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PROJECT SUMMARY 

PROJECT PVT Integrated Solid Waste Management Facility (ISWMF) Relocation  

APPLICANT  PVT Land Company, Ltd.  

APPROVING 

AGENCY  

City and County of Honolulu Planning Commission and the State of Hawaii Land 

Use Commission 

HRS § 343 TRIGGER  Proposed landfill 

LANDOWNER Leeward Land Company, Ltd., affiliate of PVT 

LOCATION Nanakuli, Wai‘anae District, O‘ahu , Hawaii  

TMK (1) 8-7-009:07 

LAND USE  

REGULATION 

1) State Agricultural District (Hawaii Revised Statutes Chapter 205). 

2) City and County of Honolulu AG-2 General Agricultural District (Revised 

Ordinances of Honolulu § 21-3). 

3) City and County of Honolulu Special Management Area (Revised Ordinances 

of Honolulu (Chapter 25) - Not applicable. 

PURPOSE AND 

NEED 

The purpose of the Proposed Action is for PVT to provide uninterrupted 

construction and demolition waste management for O‘ahu by relocating its 

existing operations to an adjacent location. The existing PVT construction and 

demolition waste management facility is the only one available for public use 

on O‘ahu and is beginning closure per its approved Closure Plan. The Proposed 

Action will satisfy O‘ahu's continued need for construction and demolition 

landfill and disaster debris processing. 

PROPOSED ACTION PVT proposes to (1) relocate its construction and demolition debris receiving, 

recycling, and disposal operation to a parcel, owned by a PVT-affiliate, on the 

opposite side of Lualualei Naval Road from its current location, (2) upgrade its 

recycling operations by installing two materials recovery and processing lines, 

and (3) install renewable energy facilities (an enclosed gasification unit or an 

anaerobic digestion unit and photovoltaic panels) to power its operations. 

KEY PERMITS AND 

APPROVALS 

1) Modify existing Solid Waste Management Permit No. LF-0152-09 

2) Special Use Permit  

3) Conditional Use Permit - Major 

4) National Pollutant Discharge Elimination System Permit 

5) Noncovered Source Permit 
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1 PROJECT DESCRIPTION 

PVT Land Company, Ltd. (PVT) (Applicant) is seeking a Special Use Permit (SUP) to initiate 

relocation of the PVT Integrated Solid Waste Management Facility (ISWMF) (Proposed Action). 

The existing PVT ISWMF is approaching capacity and initiating closure activities in accordance 

with its Solid Waste Management Permit (SWMP) (Permit No. LF-0061-15). Details on the 

Proposed Action, as described in this written statement, also can be found in PVT’s Final 

Environmental Impact Statement (EIS) published by the Office of Environmental Quality Control 

(OEQC) on February 8, 2020. Additional information on the PVT ISWMF Relocation Project can 

be found in the Final EIS and its relevant studies.  

 

1.1 PROPOSED ACTION  

The Proposed Action is to relocate the PVT ISWMF operations from the existing site [Tax Map 

Key (TMK) 8-7-009:025 and 8-7-021:026] to the proposed Project Site (TMK 8-7-009:007) across 

Lualualei Naval Road (Figure 1-1). The Proposed Action would include:  

• Relocation of construction and demolition (C&D) waste receiving, materials 

sorting/recycling, and C&D disposal operations, which diverts 80% of construction 

debris from the landfill through reuse and recycling;  

• Relocation, modernization, and enhancement of recycling operations (e.g., installation 

of two materials recovery and diversion [MRD] process lines to sort debris, separate 

recyclables, and generate feedstock for renewable energy providers); and  

• Installation of renewable energy facilities to power PVT operations (e.g., gasification 

unit or anaerobic digestion system, and photovoltaic [PV] panels). 

 

1.2 PURPOSE AND NEED FOR PROPOSED ACTION  

The purpose of the Proposed Action is for PVT to continue to provide uninterrupted C&D waste 

management services for O‘ahu at a site that is feasible for PVT. The Proposed Action would 

support the following objectives: 

• Relocate to a site that is feasible for PVT due to: 

o Ownership of property; 

o Vacant land; 

o Sufficient developable area; 

o Minimal engineering and site development constraints; and 

o Location maximizing operational efficiency for the existing and relocated ISWMF. 

• Operate the PVT ISWMF in a manner that: 

o is compatible with surrounding land uses; 

o respects and supports the community; 

o complies with all permit and approval requirements; and 
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o is fiscally and environmentally responsible. 

• Divert up to 80% of C&D debris from landfill disposal through reuse, recycling, and 

reclamation, thereby maximizing the operational life of the landfill;  

• Provide O‘ahu with critical landfill capacity for C&D debris disposal to support the 

construction industry and disaster preparedness;  

• Generate feedstock from C&D debris for use by renewable energy producers;  

• Use renewable energy to power onsite operations; and 

• Support the City and County of Honolulu (CCH) and State of Hawai‘i (State) goals for 

prioritizing alternative energy sources and reducing Hawaii ’s reliance on fossil fuels. 

 

Need for the Proposed Action is described in detail below.  

 

1.2.1 Integrated Solid Waste Management    

The Proposed Action is critical to O‘ahu’s Integrated Solid Waste Management Plan (ISWMP) as 

the largest recycler on O‘ahu and only construction and demolition waste management facility 

available for public use. The CCH relies on PVT to meet the State and CCH requirements for C&D 

solid waste management over the 25-year planning horizon (Jacobs 2019, CCH 2017, R.W. Beck 

2008). The Proposed Action would continue to support the following components of the Final 

2019 Solid Waste Management Plan Update, published by the City and County of Honolulu, 

that are determined to be critical for the future success of O‘ahu’s solid waste management 

system, including: Source Reduction; Recycling and Bioconversion; Public Education; 

Environmental and Economic Benefits of Waste-to-Energy (WTE) processes; and Energy 

Recovery (Jacobs 2019). 

 

PVT’s operations are pivotal to the priorities of a waste management program, which are to (1) 

reduce the volume of waste generated, and (2) divert waste away from landfills through reuse, 

recycling, and recovery. PVT continues to excavate materials from old landfill cells to recycle 

and reuse as much as possible. Figure 1-2 shows the C&D debris management process, 

beginning at generation from construction projects to acceptance, recovery, and disposal at 

PVT ISWMF. It is forecasted that approximately 200,000 tons of C&D debris will be generated 

for disposal by year 2030 (Jacobs 2019).  

 

PVT’s high rate of material diversion supports the CCH sustainability goals, including the Aloha+ 

Challenge 70 percent waste reduction goal by 2030 and the requirement for each county to 

consider alternative technologies (pursuant to Chapter 342G of the Hawai‘i Revised Statutes 

(HRS)) (Jacobs 2019). PVT’s innovative techniques in sorting, recycling, and reuse of C&D debris 

are recognized locally and nationally, and achieve a high rate (80%) of material diversion from 

the landfill. Recycling operations at the facility would be able to process up to 1,775 tons of 
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debris each day. PVT’s recycling rate is expected to reach approximately 235,000 tons annually 

within the next 2 years (Jacobs 2019); this would leave approximately 58,750 tons of C&D 

debris to be landfilled each year. Figure 1-3 illustrates the average total waste stream on O‘ahu 

in 2017.  

 

Without the Proposed Action, the CCH would need to modify its ISWMP and identify an 

alternative C&D disposal site on O‘ahu. The closure of the existing PVT ISWMF would leave 

O‘ahu without a commercial C&D landfill and increase the potential for unauthorized dumping 

of C&D waste. The unmanaged debris would cause increased public nuisances and associated 

health issues. Need for the Proposed Action is confirmed in a letter of support from the CCH 

Department of Environmental Services (ENV) Refuse Division (Appendix A-1).  

 

1.2.2 Disaster Recovery  

In the event of a natural disaster, the PVT Landfill is the designated disposal site for C&D-

related disaster debris. In a Category 4 hurricane, an entire year's worth of C&D debris can be 

generated in one day. PVT has worked with the CCH and is prepared to accept this quantity of 

waste so essential public services can be restored (Jacobs 2019). Development of the Project 

Site is scheduled to begin once all permits are obtained, plus an additional 4+ years of 

construction and relocation activities before the site is fully operational. Therefore, permit 

approval is considered time critical to ensure these services will be available for future disaster 

recovery needs. See Section 3.7, Site Development and Relocation Schedule, for more 

information.   

 

1.2.3 Construction and Renewable Energy Industry 

PVT receives and processes nearly all C&D materials generated by the construction industry on 

O‘ahu. PVT also supports the construction industry in achieving more sustainable business 

practices by providing documentation on the materials diverted from landfills, which helps 

project designers and engineers achieve Leadership in Energy and Environmental Design (LEED) 

credits. Recycling materials at individual construction sites is often difficult or impossible to 

achieve due to lack of space and equipment for sorting and processing. The PVT ISWMF services 

and equipment have proven essential to the success of this industry, which led PVT to 

becoming the largest recycler on O‘ahu.  

 

According to the University of Hawaii Economic Research Organization, construction projects 

totaling more than $8.8 billion generated an additional $4 billion to the State’s Gross Domestic 

Product (GDP) in 2017. The vast majority of this activity involved major public works and 

residential construction in Honolulu’s urban core. The PVT ISWMF provided an environmentally 

safe and reliable location for the disposal of C&D materials at a competitive price.  
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Additionally, the construction industry provided a major source of job growth in Hawai‘i over 

the past decade, generating an average of 5.4% of jobs held. PVT indirectly provides 

employment and revenue to construction-related businesses, including waste haul truckers, 

heavy equipment operators, and aggregate recyclers by providing environmentally and 

economically sustainable C&D disposal services on O‘ahu.  

 

PVT’s practice of converting C&D materials into reusable feedstock supports a growing demand 

for renewable energy on O‘ahu. The Proposed Action would produce up to 1,600 tons of 

feedstock per day, which would be used for renewable energy at the PVT ISWMF and various 

providers across O‘ahu. As an example, Hawai‘i Gas recently issued an RFP award to supply 

renewable natural gas via gasification of PVT feedstock. Individual contracts with renewable 

energy providers will be established after all necessary permits are secured.   

 

The Proposed Action would continue to contribute major benefits to industry and State 

sustainability efforts, as well as beneficial economic impacts to the CCH and State as discussed 

below.  

 

1.2.4 Government Revenues  

PVT is a private company generating revenue to local governments and is vital to the State's 

economy as the only C&D debris management facility available for public use. The PVT ISWMF 

provides a critical service at no cost to State or CCH governments, or taxpayers.  

 

The State General Excise Tax (GET) collected on the PVT ISWMF tipping fees represents revenue 

to local government. A solid waste disposal surcharge (HRS §342G-62) is also paid to the State. 

This surcharge is deposited into the State Environmental Management Special Fund and is used 

to support the Hawai‘i Department of Health (HDOH) Solid and Hazardous Waste Branch. The 

CCH also receives revenue in the form of property tax from PVT. Total local government 

revenue from PVT in 2017 was $1,290,332 ($59,800 in property tax + $1,133,000 in GET + 

$97,532 in solid waste surcharge) (PVT 2018, CCH 2018c). See Section 5.3, Socioeconomic 

Resources and Land Use Characteristics, in the Final EIS for more information. 

 

PVT also relieves the government of the significant cost burdens associated with siting, 

constructing, permitting, operating, and maintaining C&D disposal and recovery operations. No 

public lands or funds would be required. PVT ISWMF would continue to comply with Hawai‘i 

Administrative Rules (HAR) Chapter 11-58.1, Solid Waste Management Control.  
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1.2.5 State Economy 

In 2015, the economic value of the PVT ISWMF operations was calculated through the 

application of the Impact Analysis of Planning model. The study was completed as part of a 

2015 EIS for the PVT ISWMF and measured direct, indirect, and induced impacts on O‘ahu’s 

employment, labor income, and GDP. The study concluded: 

• PVT ISWMF generates substantive direct, indirect, and induced economic benefits. 

• The combined direct, indirect, and induced employment derived from PVT ISWMF 

operation in 2016 was estimated to generate about 178 full and part-time jobs in the 

CCH and about $9.0 million in labor income. 

• PVT ISWMF’s contribution to O‘ahu’s GDP was estimated to be roughly $12.3 million in 

2016.  
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Figure 1-1:  Location Map 

 
Source: Environmental Impact Statement, PVT ISWMF Relocation  
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Figure 1-2:  O‘ahu Construction and Demolition Debris Management 

 
Source: Environmental Impact Statement, PVT ISWMF Relocation 
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Figure 1-3: Total Waste Stream on O‘ahu 

 
Source: Environmental Impact Statement, PVT ISWMF Relocation
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2 SITE DESCRIPTION  

The Project Site is 179 acres of vacant and largely undeveloped land. The parcel, TMK 8-7-

009:007, is privately-owned by Leeward Land Company, Ltd., an affiliate of PVT. The land is 

classified under the State Agricultural District and CCH AG-2 General Agricultural District. 

Therefore, any use of the property that is not permitted pursuant to Chapter 205, HRS requires 

a SUP.  

 

2.1 TOPOGRAPHY  

The proposed Project Site is located in Lualualei Valley, a broad amphitheater-headed valley on 

the west side of the Wai‘anae mountain range. Lualualei was formed by streams that eroded 

the volcano, filling most of the valley with alluvial and colluvial deposits. The valley floor is 

approximately 14 square miles and is relatively flat, with the exception of several volcanic peaks 

located in the lower parts of the valley.  

 

The Project Site is located between Pu‘u Heleakalā [elevation 1,890 feet (ft.) above mean sea 

level (amsl)] and Pu‘u o Hulu Uka (elevation 715 ft. amsl). Elevations range from 300 ft. amsl in 

the northeast to 40 ft. amsl in the southwestern corner at Lualualei Naval Road. Regional 

topography of the valley slopes gently down toward the ocean (Figure 2-1). The southwestern 

side of the property is located approximately 2,000 ft. from the shoreline, and the most inland 

portions of the property are within 7,500 ft. of the shoreline. 

 

2.2 SOIL CLASSIFICATIONS & AGRICULTURAL PRODUCTIVITY 

Provided below are the soil type and classification rating systems used to assess agricultural 

productivity at the proposed Project Site: 

• Land Capability Groupings by United States Department of Agriculture (USDA); 

• Overall Productivity Rating by University of Hawai‘i Land Study Bureau (LSB); 

• Important Agricultural Lands (IAL); and 

• Agricultural Lands of Importance in the State of Hawai‘i (ALISH).  

 

2.2.1 Land Capability Groupings  

The soil types and land capability groupings identified by the Soil Conservation Service of USDA 

were published in the 1972 Soil Survey of the Islands of Kauai, O‘ahu, Maui, Molokai, and Lanai, 

State of Hawai‘i (Foote et al., 1972), and are incorporated into the online Soil Survey 

Geographic Database, USDA Natural Resources Conservation Service. The USDA assigns a 

“Capability Class” rating to each soil type for two scenarios: irrigated and non-irrigated (i.e., 

relying on natural rainfall). The ratings range from Class I to Class VIII, with Class I having the 
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best agronomic qualities for crop and livestock production, and Class VIII having the least. 

Classes I, II, and III soils are described as follows: 

• Class I soils have slight limitations that restrict their use. 

• Class II soils have moderate limitations that reduce the choice of plants or require 

moderate conservation practices.  

• Class III soils have severe limitations that reduce the choice of plants or require special 

conservation practices, or both. 

 

With respect to the Project Site, the soil types and land capability groupings have not changed 

since 1972. The areas mapped by the USDA are based on a limited number of test pits 

excavated throughout the State that are correlated to aerial photography. None of the USDA 

test pits were on the Project Site, therefore the soil scientists drew the boundaries of the 

individual soils based only on aerial photographs. As a result, the maps have limited accuracy. 

The four soil types identified by USDA at the Project Site are listed in Table 2-1 and shown on 

Figure 2-3. No Class I or II soils were identified.  

 

Table 2-1:  Soil Types and Land Capability Groupings at the Project Site 

Source: Environmental Impact Statement, PVT ISWMF Relocation 

 

A Geology, Hydrology, and Water Quality Report (Appendix B) was prepared for the Proposed 

Action. Subsurface geotechnical investigations at the Project Site identified inaccuracies in the 

USDA map, as shown on Figure 2-3, the updated soil map. The soils at the Project Site are 

primarily consistent with the rocky stony soils, along with Coral outcrop (CR) identified at the 

southern boundary. The majority of the parcel is characterized as having soil types that are not 

suitable for agriculture due to prevalence of rocks, boulders, and stones.  

 

 

 

Soil Type (location on Project Site) Capability Class Capability Unit (Group) 

Irrigated Non-

irrigated 

Mamala Stony Silty Clay Loam, 0 to 12 

percent slopes (southwestern portion) 
IIIs VIs 

Sugarcane (1); and pasture (2), only if 

irrigated 

Lualualei Clay, 2 to 6 percent slopes 

(northwest corner) 
IIIe VIs 

Sugarcane (4); pasture (2); and 

woodland (4), only if irrigated 

Lualualei Extremely Stony Clay, 3 to 35 

percent slopes (majority of Project Site) 

none VIIs Not suitable for agriculture 

Rock Land (southeastern corner) none VIIs Not suitable for agriculture 

s: limited because the soil is shallow, droughty, or stony; 

e: limited because of risk of erosion unless close growing ground cover is maintained. 
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2.2.2 Overall Productivity Rating  

The University of Hawai‘i Land Study Bureau (LSB) conducted an Overall Productivity Rating, 

Detailed Land Classification. The LSB classification ratings are based on soil and productive 

capabilities for certain types of crops: pineapple, vegetables, sugarcane, forage, grazing, 

orchard, and forestry. The productivity potential ratings range from “A” (Very Good) to “E” 

(Very Poor), or “U” (Unclassified). Under the LSB system the Project Site has the lowest 

agricultural productivity rating of “E” (Figure 2-3). 

 

2.2.3 Important Agricultural Land (IAL) 

Part III of Chapter 205, HRS designates IAL as a supplemental land use classification reserved for 

high quality farmland within the State Agricultural District. The Report on the O‘ahu Important 

Agricultural Land Mapping Project (DPP 2018) and the IAL geographic information system 

mapping product were completed in August 2018. In summary, the Project Site did not meet 

any of the three priority criteria and was not recommended for IAL designation in the August 

2018 IAL Map (Figure 2-3). The three priority criteria for O‘ahu IAL designation were as follows: 

 

1.  Land currently used for agriculture (farming, grazing, ranching).  

The sources of data for this criterion included aerial imagery, state geographic information 

system data, and CCH real property taxation data (identifies agricultural exemptions [CSH 

2019b]). The Project Site is not used for agriculture and no historical agricultural production 

was identified, and therefore, it did not meet this criterion.  

 

2. Land with soil qualities and growing conditions that support the production of food, 

fiber, or fuel and energy-producing crops.  

The evaluation was based on the Land Capability Groupings by the Soil Conservation Service of 

the USDA. The northwest and southwest portions of the Project Site were shown as meeting 

this IAL criterion in the initial February 2018 IAL map. As described above, the USDA soil 

classification data for the Project Site was inaccurate as determined by geotechnical 

investigations. Based on a review of the PVT geotechnical data, CCH’s Department of Planning 

and Permitting (DPP) revised the IAL Criterion 2 map to show that the actual soil types present 

at the Project Site do not meet this IAL criterion for productive soils. Land at the Project Site 

does not have soil qualities or growing conditions that would support the production of food, 

fiber, or fuel and energy-producing crops.  

 

3.  Lands with access to sufficient qualities of water to support viable agriculture.  

The data sources for this criterion included state irrigation system data, state water use 

permits, and Board of Water Supply (BWS) agricultural water rate data by parcel. There is no 

access to potable water at the Project Site due in part to low rainfall and high salt content of 
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the groundwater, and therefore, it did not meet the IAL criterion for adequate water supply. 

Therefore, the Project Site is determined to be unsuitable to support viable agriculture, 

including grazing and animal husbandry due to a lack of fresh water supply.  

 

2.2.4 Agricultural Lands of Importance in the State of Hawai‘i (ALISH) 

Soil Conservation Service, University of Hawai‘i College of Tropical Agricultural and Human 

Resources, and the State of Hawai‘i Department of Agriculture designated ALISH in 1977 as part 

of a national effort by the USDA to inventory important farmlands. The assessment was based 

on soil type, climate, water supply, and agricultural land use patterns. The three classifications 

are as follows: 

1. Prime: Best suited for production of food, feed, forage, and fiber crops. 

2. Unique: Useful for specific high value food crops (e.g., taro, coffee, rice, watercress). 

3. Other: Farmland of statewide or local importance. 

 

No “Unique” lands were designated at or in the vicinity of the Project Site. “Prime” lands were 

designated in the northwest corner of the Project Site (1.17 acres) and “Other” lands were 

identified in the southwest corner of the Project Site (34.68 acres) (Figure 2-2). The USDA soil 

classification data was used in the ALISH study. The areas of inaccurate USDA soil classification 

data found in the IAL determination coincide with the inaccurate ALISH-designated “Prime” and 

“Other” areas at the Project Site. As described in the Geology, Hydrology, and Water Quality 

Report (Appendix B), the subsurface investigations at the Project Site determined there are no 

ALISH at the Project Site. 

 

2.3 EXISTING LAND USE  

The Project Site is current vacant and largely undeveloped. The existing structures are currently 

limited to two non-potable brackish industrial supply wells (PW-1 and North Well), one PVT 

groundwater monitoring well (MW-3), and two 25,000-gallon non-potable brackish water 

storage tanks (Figure 2-4) used for operations at the existing PVT ISWMF (Figure 2-4). An active 

46-kilovolt overhead power line crosses the southern portion of the Project Site. All access to 

the site is via Lualualei-Naval Road, a two-lane, two-way roadway owned and controlled by the 

U.S. Navy.  

 

2.4 ABUTTING LAND USE 

Abutting land uses at the Project Site include residential, commercial, industrial, and 

undeveloped lands. Figure 2-5 shows the neighboring properties and land uses at the Project 

Site (TMK 8-7-009:007), which includes the following:  
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▪ North & East: The northern and eastern borders are enclosed by 219 acres of 

undeveloped land owned by Leeward Land Company (TMK 8-7-009:001). The land is 

composed of Pu‘u Heleakalā ridge’s western slope.  

▪ South: Commercial and residential developments of the Lualualei/Nānākuli community 

are located south and southwest of the Project Site.  

▪ West: The current PVT ISWMF C&D processing and landfill site (TMK 8-7-009:025 and 8-

7-021:026) is adjacent to the western border of the Project Site across Lualualei Naval 

Road. The Pine Ridge Farms, Inc. industrial facility, also known as West O‘ahu Aggregate, 

borders the northwestern boundary of the Project Site (TMK 8-7-021:035).  

 

2.5 HISTORICAL LAND USE 

An Archaeological Literature Review and Field Inspection Report (Appendix C) was prepared for 

the Proposed Action by Cultural Surveys Hawai‘i (CSH) and is the source for historical land use 

information (CSH 2018).  

 

The District of Wai‘anae extends from Nānākuli on the west coast of O‘ahu north to Ka‘ena 

Point and once incorporated eight ahupua‘a, including Lualualei (Figure 2-6). Lualualei Valley, 

like the other valleys in the Wai‘anae District, is characterized by its dry leeward climate.  

 

Historic settlement patterns have been heavily influenced by the availability of water resources. 

In ancient times, the District of Wai‘anae was known for its multitude of fish, most especially 

deep-sea fishing off Ka‘ena Point, where the ocean currents meet. Land use in Lualualei was 

greatest near the coastal areas where marine resources were plentiful, and in the mountainous 

interior where there was sufficient rainfall. The intervening lands, including the Project Site, 

were composed of dry scrubland. It is unlikely that it would have been frequently utilized by 

Native Hawaiians due to the insufficiency of water resources. Archaeological evidence supports 

this conclusion. CSH did not identify evidence of pre-contact settlements within the Project Site. 

 

During the early post-contact period, the Wai‘anae coast became a center for sandalwood 

trade. In the early 1800’s, Lualualei became one of the first areas to be utilized for ranching. By 

1901, the Wai‘anae Sugar Company had obtained a lease on land around the project area for 

sugar cane production and ranching (CSH 2018). Historic maps show that the Project Site was 

largely vacant and was not used for the cultivation of crops or ranching. The Wai‘anae Sugar 

Company was liquidated in 1946 and further development in the area was delayed until a 

reliable water supply system was established.  

 

Various historic maps and aerial photographs show the progression of development in the 

vicinity of the project area. A 1919 U.S. Army War Department fire control map (Figure 2-7) 



PVT ISWMF RELOCATION PROJECT   SPECIAL USE PERMIT 

 

WRITTEN STATEMENT   2-6 

shows no apparent development of the area, with the exception of the railroad line extending 

along the coast. Lands south of the project area are labelled as “U.S. Military Reservation.” A 

1936 U.S. Army War Department terrain map (Figure 2-8) shows the beginnings of the Lualualei 

Homesteads, indicating sparse settlement, as well as Mikilua Camp northwest of the project 

area. The 1943 U.S. Army War Department terrain map (Figure 2-9) shows additional 

development of access roads inside and northwest of the project area, but the remainder of the 

area appears largely unchanged. USGS topographic quadrangle maps from 1954 (Figure 2-10) 

and 1969 (Figure 2-11) and digital imagery in 1965 (Figure 2-12), 1977 (Figure 2-13), and 1993 

(Figure 2-14) show that the project area was vacant.  

 

The existing PVT ISWMF site was initially issued a Conditional Use Permit (CUP) Major for 

landfill activities in 1985. Operations began with filling depressions from past quarry activities. 

The Project Site remained undeveloped, which is depicted on a portion of the 1998 Wai‘anae 

and Schofield Barracks USGS 7.5-minute topographic quadrangle(Figure 2-15) and a 2013 aerial 

photograph (Figure 2-16). 

 

2.6 LAND USE ENTITLEMENTS 

The Project Site is classified as Agricultural District by the State and CCH, therefore any use of 

the property that is not permitted pursuant to Chapter 205, HRS requires a SUP and CUP-Major. 

The Proposed Action meets all SUP criteria and conformance with key State, CCH, and 

community-specific land use regulations, policies and controls, as discussed in this application. 

 

Historically, the existing PVT ISWMF site and the Project Site were one parcel. In 1931, the 

Navy, with the permission of the landowner, bisected the property into two pieces; both 

properties retained access rights via the Lualualei Naval Road. In 1961, the State Land Use Law, 

HRS Ch. 205, was adopted and the sites were assigned separate TMK boundaries across 

Lualualei Naval Road. Prior to PVT’s ownership, the parcel west of Lualualei Naval Road was 

reclassified in 1971 to the State Urban District for a proposed affordable housing development 

(LUC [Land Use Commission] Docket no. A71-275). The parcel east of Lualualei Naval Road 

remained under State Agricultural District. Figure 2-17 confirms the official boundary 

interpretation documented by the State of Hawai‘i, LUC in 1982. 

 

In 1977, the CCH conducted an extensive Inventory Study of Potential Sanitary and Demolition 

Landfill Sites (CCH 1977). The Inventory referred to the two properties collectively as one 

candidate site, “Nānākuli Landfill Site.” PVT ISWMF activities were initially permitted under the 

CUP-Major (85/CUP-6), which was granted for the “establishment of an extractive industry and 

solid waste landfill operation.” Although the Project Site maintained its classification under 

State and CCH Agricultural District, the parcel was identified as the next phase of landfill 
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development when the existing area reached capacity, and a critical component of the CCH 

ISWMP. PVT has been diligent in reminding the public and agencies of this intent whenever 

alternative uses of the Project Site were proposed.   
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Figure 2-1:  Regional Topography 

 
Source: Environmental Impact Statement, PVT ISWMF Relocation 
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Figure 2-2:  State Land Use Districts and Agricultural Productivity Ratings 

 
Source: Environmental Impact Statement, PVT ISWMF Relocation  
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Figure 2-3:  Updated Soil Map 

 
Source: Environmental Impact Statement, PVT ISWMF Relocation 
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Figure 2-4:  Existing Conditions 

 
Source: Environmental Impact Statement, PVT ISWMF Relocation  



PVT ISWMF RELOCATION PROJECT   SPECIAL USE PERMIT 

 

WRITTEN STATEMENT   2-12 

Figure 2-5:  Land Use 

 
Source: Environmental Impact Statement, PVT ISWMF Relocation 
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Figure 2-6:  2005 USGS Aerial Photograph  

 
Source: CSH 2018  
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Figure 2-7:  1919 U.S. Army War Department Fire Control Map 

 
Source: CSH 2018  
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Figure 2-8:  1936 U.S. Army War Department Terrain Map 

 
Source: CSH 2018  
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Figure 2-9:  1943 U.S. Army War Department Terrain Map 

 
Source: CSH 2018  
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Figure 2-10:  1954 and 1953 USGS Topographic Quadrangle Maps 

 
Source: CSH 2018  
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Figure 2-11:  1953 and 1969 USGS Topographic Quadrangle Maps  

 
Source: CSH 2018  
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Figure 2-12:  1965 USDA Aerial Photograph (UH MAGIS) 

 
Source: CSH 2018  
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Figure 2-13:  1977 USGS Orthophotoquad Aerial Photograph 

 
Source: CSH 2018  
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Figure 2-14:  1993 NOAA Aerial Photograph (UH MAGIS)  

 
Source: CSH 2018  
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Figure 2-15:  1998 USGS 7.5-minute Topographic Quadrangle 

 
Source: CSH 2018  
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Figure 2-16:  2013 Aerial Photograph (Google Earth) 

 
Source: CSH 2018  
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Figure 2-17:  Official Boundary Interpretation 

 
Source: State of Hawai‘i Land Use Commission, 1982 
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3 PROPOSED SITE USE 

The Proposed Action would allow for continued operation of PVT’s ISWMF as permitted by its 

SWMP (Permit No. LF-0061-15). The acceptable C&D debris sorting, recycling, and disposing 

activities at the Project Site would be similar to those at the existing landfill site, as described 

below.  

 

3.1 HOURS OF OPERATION 

Hours of operation for customers would be maintained as follows: 

Facility:   Monday – Friday   7:00 AM - 4:00 PM 

Saturday    7:00 AM - 1:30 PM 

Scale house:   Monday – Friday   7:00 AM - 3:00 PM (last truck) 

Saturday    7:00 AM - 1:00 PM (last truck) 

 

3.2 NUMBER OF CLIENTS AND POPULATION SERVED 

With the Proposed Action, PVT ISWMF would continue to accept up to 300 haul trucks per day. 

Primary users of the PVT ISWMF are C&D contractors and waste haulers on O‘ahu, including 

Federal, State and local government agencies.  

 

3.3 NUMBER OF EMPLOYEES 

With the Proposed Action, PVT would employ up to 80 employees. 

 

3.4 PROPOSED ACTIVITIES 

The Proposed Action would relocate the majority of existing PVT ISWMF operations to the 

Project Site. Table 3-1 summarizes the permitted materials and activities at the existing ISWMF, 

and which activities would be relocated under the Proposed Action. Additional details on each 

process is provided below, and in the Final EIS, Section 2.4.1, PVT ISWMF Materials Acceptance 

and Disposal. 

 
Table 3-1: Proposed Permitted Materials and Activities 

 PVT ISWMF Project Site 

Material Accepted 

C&D waste  Operations cease when Phase 

I and II meet capacity 

Relocate operations for new waste 

Source-separated materials Operations cease Relocate operations for new 

materials 
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ACM Operations cease when ACM 

area reaches capacity 

None proposed 

Liquid waste for solidification Operations cease Relocate operations for new waste 

Pre-approved contaminated soil Operations cease Relocate operations for new waste 

Scrap metal, concrete, rock, and 

asphalt rubble 

Operations cease Relocate operations for new 

materials 

Coal ash and feedstock ash for 

beneficial use only 

Operations cease Relocate operations for new ash for 

beneficial use 

Activity 

Segregation of incoming loads 

into materials for processing, 

recycling, on-site usage, or 

disposal 

Operations cease Relocate operations for new 

materials 

MRD process lines MRD-1, retained as backup 2 new: MRD-2 and MRD-3 

Production of aggregate 

materials including rock, gravel 

and crushed asphalt 

Operations cease Relocate operations for new 

materials 

Material processing to produce 

feedstock for renewable energy 

processes 

Operations cease Relocate operations for new 

materials 

Reclamation of previously 

landfilled C&D waste 

 

Cease when Phase I 

reclamation is completed 

Retain capability to: 1) temporarily 

landfill and reclaim materials 

accepted during a natural disaster 

that cannot be processed 

immediately; 2) reclaim landfilled 

waste if it is determined to be 

recyclable in the future 

Storage of recyclable materials Cease with landfill closure Relocate operation 

PV power generation 2 acres, approved but not 

installed. Reserve 2 acres for 

PV 

7 acres at the Project Site 

Operation of a gasification unit 

or anaerobic digestion system 

to produce renewable energy  

Gasification unit approved but 

has not been installed 

New gasification unit or anaerobic 

digestion system 

CCH Emergency Disaster Debris 

Management 

Cease with landfill closure Relocate 

Source: Environmental Impact Statement, PVT ISWMF Relocation 

 

3.4.1 C&D Debris Acceptance  

PVT ISWMF would accept C&D materials and segregate incoming loads for processing, 

recycling, on-site usage, or landfill disposal. PVT is permitted by its SWMP to accept up to 3,000 
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tons of C&D debris per day; PVT does not propose to increase this limit or accept new types of 

wastes. The facility does not accept municipal solid waste (MSW), industrial waste, regulated 

hazardous waste, Toxic Substances Control Act-regulated polychlorinated biphenyl (PCB) 

contaminated materials, radioactive waste, or infectious waste, as defined by State regulations. 

Table 3-2 provides a summary of the type and weight of solid waste materials received at the 

existing PVT ISWMF, based on PVT’s 2018-2019 Annual Operating Report. 

 

Table 3-2:  Type and Weight of Waste Materials Received at Existing PVT IWSMF 

Types of Solid Waste  Weight of Solid Waste 

Concrete 29,482 tons 

Asphalt 2,255 tons 

Mixed Waste (Building Materials, Wood, Metal, Dirt) 204,165 tons 

Asbestos Waste  7,714 tons 

Special Waste (Paint Chips, Sand Blast Grit, Contaminated Soil) 21,264 tons 

Total: 264,880 tons 

Source: PVT Annual Operating Report (AOR) 2018-2019 

 

All C&D customers would be subject to PVT ISWMF prequalification procedures, PVT’s SWMP 

conditions, and applicable CCH and State laws. PVT requires testing for several categories of 

C&D waste, including debris containing lead paint, sand blast sand, and soil. Fiberglass or steel 

waste storage tanks proposed for disposal must be certified clean by a qualified environmental 

contractor. Customers are required to submit test results and certifications for these materials 

before PVT accepts the waste. When waste transporters arrive at the scale house, the load and 

paperwork is inspected to determine if it can be accepted per the SWMP. If acceptable, the 

waste is weighed, and the customer is directed to the appropriate processing or disposal area.  

 

3.4.2 Waste Recycling and Materials Recovery  

PVT would relocate its MRD operations to the Project Site, including materials segregation and 

sorting, and feedstock processing. Two new MRD units, MRD-2 and MRD-3, would be installed 

to sort debris, separate recyclables, and generate feedstock. Table 3-3 provides a summary of 

the type, weight, and destination of recycled material, such as scrap metal, concrete/ asphalt/ 

aggregate, feedstock, dirt, and residual waste for disposal.  

 

Table 3-3:  Type, Weight, and Destination of Recycled Material 

Type Weight Destination 

Scrap Metal 4,906 tons Taken to metal recycling facilities  

Concrete/ Asphalt/ Aggregate 31,737 tons Used for construction on site 

Feedstock (Wood/ Combustibles) 71,457 tons Temporarily stored in Cell 7 

Residual Waste for Disposal 53,592 tons Disposed in landfill 
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Dirt (Removed Prior to MRD Sorting) 42,473 tons Used as landfill cover 

Total: 204,165 tons  

Source: PVT Annual Operating Report (AOR) 2018-2019 

 

3.4.3 Aggregate Materials Processing 

The Proposed Action would continue to process rock, concrete, and asphalt rubble to produce 

crushed aggregate materials for use in permanent and temporary landfill construction. Primary 

sources of these materials are land clearing and excavation, building demolition, and 

road/highway construction and maintenance. The aggregate processing operations, materials, 

and end use of products would be similar to current operations at the PVT ISWMF.  

 

3.4.4 Miscellaneous Recyclables  

The Proposed Action would occasionally allow loads of source-separated recyclable materials to 

be accepted under the SWMP. Examples of such materials include tires, mattresses, carpet, and 

other materials with organic content suitable for feedstock. These materials would be handled 

on a case by case basis and may be introduced into the reclamation processes to remove 

undesirable materials, reduce or classify the material by particle size, or otherwise prepare 

them for delivery to markets or end users. 

 

3.4.5 Solidification of Liquid Wastes 

Under the Proposed Action, a portion of a lined cell would be used for the solidification of non-

hazardous liquid wastes, such as petroleum-contaminated liquids, before the solidified waste is 

buried in the landfill. Special accounts, testing, and review procedures would be required for 

customers proposing to dispose of liquid wastes for solidification. 

 

Once a liquid waste is accepted for solidification, an excavator would be used to create a 

shallow basin in the center of the soil stockpile. Liquid would be discharged into the basin and 

solidified using soil, coal ash, and feedstock ash as approved by the SWMP. After free liquid has 

been absorbed into the soil, the excavator mixes the pile to distribute moisture as evenly as 

possible. The soil is left to dry, with additional mixing as needed. Solidified liquid-soil mixtures 

would be disposed in the landfill.  

 

An impermeable landfill liner will be installed beneath each landfill cell to protect underlying 

soils and groundwater from potential contaminants, including the cell with the solidification 

basin. Another liner would be installed as part of the solidification basin to provide additional 

protection.  

 

3.4.6 C&D Debris Disposal 
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Debris disposal operations for the Proposed Action would be consistent with the existing 

ISWMF operations and SWMP. C&D debris would be properly placed and compacted in a 

limited area each day, which is defined as the active landfill face. As filling progresses, the active 

landfill face incrementally advances across the landfill cell creating successive layers of 

compacted debris fill until the final permitted refuse grades are achieved. Debris is placed and 

compacted to ensure maximum density and slope stability. Best Management Practices (BMPs), 

including water trucks and interim cover, would be used to reduce fugitive dust, wind-blown 

litter, and other environmental nuisances. See Section 3.5.1, Landfill Design, for more 

information.  

 

3.5 PROPOSED STRUCTURES 

The Proposed Action would relocate many of the existing PVT ISWMF structures to the Project 

Site. There are no buildings currently on site that would require alterations. Major structures 

and equipment required for the Proposed Action include the landfill cells, MRD units, and 

renewable energy systems, as described below. Accessory structures would include a total of 16 

temporary trailers used for office, storage, and support spaces. A complete list of structures, 

equipment, and operational areas is provided with Figure 3-1, Project Site Development Plan. 

 

3.5.1 Landfill Design 

Approximately 75 acres of the 179-acre Project Site would be developed as PVT’s C&D landfill 

(Figure 3-1). The landfill is designed to have five cells, numbered sequentially after the existing 

PVT ISWMF cells (Phase III, Cells 10-14). Cell 10 would be filled and vegetated first to provide a 

visual barrier for the future landfill cells. The total anticipated capacity of all five cells is 

11,923,000 cubic yards. Individual cell volume would be calculated from final engineering 

designs, which will not be obtained until necessary permit approvals are received. The acreage 

of each landfill cell is summarized below in Table 3-4. 

 

Table 3-4:  C&D Landfill Cell Acreage 

South Area Landfill Cell Acres North Area Landfill Cell Acres 

Cell 10  13 Cell 12 16 

Cell 11 17 Cell 13 16 

Subtotal 30 Cell 14 13 

 Subtotal 45 

Total Landfill: 75 

Source: Environmental Impact Statement, PVT ISWMF Relocation 

 

The proposed landfill cells would be underlain by an engineered composite liner consisting of 

natural materials (soil and gravel) and synthetic fabrics (high-density polyethylene plastic and 
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geotextiles). The proposed gravel layer would be composed of crushed basaltic rock sourced 

directly from the Project Site during grading and excavation or purchased and imported from 

Grace Pacific. The landfill liner installation would be certified by a professional engineer and 

meet rigorous quality assurance standards. The proposed liner meets State requirements for 

MSW landfills, whereas regulatory and industry standards for C&D landfills only require a clay 

barrier. Figure 3-2 is a conceptual drawing of the proposed composite lining layers. 

 

The impermeable liner would prevent leachate from impacting the soils and groundwater 

beneath. The landfill would be graded to direct leachate toward the center of the landfill where 

it would be collected in perforated pipes. A low volume of leachate is anticipated as C&D debris 

is characteristically dry and the Project Site is in an area of low rainfall. The leachate would be 

tested regularly, as specified in PVT’s SWMP, and PVT would regularly monitor groundwater to 

verify the liner’s integrity. The life expectancy of a high-density polyethylene liner in buried 

applications, such as solid waste landfills, is 300 years.  

 

The final landfill surface grades would be designed for seismic and slope stability, erosion 

control, positive drainage off the landfill surface, and to maximize disposal capacity. Figure 3-3 

shows final elevations of the Proposed Action, once the C&D landfill reaches capacity at a 

maximum elevation of 255 amsl. See Section 2.5.3, Proposed C&D Landfill Design, of the Final 

EIS for additional details.  

 

3.5.2 Materials Recovery and Diversion (MRD) Units 

An area of approximately 10 acres at the north end of the Project Site would be the MRD Area 

(Figure 3-1). It would accommodate two processing lines, MRD-2 and MRD-3, which would 

process the same types of C&D debris as MRD-1 at the existing PVT ISWMF. Figure 3-4 

illustrates the MRD process.  

 

MRD-2 and MRD-3 would provide improved materials recovery and diversion results both in 

material quantity and quality over MRD-1. The MRD-2 and MRD-3 lines would use a 

combination of mechanized and manual sorting methods to maximize the recovery of 

recyclable materials including metals, inert materials suitable for aggregate production, soils for 

landfill cover, and materials suitable for feedstock production. Feedstock would be primarily 

composed of wood and other combustibles salvaged during the MRD process; the type and 

content mix of feedstock material is typically 99% wood and 1% or less plastic. PVT’s production 

of feedstock material would increase up to 1,600 tons per day and be used as fuel for 

renewable energy.  

 

3.5.3 Renewable Energy  
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PVT aims to meet 100% of its proposed power needs through renewable energy sources, which 

would generate between 17,000 kilowatt hours (kWh) to 55,000 kWh per day, dependent on 

PVT’s operational demand. The Proposed Action would include a gasification unit or anaerobic 

digestion system, and photovoltaic (PV) system to provide PVT’s renewable energy supply. The 

renewable energy sources would reduce PVT’s reliance on Hawaiian Electric Company (HECO) 

and diesel generators. PVT would limit the amount of power generated on-site to service daily 

operations, and therefore no excess electrical power would be generated or distributed. 

 

3.5.3.1 Gasification Unit 

PVT proposes to install and operate a gasification unit, TURNW2E® Gasification Technology 

developed by Biomass Energy Systems, Inc (BESI). The primary function of the gasification 

system would be to convert the photosynthetic energy stored in biomass materials (organic 

materials) into a clean, synthetic gas that can be converted by a gas engine into electricity 

(Figure 3-5).  

 

The gasification system would be located in the MRD area of the Project Site (Figure 3-1). The 

system is designed to utilize approximately 43 tons of feedstock generated by the MRD-2 or 

MRD-3 per day, which would produce between 7,200 and 24,000 kWh of electrical power, 

depending on PVT’s daily power needs. Additional feedstock would be sold to individual 

contractors, such as those seeking to provide renewable energy to Hawaiʻi Gas. Outgoing 

feedstock would be loaded onto the customer’s trucks. Most of the customer’s trucks will back 

haul feedstock after delivering debris to PVT, thereby minimizing transportation costs. Truck 

traffic would remain within the total daily truck limit set forth in PVT’s SWMP (see Section 4.1, 

Transportation, of the Final EIS). Distribution of the ISWMF-generated feedstock would not 

include H-POWER’s waste-to-power facility, as it is not allowed to accept feedstock by its solid 

waste permit.  

 

The gasifier generates few by-products and emissions. The primary solid discharges from the 

system are inorganic residue from the solid waste, elutriated fines, and spent sorbents. These 

materials are collectively referred to as ash. The unit would produce approximately 2.5 tons of 

ash per day. The ash would be automatically extracted and stored in a hopper within the 

gasification system. PVT proposes to use this non-hazardous ash for beneficial uses onsite, as 

permitted by its SWMP. The system would also produce approximately 14.5 tons (3,835 gallons) 

per day of excess, non-contact water from the syngas cooling process. The water would be 

stored in tanks within the system and used for onsite dust control.  

 

The gasification unit is automated and designed to operate continuously for approximately 330 

days a year. The unit would only produce power during PVT’s operational hours and idle the 

reminder of the day. On idle mode, the BESI TURNW2E gasifier would have less than 45 dBa 
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sound level; the maximum permissible nighttime noise levels for the Agriculture District is 70 

dBa. Operation of the gasification unit would be in accordance with PVT’s updated SWMP and 

applicable State and CCH regulations. 

 

3.5.3.2 Anaerobic Digestion System 

As an alternative to the Gasification Unit, PVT would install and operate an Induced Bed 

Reactor (IBR) anaerobic digestion system developed by Andigen Ag LLC. Anaerobic digestion is a 

naturally occurring process where micro-organisms breakdown and digest organic materials 

and produce biogas as a byproduct (Figure 3-6). An internal gas engine converts the biogas into 

energy. The system would be able to produce approximately 45,000 kWh of electrical power 

per day, depending on PVT’s daily power need. 

 

The anaerobic digestion system would be located in the MRD area of the Project Site (Figure 3-

1) and include several pre-engineered modules including: Feedstock processing and feeding; 

Biological pre-treatment; IBR digester; Biogas recovery, storage, and treatment; Digestates 

storage and processing; and Electricity generation. 

 

The anaerobic digestion system generates few by-products and emissions. Waste heat 

generated by the digestion process would be captured and reused. Emissions from the 

anaerobic digestion system would be subject to an HDOH Noncovered Source Permit. The 

biogas cleanup process is designed so that the biogas used for electricity generation results in 

air emissions well below the regulatory limits.  

 

The anaerobic digestion system is automated and designed to operate continuously for 

approximately 350 days a year. The system would only produce power during PVT’s operational 

hours and idle the reminder of the day. The noise generating components of the anaerobic 

digestion system would be located indoors and operate at noise levels below 40 dba. Operation 

of the anaerobic digestion system would be in accordance with PVT’s updated SWMP and 

applicable State and CCH regulations. 

 

3.5.3.3 Photovoltaic Power System 

The Proposed Action would install a PV power system on approximately 7 acres of the Project 

Site and individual panels over the lower and upper parking areas (Figure 3-1). The proposed PV 

power equipment would be scaled to meet the demand of daily operations, with a total 

capacity of 8,000 to 10,000 kWh per day.  

 

PVT’s PV equipment would be designed to maximize efficiency and minimize potential visual 

impacts. The 7-acre power system would be installed below the 200-foot landfill elevation 
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contour and would be obscured from neighboring properties by the Pu‘u Heleakalā Ridge and 

the closed PVT ISWMF. The PV modules would also be positioned so they do not create a glint 

or glare hazard to vehicles and aircraft. The proposed location during the Project Siteʻs 

development phase is shown on Figure 3-1.  

 

The PV system is made up of several key components, including PV modules, inverter, and 

battery storage system. The inverter and battery storage system would be located in the MRD 

Area. No wastes would be produced by the operation of the PV system. 

 

3.6 PROPOSED SITE ALTERATIONS  

3.6.1 Grading and Landscaping 

Grading is proposed to prepare the Project Site for the relocated operations. The initial grading 

and the placement of debris in the landfill will change the topography of the Project Site but 

cells will be designed to avoid impact to slope stability. The maximum landfill grades would be 

limited to 255 feet amsl located in the northeastern portion of the Project Site to minimize 

visual impacts (Figure 3-3). The increases in height would be incremental over 30 years.  

 

The Proposed Action would include landscaping designed to support environmental goals of the 

CCH, State, and Wai‘anae Sustainable Community Plan, such as restoration of native species, 

increase in urban tree canopy, and preservation of water resources. Native Hawaiian plant 

species suitable for the local climate have been selected by an experienced landscape architect, 

as advised in the CCH “Storm Water BMP Guide for New and Redevelopment.” This guidance is 

summarized as follows:  

“An experienced landscape architect can choose plant species and planting materials 

that are easy to maintain, aesthetically pleasing, and capable of effectively reducing 

pollutants in runoff from the site... Native species should be selected, taking into account 

the local climate, expected water depth in the basin, and expected tolerances to 

pollutant loads and varying soil moistures. The trees should be smaller ones similar to 

those found in the forest understory, since it is more difficult to perform maintenance 

with the tall trees that are normally part of the forest canopy. Ground cover, such as 

grasses or legumes, should be planted after the trees and shrubs are in place.”  

 

Drought tolerant trees and shrubs would be planted near the entrance of the Project Site, 

around the parking and administrative areas, and along the west and south boundaries of the 

Project Site to remain consistent with the surrounding climate and environment conditions. A 

15 to 25 foot “grassed shield berm” would be planted prior to development of the first landfill 

cell to shield the debris disposal activities from the community’s view. In addition, a 100-foot 

landscaping strip with a variety of plant heights and densities would be planted along the 
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southern boundary to provide a visual barrier and mitigate potential impacts to neighboring 

residents (Figure 3-1). The Proposed Action would include a dust screen outside of the 

landscape buffer and property line to provide an additional barrier to adjacent properties. The 

bottom of the dust screen would have a four-foot gap shielded by dense, low-lying shrubbery 

to accommodate the irrigation system and allow high winds to flow through the landscaping 

instead of pushing dust over the fence. The proposed irrigation system is intended to 

supplement natural rainfall and ensure long-term sustainability of the PVT landscape. The 

proposed landscape is also intended to provide added benefits outside of the PVT site. For 

example, nuts of the Pongamia tree could also be supplied to local farms for fuel and high 

protein cattle feed. 

 

A stormwater basin would be installed adjacent to the landscaping strip with significant, natural 

stormwater features that allow percolation, minimize erosion, and manage runoff from a 25 

year, 24-hour storm, as required by the solid waste regulations (HAR § 11-58.1-15(g)). PVT’s 

stormwater basin is designed within the guidelines of the CCH “Storm Water BMP Guide for 

New and Redevelopment” report, including low impact development (LID) hydrologic design 

strategies and BMPs to limit, convey, and retain peak stormwater flows on site.  

 

Stormwater runoff from the surrounding slopes of Pu‘u Heleakalā onto the Project Site would 

be managed on site and would not enter the adjacent residential properties. Runoff collected in 

the stormwater basin would filter through AstroTurf, gravel, and soil layers before returning to 

groundwater resources. Although highly unlikely, any potential release of microplastics from 

the AstroTurf top layer would become trapped in underlying soils (coral/coralline gravel w/sand 

and silts) and prevented from entering groundwater resources. PVT’s existing NPDES permit 

and groundwater monitoring program would be modified to include the Project Site and meet 

all applicable city and state regulations related to water quality.  

 

See Section 4.3, Drainage, and Section 4.4, Flooding, or in the Final EIS Section 3.4, Water 

Resources, for additional details on the collection and management of water and drainage at 

the Project Site.  

 

3.6.2 Setbacks and Buffering from Adjoining Properties 

PVT’s setback and buffering measures have proven effective in consideration of winds, terrain, 

technology, and years of responsible waste management experience at the PVT ISWMF. 

Potential impacts associated with fugitive dust, odor, and noise are and would be avoided and 

minimized through implementation of PVT’s Operations Plan and proposed site design, as 

described in the Final EIS, Section 2.5, Description of the Proposed Action, and Section 2.5.2, Site 

Development Plan. Setback and buffering at the Project Site would include, but not be limited 

to, the following measures: 
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• Maintain adequate setbacks from surrounding land uses, including a 750-foot buffer 

zone between the nearest residential area (located south of the Project Site) and the 

active disposal area (beginning with Cell 10) of the Project Site. The buffer zone would 

include grassed berms, green dust screen, landscaping, stormwater basin, drainage 

features, and access roads.  

• Locate non-waste management operations, such as office trailers, employee parking, 

stormwater basins, and the scale house, at grade (approximately 50 to 70 feet amsl) on 

the southernmost portion of the Project Site. The strategic location of PVT’s accessory 

structures will provide additional buffer from potential noise and dust impacts coming 

from ISWMF operations further north on the Project Site.  

• Locate the 10-acre MRD Area at the northernmost portion of the Project Site to mitigate 

potential impacts to residents south of the Project Site. The MRD Area would 

accommodate the MRD-2 and MRD-3 processing lines and renewable energy facility 

(gasification unit or anaerobic digestion system).  

 

The proposed setback and buffering measures are designed to minimize potential impacts on 

the residential communities located south of the Project Site. This buffer zone is consistent with 

PVT’s SWMP and complies with the CCH Land Use Ordinance (LUO) (ROH § 21-5.680, Specific 

Use Standards for Waste Disposal and Processing), as discussed in Section 8.4, Article 5, Specific 

Use Development Standards. PVT’s setback and buffering design has proven effective in 

mitigating potential impacts to the surrounding land uses based on the years of studies 

conducted at the existing ISWMF. Resource experts have analyzed impacts of the ISWMF 

operations on air quality, noise, and traffic using a 750-buffer zone in its models/analysis. Each 

study determined that the Proposed Action would have no significant impact on the studied 

resource. See Section 6.3, The Proposed Action Would Not Adversely Affect the Surrounding 

Community, for an overview the studies relevant to this SUP. 

 

3.7 PERMITS AND APPROVALS  

PVT has exhausted all site planning and permitting opportunities (i.e., expanded recycling 

efforts, vertical expansion, horizontal expansion) to increase capacity at the existing PVT ISWMF 

and must initiate closure activities in accordance with their Solid Waste Management Permit. 

PVT estimates an additional 5-7 years of operational capacity at the existing landfill; however, 

this timeline may change based on market demand for C&D solid waste management on Oʻahu 

(CCH 2017, CCH 2008). Current projections are based on existing construction projects 

associated with urban developments, military housing, and the Honolulu rail project, among 

others. PVT ultimately relies on the CCH to provide updated forecasts and adjusts accordingly. 

An increase in demand for C&D waste management, such as a new essential infrastructure 
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project, a surge in the construction industry, or the occurrence of a natural disaster, would 

cause the existing landfill to reach capacity much sooner than anticipated.  

 

Once all necessary permits and approvals are secured, the Project Site will require an additional 

4+ years of construction and relocation activities before PVT ISWMF services are fully 

operational. Therefore, this process is considered time critical to ensure that these services will 

remain available without interruption. PVT has initiated this process in accordance with the 

procedural actions and permitting requirements set forth by DPP in a letter dated June 19, 

2019, which is attached as Appendix A-2. Table 3-5 summarizes the list of permits and 

approvals anticipated for the Proposed Action.  

 

Table 3-5: Proposed Actions Permits and Approvals 

State 

Department of Health, 

Solid and Hazardous 

Waste Branch  

Solid Waste Management Permit Modification of Existing Permit 

(Permit No. LF-0061-15)  

Department of Health, 

Clean Water Branch 

National Pollutant Discharge Elimination 

System Discharges Associated with 

Industrial Activity NOI B 

Modification of Existing Permit 

(Permit No. HI R50B941) 

Department of Health, 

Clean Air Branch  

Noncovered Source Permit New Permits 

Department of Health, 

Wastewater Branch  

Individual Wastewater System Permit New Permits 

Office of Planning,  

Land Use Commission 

Special Use Permit New Permit 

City and County of Honolulu 

Department of Planning 

and Permitting 

Building Permits, including permits for 

electrical or plumbing work 

New Permits 

Department of Planning 

and Permitting 

Conditional Use Permit Major New Permit 

Planning Commission  Special Use Permit New Permit 

Source: Environmental Impact Statement, PVT ISWMF Relocation 

 

Alternative permitting options have been explored and dismissed due to the time and eligibility 

requirements to complete the process. As noted by DPP, the Proposed Action is a compatible 

use of the Project Site with a Conditional Use Permit (CUP)-Major, and therefore does not 

require an amendment to the Waianae Sustainable Communities Plan (WSCP), change to the 

land use designation, or expansion of the Community Growth Boundary. In addition, the 

timeline for both the Boundary Amendment and the Zone Change would result in a significant 

gap between the closure of the existing C&D Landfill and the opening of the new site.  
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3.8 SITE DEVELOPMENT AND RELOCATION SCHEDULE  

Site development and relocation is scheduled to begin after all necessary permits and approvals 

are secured (Table 3-5). Construction activities and operational activities will be completed and 

transitioned in phases, as described below. Table 3-6 provides a tentative schedule for the 

Proposed Action over the next 10+ years.  

 
Table 3-6: Tentative Schedule for Development of the Project Site 

Timeline Construction Activities Operational Activities 

Year 0 - 2 

Security and Fencing 

Stormwater Basin and Drainage Features 

Landscaping 

Internal Roads  

MRD Area 

Entrance Area 

All operations remain at existing PVT 

ISWMF 

Year 2 - 4 

Truck Scales and Scale House 

Office Trailers & Parking – MRD Area 

Office Trailers & Parking – Entrance 

Landfill Cell 10 and LCRS Sump 

MRD-2 and MRD-3 

PV System Location 1 

Gasification Unit or Anaerobic Digestion 

System 

Relocate MRD Operations  

Operation of MRD-2 and MRD-3 

Relocate Aggregate Materials 

Processing Operations 

Generation of Renewable Energy to 

Power PVT Operations 

Year 4 - 10 

Solidification Area Relocate PVT C&D Waste Disposal 

Operations to Phase III 

Relocate Solidification Operations 

Year 10+ 
Subsequent Landfill Cells (as needed)  

Source: Environmental Impact Statement, PVT ISWMF Relocation 

 

Initial preparation of the Project Site would include clearing and grubbing of rocks and 

vegetation. Grading would be required throughout the parcel. Soil excavated from the Project 

Site would be reused for grading of the Project Site and/or would be stockpiled on site to 

provide for interim cover. Staging and stockpile areas would be prepared as necessary with 

appropriate stormwater pollution prevention features and fugitive dust suppression. Soil 

borings conducted at the Project Site indicate that subsurface materials can be readily 

excavated using standard construction equipment. Explosives would not be used at any point 

during the construction and operation of the proposed facility.  
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In conjunction with the clearing, grubbing, and mass grading, PVT would construct the security 

fencing, internal roads, stormwater basin, and drainage features. The MRD area would be 

paved in preparation of the MRD-2 and MRD-3. Landscaping would be installed per the site-

specific Landscaping Plan. All operations would remain at the existing PVT ISWMF during this 

initial construction phase (1 to 2 years). 

 

Most of the relocation would occur in years 2 through 4. The scales, office trailers, and 

supporting infrastructure (e.g., water, wastewater, electricity, telecommunication) would be 

constructed. The liner and LCRS for the first landfill cell, MRD-2 and MRD-3 equipment, PV 

system (initial location), and the gasification unit or anaerobic digestion system would be 

installed. The first operations PVT would relocate is its materials recovery and diversion and 

aggregate materials processing. During this time, select waste haul trucks with reusable or 

recyclable C&D materials would be accepted at the Project Site for sorting and processing. 

During the year 2 through 4 construction phases, there would be some internal truck traffic 

between the PVT ISWMF and Proposed Action. Disposal operations would remain at the 

existing PVT ISWMF until the Phase I and II landfill reaches capacity (Figure 3-1). PVT would 

then relocate its C&D waste disposal operations to Phase III and complete the closure of Phase I 

and II, per PVT’s Closure Plan. ACM acceptance and disposal operations would remain at the 

PVT ISWMF until final grades within this area are achieved, at which time PVT would no longer 

accept ACM. Some ancillary structures (e.g. administrative building, MRD-1, and scales) would 

remain at the PVT ISWMF post-closure as back-up (Figure 3-1). See Section 2.5, Description of 

the Proposed Action, of the Final EIS for more details. 

 

When all disposal capacity has been exhausted, PVT would close their existing facility and install 

final cover on all areas of the C&D landfill, as described in the Final EIS Section 2.4.5, Closure of 

PVT ISWMF C&D Landfill. Facilities and operations required to support post-closure 

maintenance activities would remain on the site, including: the entrance, security hut, parking 

shelter with PV, administrative office, electrical equipment, landfill access road, leachate sump, 

perimeter fencing, storm water basins (A-F) and discharge points, water tanks, and wells. 

 

Specific equipment and operations at the existing ISWMF that are required to support the 

Proposed Action includes the equipment maintenance facility, MRD-1, scale house, and scales 

(Figure 3-1). These back-up systems are necessary for the continuity of PVT operations in the 

event of an emergency or natural disaster.  

 

The majority of the construction activities would be completed by PVT’s current employees. 

The construction of the Proposed Action is anticipated to temporarily increase vehicle traffic to 

the Project Site by up to five vehicles per day over the construction period, which will not be 

during peak traffic hours. 
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The PVT ISWMF and Proposed Action would be self-contained and autonomous once relocation 

is complete. 

 

3.9 CLOSURE AND POST-CLOSURE PLANS 

When all disposal capacity has been exhausted, PVT would close and install final cover on all 

areas of the C&D landfill. A HDOH-approved closure plan would be implemented to ensure 

environmental protection beyond the active life of the facility. 

 

PVT would be responsible for up to 30 years of post-closure care. Post-closure activities include 

monitoring and maintenance of the landfill final cover and stormwater management systems, 

leachate collection and removal system (LCRS) operation, and groundwater monitoring. 

Facilities and operations which are required for the support of post-closure maintenance 

activities would remain on the site. However, the majority of the Project Site would appear as a 

low hill covered in natural vegetation.  Plant species selected for the Proposed Action’s 

landscaping plan are intended to support long-term conservation of water resources, appear 

consistent with the surrounding environment, and remain self-sufficient to the greatest extent 

possible after the landfill is closed. 

 

Closure and post-closure requirements will be determined by HDOH's Solid Waste Rules and 

PVT’s Solid Waste Management Permit. PVT would continue to engage the community through 

a neighborhood board process at the time of closure to explore potential post-closure land use 

options. Future land use will prioritize public safety and implement safeguards to protect the 

integrity of the landfill cap and landfill monitoring systems. Viable options for re-use of land will 

be explored at the time of closure.  
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Figure 3-1:  Project Site Development Plan  

 
Source: Environmental Impact Statement, PVT ISWMF Relocation 
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Description of Major Operational Areas and Structures Identified on the Project Site 

Development Plan (Figure 3-1) 

Project Site – Post-Relocation 

Callout Description 

Aggregate Materials 

Processing Area 

Area in which uncontaminated rock, concrete, and asphalt rubble would 

be crushed to produce aggregate materials for use in permanent and 

temporary landfill construction. 

Anaerobic Digestion System Renewable energy unit that would convert a fuel crop/feedstock mixture 

into a biogas. An internal gas engine converts the biogas into energy. The 

system would produce approximately 45,000 kWh of electrical power per 

day. 

Basin Discharge Structure In an extreme rain event, stormwater from the stormwater basin would be 

conveyed under Lualualei Naval Road, via an underground pipe and 

discharge into the existing Stormwater Basin A-1. A stormwater basin with 

an AstroTurf top layer will minimize dust and trap litter and dust.  

C&D Landfill (Phase III) Five lined landfill cells for disposal of C&D refuse (75 acres).  

Dust Screen / Security 

Fence 

20 ft. tall dust screen and chain-link fence along southern border of the 

property. 

Electric Equipment Covered area for the PV inverter and battery storage system, back-up 

generators and HECO electrical equipment.  

Employee Breakroom and 

Offices 

Combined office / employee break room trailers. One is located in the 

north/MRD area and one is located in the south area.  

Equipment Maintenance 

Facilities  

Temporary, covered area for the maintenance of large equipment. One 

covered area is located in the northern/MRD area and one is in the 

southern area.  

Feedstock Storage Bins Three units to store finished feedstock product prior to haul out. 

Fuel Tanks Portable, above-ground fuel tanks containing diesel and gasoline for on-

site use. Fuel tanks would be in the northern/MRD area and in the 

southern area. 

Gasification Unit Unit that would convert feedstock into a syngas. An internal gas engine 

would convert the syngas into energy. The system is designed to produce 

between 7,200 and 24,000 kWh of electrical power per day, depending on 

PVT’s power needs. 

Historic Site SIHP No. 50-80-

08-6920 

A small, roughly circular, stacked rock mound located on the 

lower western slope of Pu‘u Heleakalā on the eastern upslope boundary of 

the Project Site, outside of the Proposed Action development area. 

Historic Site SIHP No. 50-80-

08-6699 (with Preservation 

Fence) 

A small pahoehoe basalt rock shelter located upslope of the two water 

tanks, outside of the Proposed Action development area. A 3 ft. tall and 

115 ft. long fence is required by the Preservation Plan.  

Historic Site SIHP No. 50-80-

08-6681 

A concrete bunker of 13 square ft. is located close to the southeastern 

corner of the Project Site, outside of the Proposed Action development 

area. 
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Project Site – Post-Relocation 

Callout Description 

Landscaped Areas Landscaping of the setback and buffer areas would beautify the site, 

minimize visual impacts on neighboring properties, and reduce dust.   

Landscaping Strip  A 100-foot wide corridor at the southern boundary would be landscaped 

with drought-tolerant vegetation.  

Leachate Sump Collects leachate generated in the lined Phase III landfill area. Two 

leachate sumps are proposed: one for Cells 10 and 11 and a second for 

Cells 12, 13 and 14.   

Materials Recovery and 

Diversion (MRD) Area 

The 10-acre area would be used to recover and recycle incoming waste 

streams and is the location of the MRD-2 and MRD-3 processing lines. 

MRD-2 and MRD-3 Equipment consisting of a series of vibrating screens, sorting lines, 

shredder and screening system would be used to recover recyclables from 

C&D debris and produce feedstock. 

Parking Area 40 employee parking stalls would be located in the northern/MRD area 

and 40 employee parking stalls located in the southern area. Additional PV 

panels would be installed in each parking area to meet shading 

requirements of Section 21-4.70 of the LUO. The size and number of 

panels will depend on the selected manufacturer. 

Project Site Entrance / Exit Driveway entrance to the Project Site would be located on Lualualei Naval 

Road opposite PVT ISWMF.  

Property Boundary Indicates the TMK parcel boundary of the PVT ISWMF and the Project Site. 

Proposed Electrical 

Transmission Line 

Realignment 

A 46-kWh overhead power line crosses the southern portion of the Project 

Site and would be relocated as part of the Proposed Action.  

PV Modules (Initial) Initial location for a 7-acre PV system. 

PV Modules (Interim) Interim location for a 7-acre PV system. 

PV Modules (Final) Final location for a 7-acre PV system. 

Roads Internal roads to be used by PVT staff and customers to access various 

operations within the Project Site. 

Rockfall Catchment Barrier 

/ Security Fence 

Comprised of (1) rock catchment areas between the adjacent 

slopes and the Project Site, (2) rock fences constructed of large steel posts 

and steel cables to function as rock restraints, and (3) 6 ft. tall chain-link 

fence for access control.  

Scale House and Offices Combined office / scale house trailers. One office trailer would be in the 

northern/MRD area and one in the southern area.   

Scales A set of large scales mounted permanently on a concrete foundation, that 

would be used to weigh vehicles and their contents. One scale would be in 

the northern/MRD area and one in the southern area.   

Security Fence 6-feet tall fence along the northern and western borders of the Project 

Site to control access.  
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Project Site – Post-Relocation 

Callout Description 

Security Hut Portable hut that would provide shade for security personnel and 

equipment. One would be in the northern/MRD area and one at the site 

entrance.  

Solidification Basin A portion of Cell 10 would be used for solidification of non-hazardous 

liquid wastes before they are buried in the landfill (Initial Site).  

Stormwater Basin  An AstroTurf-covered stormwater sedimentation / retention basin would 

be utilized to manage storm water runoff to prevent flooding and 

downstream erosion.  

Water Tanks and Reverse 

Osmosis Unit 

Containers for storing non-potable water that would be used for dust 

control. Location of a reverse osmosis unit to convert non-potable, 

brackish water into potable water.  

Source: Environmental Impact Statement, PVT ISWMF Relocation 
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Figure 3-2:  Landfill Liner 

 
Source: Environmental Impact Statement, PVT ISWMF Relocation 
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Figure 3-3:  Maximum Elevations 

 
Source: Environmental Impact Statement, PVT ISWMF Relocation 
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Figure 3-4:  Materials Recovery Device  

 
Source: Environmental Impact Statement, PVT ISWMF Relocation 
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Figure 3-5:  TURNW2E Gasification Process  

 
Source: Environmental Impact Statement, PVT ISWMF Relocation  
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Figure 3-6:  Anaerobic Digestion Process    

 
Source: Environmental Impact Statement, PVT ISWMF Relocation 
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4 INFRASTRUCTURE 

The Proposed Action requires development of infrastructure at the Project Site, such as sanitary 

waste facilities, internal roads, and drainage features. The Proposed Action would not require 

new infrastructure to be developed outside of the Project Site. Figure 4-1 is the Infrastructure 

Plan. 

 

4.1 WASTEWATER  

PVT’s sanitary wastewater would be discharged into two separate private on-site septic 

systems: one located in the MRD Area and one near the entrance area (Figure 4-1). Restrooms 

would be located in the office trailers and scale house (Figure 3-1). The IWSs would be designed 

to meet HAR Chapter 11-62 and PVT would obtain necessary permits for the systems. The IWSs 

would be designed to treat a projected wastewater volume for up to 80 employees who would 

staff and operate the facility daily.  

 

4.2 WATER  

Potable water use for the Proposed Action would be minimal, similar to that of the existing PVT 

ISWMF, which uses approximately 65,000 gallons per day. Potable water would be generated 

on site from non-potable water using reverse osmosis or provided by the Honolulu BWS 

municipal system. Potable water used for the proposed operation includes: landscape 

irrigation, office trailers, daily washout of the water trucks, operation of the water sprayer used 

for dust control, and process water for the gasification unit or anaerobic digestion system.  

 

Non-potable water would be withdrawn from two existing wells on the Project Site [PW-1 (Well 

2308-03) and North Well (Well 2408-11)] (Figure 4-1). PW-1 is located in a basal, unconfined 

dike aquifer (Aquifer Code 30302112). The aquifer is classified as not ecologically important and 

replaceable (Mink and Lau, 1990). PVT’s North Well is in the upper, basal, unconfined, 

sedimentary caprock aquifer (Aquifer Code 30302116). The aquifer is classified as not 

ecologically important and irreplaceable (Mink and Lau, 1990). Both aquifers have moderate 

salinity with chloride concentrations between 1,000 and 5,000 milligrams per liter and are not a 

source for drinking water. The brackish water would be pumped into the two existing and two 

planned aboveground tanks located near the wells (Figure 4-1). Non-potable water would be 

used as the primary method of dust control. 

 

Water usage from the PVT wells is permitted up to a maximum of 288,000 gallons per day (gpd) 

per well, and usage is documented with meters installed on the output of the wells 

[Department of Land and Natural Resources (DLNR) Well No: 2308-03 and Well No: 2408-11]. 

The aquifers’ sustainable yields and pumpage were considered in issuing the permits. PVT does 
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not propose to increase the permitted usage. Current water usage is approximately 100,000 

gpd. Operational controls to minimize water use would include vegetation or use of soil cement 

on unused portions of the landfill to reduce dust and paving of permanent internal roads and 

work areas (i.e., portions of the materials recovery areas).  

 

When there is no future use for the wells at the PVT ISWMF and Project Site, the wells will be 

properly abandoned and sealed. Permits from the Commission will be obtained prior to any 

sealing work. 

 

4.3 DRAINAGE  

The Project Site is within the Ulehawa Watershed with an average annual rainfall of 12 inches, 

which typically permeates the soils or evaporates. Ulehawa Stream drains the Ulehawa 

watershed and is aligned along the western boundary of the existing PVT ISWMF site west of 

Lualualei Naval Road. It is about 5 miles in length and the segment south of PVT ISWMF is a 

concrete drainage channel designed to handle a 100-year storm. The PVT stormwater 

management system is designed for the 24-hour 25-year rain event. Drainage at the Project Site 

would be managed to maintain the following precautions: 

• prevent run-on of surface water to the active disposal face or uncovered refuse; 

• prevent run-off of water that has contacted the exposed active disposal face; 

• minimize erosion in all areas of the site; 

• maintain roads and other ancillary facilities in useable condition under all weather 

conditions; and 

• prevent excessive runoff or sedimentation impacts to neighboring properties or 

receiving bodies of water (Juturna 2019). 

 

PVT’s stormwater management system would be sized to handle the runoff from the Project 

Site and the adjacent slopes of Pu‘u Heleakalā. The Proposed Action would divert stormwater 

runoff away from on-site operations and the neighboring properties, into earthen drainage 

channels located around the perimeter of the Project Site. The channels would convey the 

stormwater into stormwater basins located in the southern portion of the Project Site (Figures 

3-1 and 4-1). In addition to stormwater basins, the Proposed Action would be designed with 

significant, natural stormwater features that will allow percolation and minimize erosion. The 

Proposed Action would not cause or otherwise significantly increase downstream flooding.  

 

The Proposed Action’s stormwater management system is designed to meet the same NPDES 

permit conditions as the current PVT ISWMF site. The existing NPDES permit and monitoring 

program would be modified to include the Project Site. No new discharge points are proposed. 

In accordance with PVT's NPDES permit (File No. HI R50B841) with the HDOH Clean Water 
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Branch, stormwater leaving the site is sampled annually, and the provisions of PVT's Storm 

Water Pollution Prevention Plan (SWPPP) are followed. The anticipated effectiveness of these 

controls in avoiding impacts is based on twelve years of water monitoring data. No short- or 

long-term, direct or indirect adverse impacts to Ulehawa Stream or the Pacific Ocean are 

anticipated under the Proposed Action. 

 

A Geology, Hydrogeology, and Water Quality Report (Appendix B) was conducted for the 

Proposed Action. The report concludes that PVT meets applicable city, state and federal 

regulations related to water quality and that the Proposed Action will not have significant 

negative impacts on water resources. 

 

4.4 FLOODING  

The Federal Emergency Management Agency Flood Insurance Rate Maps identify the Project 

Site as Zone D, unstudied areas where flood hazards are undetermined (Figure 4-2). The areas 

north, east and south of the Project Site are also designated Zone D, undetermined. Based on 

elevation and distance from surface water, it is likely that the Project Site is consistent with the 

PVT ISWMF in Zone X, which is outside of the 0.2% annual chance of flood. 

 

The Project Site is sufficiently inland to avoid short- and long-term, direct impacts from coastal 

hazards (e.g. coastal flooding, storm surge, tsunamis, or sea level rise). The sea level rise 

exposure area shown in Figure 4-3 depicts the areas exposed to annual high wave flooding, 

passive flooding, and coastal erosion with 3.2 feet of sea level rise. According to these 

projections, the coastal areas, including Farrington Highway would be inundated by the mid- to 

latter-part of this century. The Project Site is outside of the sea level rise exposure, passive 

flooding, and high wave flooding areas. 

 

4.5 POWER AND COMMUNICATION  

HECO and Hawaiian Telcom infrastructure would be provided at the Project Site via existing 

infrastructure on Lualualei Naval Road. The proposed connection point to the HECO 

infrastructure is shown on Figure 4-1. The onsite lines will be underground. A 46- kilovolt power 

line, reported to be currently in use, crosses the southern portion of the Project Site. PVT would 

coordinate with HECO to relocate this line to the southeast boundary of the Project Site. 

Relocation of the line may require approval from the Public Utilities Commission. No short- or 

long-term, direct or indirect adverse impact to power and communication infrastructure is 

anticipated.  

 

HECO confirmed that they have no objection to the Proposed Action. The HECO comment letter 

is included in the Final EIS Section 10, Comments on the Draft EIS and Responses.  
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4.6 STREETS AND TRANSPORTATION  

A Transportation Impact Analysis Report (TIAR) was prepared by The Traffic Management 

Consultants (TMC) (Appendix D). The TIAR scope of work included traffic counts in 2018 to 

assess the existing peak morning (AM) and afternoon (PM) traffic hour and traffic conditions of 

five roadways and intersections relevant to the Proposed Action (Figure 4-4). The baseline data 

was used to assess existing and future traffic conditions under the following scenarios: 

• Existing (2018) traffic conditions based on field survey and traffic counts. 

• 2030 traffic conditions with Proposed Action.  

• 2030 without Proposed Action (No Action Alternative).  

 

Based on the TIAR, the Proposed Action is expected to increase the traffic at the intersection of 

Farrington Highway and Lualualei Naval Road by about 1.0% and 0.8%, during the AM and PM 

peak hours of traffic, respectively. Beyond the Lualualei Naval Road intersection, the Proposed 

Action’s impact on other intersections in the study area decreases to 0.5% or less. 

 

The TIAR describes an increase of 35 vehicles per hour in the AM peak hours and 28 vehicles 

per hour in the PM peak hours under the 2030 Proposed Action. According to the professional 

standards TMC relied upon, these increases do not warrant traffic access and impact studies 

because they do not meet the minimum thresholds of (1) an increase in trip generation of 100 

vehicles per hour in peak traffic hours and (2) a 5% increase in traffic demands over prevailing 

traffic conditions. The Proposed Action trip generation is well below the thresholds. There 

would be a less than significant adverse impact on Farrington Highway traffic conditions.  

 

The State of Hawai‘i Department of Transportation (HDOT) found the TIAR to be acceptable and 

that the proposed relocation is not anticipated to have a significant impact to State highway 

facilities. The HDOT Draft EIS comment letter is included in the Final EIS Section 10, Comments 

on the Draft EIS and Responses.  
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Figure 4-1:  Infrastructure Plan  

 
Source: Environmental Impact Statement, PVT ISWMF Relocation 
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Figure 4-2: Flood Hazard Areas  

 
Source: Environmental Impact Statement, PVT ISWMF Relocation 
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Figure 4-3:  Sea Level Rise, Coastal Erosion, and Tsunami Zones  

 
Source: Environmental Impact Statement, PVT ISWMF Relocation 
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Figure 4-4:  Existing Roadway System  

 
Source: Environmental Impact Statement, PVT ISWMF Relocation
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5 ENVIRONMENTAL CONTROLS 

PVT’s Operations Plan includes several processes and protocols that would be implemented at 

the Project Site to minimize potential impacts to the surrounding area. The following 

environmental controls are undertaken by PVT to mitigate potential areas of concern.  

 

5.1 LITTER CONTROL  

Waste at the ISWMF is typically heavy and unlikely to be a litter nuisance. The Proposed Action 

would continue to implement PVT’s on-going litter control program, which includes daily 

inspections and litter sweeps, fencing downwind of the landfill area, and interim covering of 

active landfill cells. In the event of a major windstorm, the litter control program would also 

include the following measures to avoid the escape of any debris:  

• Install portable windbreak screens upwind of the active disposal area; 

• Use portable litter screens, typically 12 feet high and 20 feet wide, located in downwind 

locations near the active disposal area in the landfill; and/or 

• Hire additional, temporary personnel to collect litter both on and off the site. 

 

5.2 DUST CONTROL 

Due to dry and windy climate conditions, PVT closely monitors and mitigates fugitive dust as 

part of its Operations Plan. The Proposed Action would continue to implement regular dust 

control measures at the Project Site and along Lualualei Naval Road. These mitigative measures 

include, but are not limited to, the following:  

• Pave and regularly clean permanent access and haul roads; 

• Apply water to unpaved roads and any disturbed surfaces that could be subject to dust 

generation; 

• Apply water during placement of waste in the active landfill face to minimize dust 

generation and promote compaction; 

• Landscape closed portions of the landfill area; 

• Apply soil cement to unused portions of the landfill area; 

• Maintain a 750-foot buffer zone along the southern property boundary; 

• Install a dust screen along the southern property boundary; 

• Maintain permanent landscaping around the site entrance, parking, and administrative 

areas, and along the west and south perimeters of the Project Site, per the site-specific 

Landscaping Plan; 

• Install and maintain a wheel wash to clean the tires of trucks leaving the site; and 

• Periodically sweep Lualualei Naval Road between the PVT entrance and the concrete 

channel with PVT’s commercial street sweeper.  
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Under the Proposed Action, PVT would continue to work with the U.S. Navy to address dust 

generated by truck traffic on Lualualei Naval Road. In addition, PVT continues to explore new 

technologies to minimize potential impacts of dust related to ISWMF operations, such as new 

tire wash equipment. In the case of extreme weather, the facility would cease operations at 

wind speeds above 40 miles per hour.  

 

5.3 ODOR CONTROL 

Odor is ordinarily not an issue at C&D disposal facilities. Potential odor sources would include 

waste containing decomposing organic matter or vegetative material, or some types of 

petroleum-contaminated soil. Any noticeable odor would be investigated to determine its 

source and dealt with accordingly. Odorous loads would be immediately identified at the scale 

house and either rejected or immediately deposited and covered with non-odorous refuse or 

soil. 

 

5.4 VECTOR CONTROL 

C&D disposal facilities do not attract flies, rodents, birds, or other pests. Proper application of 

cover material would discourage use of the site by vectors. PVT personnel would be directed to 

report to supervisors any sighting of vectors and deal with the vectors accordingly. 

 

5.5 GAS CONTROL 

PVT has a landfill gas monitoring and management program, which would be updated and 

implemented as part of the Proposed Action. Steel gas probes are strategically placed around 

the landfill as needed for gas monitoring and carbon dioxide injection. Landfill gases are 

produced when bacteria break down organic waste. The rate and volume of landfill gases 

generated by decomposition of C&D debris is extremely low compared to MSW landfills. C&D 

landfills do not generate measurable quantities of methane. The organic material in C&D debris 

is limited primarily to wood and clearing and grubbing debris, which decays slowly. At the PVT 

ISWMF, organic materials are removed to the extent practical and recycled as feedstock for 

energy providers. Because of the lack of C&D landfill gases, PVT injects and sequesters carbon 

dioxide gas in the landfill. The carbon dioxide gas drives out oxygen, minimizing fire potential 

and generation of odorous gases. 

 

5.6 NOISE CONTROL 

An Environmental Noise Assessment Report was prepared for the Proposed Action. The report 

concluded that noise levels are expected to decrease at locations west and north of the Project 

Site, as a result of the PVT ISWMF operations being relocated further away from most of the 

surrounding occupied properties. This would provide a long-term, beneficial impact on noise 
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level, with the exception of the neighboring properties directly south of the Project Site. This 

area would experience a slight increase in daytime noise associate with the new scale house 

area, however this is not expected to be significant (i.e., less than 3dB or “just barely 

perceptible”). Anticipated noise levels would comply with the HDOH maximum permissible limit 

for Class C agricultural/ industrial zoned land. PVT’s policies would minimize noise impacts on 

sensitive receptors by implementing the following measures: 

• Require all site-owned and customer-owned vehicles traveling internally on the site to 

be operating with fully functional mufflers and in a state of good repair. 

• Encourage quiet operating techniques and practices. 

• Maintain the commonly traveled roads to keep a smooth evenly sloped surface free 

from major bumps and potholes that cause noise when traveled over. 

• Grade all roads at a low enough slope that they do not require excessive throttle to 

navigate. 

• Post signage to inform drivers of “no engine braking” and “no horn unless emergency” 

areas close to noise critical areas. 

 

5.7 EMERGENCY MANAGEMENT 

In the event of an emergency (i.e. Fire, Severe Storms, Earthquake, Hazardous Material Spills, 

Injury Accidents), landfill operations would cease, as necessary, to assess the emergency, and 

aid in the safety of PVT employees and members of the surrounding communities. PVT 

maintains Emergency Management Procedures that would be updated to address the Proposed 

Action. 
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6 COMPLIANCE WITH LAND USE COMMISSION 

GUIDELINES  

The State and CCH designated land use type is intended to guide the future use of land in 

accordance with long-range master planning goals and objectives. Table 6-1, Figure 2-2, and 

Figure 6-1 provide an overview of State and CCH land use regulations at the Project Site and 

surrounding properties.  

 

Table 6-1:  Land Use Regulation Overview  

 Project Site East/North  

 

West 

 

South  

 

State Land 

Use 

Regulation  

 

Agricultural  Majority: Conservation 

Northwest portion: 

Agricultural  

PVT ISWMF & West 

O‘ahu Aggregate: Urban 

All areas: Urban 

CCH Land 

Use 

Ordinance  

 

Agriculture 

(AG-2 

General) 

Majority: Preservation  

(P-1 Restricted)  

Northwest portion: 

Agriculture (AG-2 General)  

PVT ISWMF: Agriculture  

(AG-2 General)  

West O‘ahu Aggregate: 

Industrial (I-2 Intensive) 

Residential (R-5) 

Parcel adjacent to 

Lualualei Naval 

Road: Country 

Source: Environmental Impact Statement, PVT ISWMF Relocation.  

 

The Project Site is designated for Agricultural use under both State and CCH regulations. The 

Proposed Action, specifically a C&D debris management operation, is not identified as a 

permissible use in the State Agricultural District. Pursuant to Chapter 205, HRS certain “unusual 

and reasonable” uses may be permitted under a SUP (HRS § 205-6). The test for determining 

whether a proposed use in the Agricultural District is an “unusual and reasonable use” of the 

State Agricultural District is based on meeting the following criteria (LUC Rules [HAR § 15-15-

95(b)], Special Permit [HRS § 205-6]): 

• Criterion 1. The Proposed Action Is Not Contrary To The Objectives Of The State Land 

Use Law (HRS Ch. 205 And HAR § 15-15) 

• Criterion 2. The Proposed Action Is Not Contrary To The Objectives Of The State Coastal 

Zone Management Program (HRS Ch. 205A and HAR § 15-15)  

• Criterion 3. The Proposed Action Would Not Adversely Affect the Surrounding 

Community 

• Criterion 4. The Proposed Action Would Not Unreasonably Burden Public Agencies  

• Criterion 5. There Are Unusual Conditions, Trends, And Needs Since District Boundaries 

Were Established 

• Criterion 6. The Project Site Is Unsuited for The Permissible Uses 
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The Proposed Action meets all of these criteria as discussed in the sections below. Section 6 of 

the Final EIS presents a complete assessment of the Proposed Action’s consistency and 

conformance with key State, CCH, and community-specific land use regulations, policies and 

controls. 

 

6.1 THE PROPOSED ACTION IS NOT CONTRARY TO THE OBJECTIVES OF THE 

STATE LAND USE LAW  

In 1961, the Hawai‘i State Legislature determined that a state-wide zoning system was needed 

to protect Hawaii’s land from development that would result in a long-term loss to the income 

and growth potential of the state’s economy. Accordingly, the Legislature established an overall 

framework of land-use management and adopted the Land Use Law under Chapter 205, HRS. 

The law placed all lands in the state in one of four land-use districts: Urban, Agricultural, 

Conservation, or Rural, and established the LUC to administer regulations under Section 205-1, 

HRS. Responsibilities of the LUC include establishing land use district boundaries, deciding on 

petitions for district boundary amendments, and issuing Special Use Permits for agricultural 

districts.  

 

Section 205-2 (a) of the Land Use Law states that “in establishment of agricultural districts the 

greatest possible protection shall be given to those lands with a high capacity for intensive 

cultivation.” As shown on Table 6-2, the Project Site does not meet the criteria for the 

Agricultural District, therefore, the Proposed Action would not be contrary to the State’s 

objectives for designating agricultural districts. Section 2.2, Soil Classifications & Agricultural 

Productivity, provides additional information on the determinations discussed below.  

 

Table 6-2:  Relevant Objectives of State Land Use Law  

HAR §15-15-19  

Standards for Determining “A” Agricultural District Boundaries 

Is Project Site 

Consistent? 

Yes No N/A 

(1) It shall include lands with a high capacity for agricultural production;  X  

(2) It may include lands with significant potential for grazing or for other agricultural 

uses; and 
 X  

(3) It may include lands surrounded by or contiguous to agricultural lands or which are 

not suited to agricultural and ancillary activities by reason of topography, soils, and 

other related characteristics; and 

X   

(4) It shall include all lands designated important agricultural lands pursuant to part III 

of Ch. 205, HRS. (Note: This condition is proposed but not yet adopted). 
 X  

Discussion: The non-productive soils, lack of water, and lack of historic agricultural use demonstrate the 

Project Site is not suitable for crops or grazing. The site is not designated IAL and is not contiguous to 

agriculturally productive land (See above Section 2.2, Soil Characterization & Agricultural Productivity). 
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The Project Site does conform with the agricultural designation criterion (3) “It may include lands…which 

are not suited to agricultural and ancillary activities by reason of topography, soils, and other related 

characteristics.”  

Source: Environmental Impact Statement, PVT ISWMF Relocation 

 

The Proposed Action is not an agricultural use or a permissible use on Agricultural land but does 

meet the criteria for “unusual and reasonable use” of lands that are not suitable for agriculture. 

The Proposed Action would change land use at the Project Site from vacant to a PVT ISWMF, 

resulting in a temporary loss of open space. The proposed PVT ISWMF operations would be 

screened from public view by topography, setbacks, and perimeter vegetation. When the 

facility is closed, the open space characteristics would be restored.  

 

6.2 THE PROPOSED ACTION IS NOT CONTRARY TO THE OBJECTIVES OF THE 

STATE CZM PROGRAM  

Hawaii's Coastal Zone Management (CZM) Program was enacted in 1977 (Ch. 205A, HRS) to 

comply with the Federal CZM Program. The CZM area is defined as all lands of the State and all 

waters extending to the limits of the State’s police power. The purpose of HRS Ch. 205A is to 

“provide for the effective management, beneficial use, protection, and development of the 

Coastal Zone.” The State Department of Business, Economic Development and Tourism 

(DBEDT), Office of Planning is the lead agency responsible for conducting a continuing review of 

actions by State and County agencies for compliance with HRS 205A. Table 6-3 provides an 

overview of the Proposed Action’s consistency with CZM Program Objectives.  

 

Table 6-3:  Consistency with CZM Program Objectives  

CZM Program Objectives 

 

Is Proposed Action 

Consistent? 

Yes No N/A 

Recreational Resources 

(b) Objective: Provide coastal recreational opportunities accessible to the public.   X 

(c) Policies: 

(A) Improve coordination and funding of coastal recreational planning and 

management; and   
X 

(B) Provide adequate, accessible, and diverse recreational opportunities in the coastal 

zone management area by:   
X 

(i) Protecting coastal resources uniquely suited for recreational activities that cannot 

be provided in other areas;   
X 

(ii) Requiring replacement of coastal resources having significant recreational value 

including, but not limited to, surfing sites, fishponds, and sand beaches, when such 

resources will be unavoidably damaged by development; or requiring reasonable   

X 
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CZM Program Objectives 

 

Is Proposed Action 

Consistent? 

Yes No N/A 

monetary compensation to the State for recreation when replacement is not feasible 

or desirable; 

(iii) Providing and managing adequate public access, consistent with conservation of 

natural resources, to and along shorelines with recreational value;   
X 

(iv) Providing an adequate supply of shoreline parks and other recreational facilities 

suitable for public recreation;   
X 

(v) Ensuring public recreational uses of county, state, and federally owned or 

controlled shoreline lands and waters having recreational value consistent with public 

safety standards and conservation of natural resources;   

X 

(vi) Adopting water quality standards and regulating point and nonpoint sources of 

pollution to protect, and where feasible, restore the recreational value of coastal 

waters; 

X   

(vii) Developing new shoreline recreational opportunities, where appropriate, such as 

artificial lagoons, artificial beaches, and artificial reefs for surfing and fishing; and   
X 

(viii) Encouraging reasonable dedication of shoreline areas with recreational value for 

public use as part of discretionary approvals or permits by the land use commission, 

board of land and natural resources, and county authorities; and crediting such 

dedication against the requirements of section 46-6.   

X 

Discussion: The Proposed Action is not a coastal dependent development, is not located on the coastline, 

and is not in the Special Management Area (SMA). Most policies are not applicable to the Proposed Action. 

However, the Proposed Action will comply with State water quality standards, including the HDOH 

National Pollutant Discharge Elimination System (NPDES) permit program. The Proposed Action would 

have a stormwater management system. The impermeable liner system is designed to protect ground 

water resources. No impact to coastal waters is anticipated. See Final EIS Section 3.4, Water Resources. 

Historic Resources 

(b) Objective: Protect, preserve, and, where desirable, restore those natural and 

manmade historic and prehistoric resources in the coastal zone management area 

that are significant in Hawaiian and American history and culture. 

X   

(c) Policies: 

(A) Identify and analyze significant archaeological resources; X   

(B) Maximize information retention through preservation of remains and artifacts or 

salvage operations; and 
X   

(C) Support state goals for protection, restoration, interpretation, and display of 

historic resources. 
X   

Discussion: The Proposed Action will protect historic resources, as discussed in Section 5.1 of the Final EIS, 

Archaeological and Historical Resources, and Appendix C. Three manmade archaeological and historic sites 

were identified within the Project Site but are outside of the proposed development and operations area. 

A Preservation Plan was prepared by CSH and approved by SHPD to provide long-term conservation for 

one of the historic sites. The Preservation Plan will be implemented, and the plan elements are included in 



PVT ISWMF RELOCATION PROJECT   SPECIAL USE PERMIT 

 

WRITTEN STATEMENT   6-5 

CZM Program Objectives 

 

Is Proposed Action 

Consistent? 

Yes No N/A 

the Project Description (Final EIS Section 2, Proposed Action and Alternatives). The SHPD correspondence is 

included in the Final EIS as Appendix B. No traditional cultural properties or practices were identified at the 

Project Site. 

Scenic and Open Space Resources 

(b) Objective: Protect, preserve, and, where desirable, restore or improve the quality 

of coastal scenic and open space resources. 
X   

(c) Policies: 

(A) Identify valued scenic resources in the coastal zone management area; X   

(B) Ensure that new developments are compatible with their visual environment by 

designing and locating such developments to minimize the alteration of natural 

landforms and existing public views to and along the shoreline; 

X   

(C) Preserve, maintain, and, where desirable, improve and restore shoreline open 

space and scenic resources; and 
  X 

(D) Encourage those developments that are not coastal dependent to locate in inland 

areas. 
X   

Discussion: The Proposed Action would include landscaping, buffers, fencing and berms to minimize 

adverse impacts to scenic views and open space. As described in The Final EIS Section 5.4, Scenic 

Resources, the Project Site is not included in documented scenic views to or from the coastline. A visual 

assessment in the community indicated few viewpoints where the Proposed Action would be visible in the 

short- or long-term. The Proposed Action would be inland and bounded to the north and east by the Pu‘u 

Heleakalā landform. The intervening topography, built environment, and vegetation obstructs line of sight 

views to the Project Site from the coastline and gathering places in the community. Of the six “Key 

Observation Points” (KOPs) identified where the Proposed Action could be visible, the short- and long-term 

direct impacts would be less than significant.  

Coastal Ecosystems 

(b) Objective: Protect valuable coastal ecosystems, including reefs, from disruption 

and minimize adverse impacts on all coastal ecosystems. 
X   

(c) Policies: 

(A) Exercise an overall conservation ethic, and practice stewardship in the protection, 

use, and development of marine and coastal resources; 
X   

(B) Improve the technical basis for natural resource management; X   

(C) Preserve valuable coastal ecosystems, including reefs, of significant biological or 

economic importance; 
X   

(D) Minimize disruption or degradation of coastal water ecosystems by effective 

regulation of stream diversions, channelization, and similar land and water uses, 

recognizing competing water needs; and 

X   

(E) Promote water quantity and quality planning and management practices that 

reflect the tolerance of fresh water and marine ecosystems and maintain and enhance 
X   
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CZM Program Objectives 

 

Is Proposed Action 

Consistent? 

Yes No N/A 

water quality through the development and implementation of point and nonpoint 

source water pollution control measures. 

Discussion: The Proposed Action is not a coastal dependent development, is not located on the coastline, 

and does not contain any coastal ecosystems. There are no surface water bodies on or adjacent to the 

Project Site. As discussed in the Final EIS Section 3.4, Water Resources, the Proposed Action would not 

impact marine, surface, or groundwater quality. The Proposed Action would comply with State water 

quality standards, including the HDOH NPDES permit program. The Proposed Action would have a 

stormwater management system. The impermeable liner system is designed to protect groundwater 

resources and PVT’s leachate and groundwater monitoring programs would detect potential leaks in the 

liner system. The proposed operations would rely on non-potable water resources to the extent possible.  

Economic Uses 

(b) Objective: Provide public or private facilities and improvements important to the 

State's economy in suitable locations. 
X   

(c) Policies: 

(A) Concentrate coastal dependent development in appropriate areas;   X 

(B) Ensure that coastal dependent development such as harbors and ports, and 

coastal related development such as visitor industry facilities and energy generating 

facilities, are located, designed, and constructed to minimize adverse social, visual, 

and environmental impacts in the coastal zone management area; and 

X  
 

 

(C) Direct the location and expansion of coastal dependent developments to areas 

presently designated and used for such developments and permit reasonable long- 

term growth at such areas, and permit coastal dependent development outside of 

presently designated areas when: 

  
 

X 

(i) Use of presently designated locations is not feasible;   X 

(ii) Adverse environmental effects are minimized; and   X 

(iii) The development is important to the State's economy.   X 

Discussion: The Proposed Action is not a coastal dependent development, is not located on the coastline, 

and does not contain any coastal ecosystems. The Proposed Action includes energy-generating facilities, 

which are appropriately sited inland of the SMA. As described in the Final EIS Section 5.3, Socioeconomic 

Resources and Land Use Characteristics, the Proposed Action would continue to provide a critical public 

service at no cost to government, while providing revenues to the State and CCH and jobs for Wai‘anae 

Region residents.  

Coastal Hazards 

(b) Objective: Reduce hazard to life and property from tsunami, storm waves, stream 

flooding, erosion, subsidence, and pollution. 

X   

(c) Policies: 

(A) Develop and communicate adequate information about storm wave, tsunami, 

flood, erosion, subsidence, and point and nonpoint source pollution hazards; 
X   
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CZM Program Objectives 

 

Is Proposed Action 

Consistent? 

Yes No N/A 

(B) Control development in areas subject to storm wave, tsunami, flood, erosion, 

hurricane, wind, subsidence, and point and nonpoint source pollution hazards; 
X   

(C) Ensure that developments comply with requirements of the Federal Flood 

Insurance Program; and 
X   

(D) Prevent coastal flooding from inland projects. X   

Discussion: The Proposed Action is appropriately sited inland from the coastline and outside of the 

projected storm wave, tsunami, stream flood/500-year floodplain, and sea level rise hazard zones (Final EIS 

Section 3.3, Natural Hazards). The Proposed Action is designed to comply with development standards 

regarding seismicity, slope stability, erosion control, flooding, and hurricane winds. In the event of natural 

or man-induced disaster, the PVT ISWMF emergency management plan would be implemented to 

minimize the threat to life and property. The PVT ISWMF would continue to be designated by the CCH as a 

location for debris management during disaster recovery. The Proposed Action would not cause or 

otherwise significantly increase downstream flooding. The stormwater management system would be 

sized to handle the runoff from the Proposed Action site and upgradient areas of the property. Stormwater 

would be managed onsite through LID principles.   

Managing Development 

(b) Objective: Improve the development review process, communication, and public 

participation in the management of coastal resources and hazards. 
  X 

(c) Policies: 

(A) Use, implement, and enforce existing law effectively to the maximum extent 

possible in managing present and future coastal zone development; 
  X 

(B) Facilitate timely processing of applications for development permits and resolve 

overlapping or conflicting permit requirements; and 
  X 

(C) Communicate the potential short and long-term impacts of proposed significant 

proposed significant coastal developments early in their life cycle and in terms 

understandable to the public to facilitate public participation in the planning and 

review process. 

  X 

Discussion: The Proposed Action is not a coastal development, is not located on the coastline, and is not in 

the SMA; however, there has been public outreach during preparation of the EIS. There will be other 

opportunities for public engagement during the permit review process.  

Public Participation 

(b) Objective: Stimulate public awareness, education, and participation in coastal 

 management. 

  
X 

(c) Policies: 

(A) Promote public involvement in coastal zone management processes;   X 

(B) Disseminate information on coastal management issues by means of educational 

materials, published reports, staff contact, and public workshops for persons and 

organizations concerned with coastal issues, developments, and government 

activities; and 

  X 
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CZM Program Objectives 

 

Is Proposed Action 

Consistent? 

Yes No N/A 

(C) Organize workshops, policy dialogues, and site-specific mediations to respond to 

coastal issues and conflicts. 
  X 

Discussion: The Proposed Action is not a coastal development and is not in the SMA; however, PVT will 

continue to engage the public during operations to raise awareness of its operations and educate the 

public on technologies used to recover, reuse, and recycle C&D debris. PVT would continue to host a 

website and a hotline for public concerns, regularly report to the Nānākuli-Mā‘ili Neighborhood Board, 

publish the latest news in the local newspaper, and provide tours of its facility. 

Beach Protection 

(b) Objective: Protect beaches for public use and recreation.   X 

(c) Policies: 

(A) Locate new structures inland from the shoreline setback to conserve open space, 

minimize interference with natural shoreline processes, and minimize loss of 

improvements due to erosion; 

  X 

(B) Prohibit construction of private erosion-protection structures seaward of the 

shoreline, except when they result in improved aesthetic and engineering solutions to 

erosion at the sites and do not interfere with existing recreational and waterline 

activities; and 

  
 

X 

(C) Minimize the construction of public erosion-protection structures seaward of the 

shoreline. 
  X 

(D) Prohibit private property owners from creating a public nuisance by inducing or 

cultivating the private property owner’s vegetation in a beach transit corridor; and 
  X 

(E) Prohibit private property owners from creating a public nuisance by allowing the 

private property owner’s unmaintained vegetation to interfere or encroach upon a 

beach transit corridor. 

  
 

X 

Discussion: The Proposed Action is not a coastal dependent development, is not located on the coastline, 

and is not in the SMA; therefore, these policies are not applicable. 

Marine Resources 

(b) Objective: Promote the protection, use, and development of marine and coastal 

resources to assure their sustainability. 
  X 

(c) Policies: 

(A) Ensure that the use and development of marine and coastal resources are 

ecologically and environmentally sound and economically beneficial; 
  X 

(B) Coordinate the management of marine and coastal resources and activities to 

improve effectiveness and efficiency; 
  X 

(C) Assert and articulate the interests of the State as a partner with federal agencies in 

the sound management of ocean resources within the United States exclusive 

economic zone; 

  X 

(D) Promote research, study, and understanding of ocean processes, marine life, and 

other ocean resources in order to acquire and inventory information necessary to 
  X 
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CZM Program Objectives 

 

Is Proposed Action 

Consistent? 

Yes No N/A 

understand how ocean development activities relate to and impact upon ocean and 

coastal resources; and 

(E) Encourage research and development of new, innovative technologies for 

exploring, using, or protecting marine and coastal resources. 
  X 

Discussion: The Proposed Action is not a coastal dependent development, is not located on the coastline, 

and is not in the SMA; therefore, these policies are not applicable. The Final EIS Section 3.4, Water 

Resources assesses potential direct and indirect impacts to water quality. The Proposed Action would not 

impact marine and coastal resources.  

Source: Environmental Impact Statement, PVT ISWMF Relocation 

 

6.3 THE PROPOSED ACTION WOULD NOT ADVERSELY AFFECT THE 

SURROUNDING COMMUNITY  

Potential adverse impacts of the Proposed Action have been anticipated by PVT based on years 

of operations in the community. The overall character of the relocated PVT ISWMF would not 

change and would not be apparent to the surrounding community, especially because the new 

facilities would be placed further away from residential areas to greatest the extent practical. 

The Proposed Action is committed to avoiding or minimizing anticipated impacts through 

design, site development, and BMP operations.  

 

The surrounding community to the north, east and west of the Project Site are characterized by 

low population densities and are upwind of the Proposed Action. Lands east and north are 

Conservation or Agricultural (Table 6-1 and Figure 2-2) and are vacant. The land uses west 

(including the PVT ISWMF) are businesses that would be compatible with the Proposed Action's 

land use. Lualualei Naval Road is not a public thoroughfare and traffic adjacent to the Project 

Site is generally limited to military vehicles and haul trucks. No adverse impacts to adjoining 

properties on the north, east, and west were identified.  

 

Potential impacts were noted for one property located in the upper valley, north of but not 

adjacent to the Project Site. MA‘O Organic Farms currently cultivates approximately 23 acres 

within Lualualei Ahupua‘a and intends to expand their farming (Figure 2-5) of traditional and 

non-traditional crops. MA‘O Organic Farms parcel is upwind and upgradient of the Project Site, 

however they expressed concern that the Proposed Action may have an adverse impact on 

their future farming activity. PVT would implement environmental controls at the Project Site 

to mitigate potential impacts to air quality, water resources, and land use characteristics that 

might cause potential impacts to the surrounding activities. As discussed in the Final EIS, the 

Proposed Action would have no short- or long-term, direct or indirect impacts to farming 
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practices in the Lualualei Ahupua‘a. A complete assessment of the potential impacts and 

proposed mitigation is discussed in the Final EIS as follows:  

• Section 2, Proposed Actions and Alternatives, discusses environmental controls that 

would be implemented at the Project Site specific to the Proposed Action.  

• Section 3.4, Water Resources, discusses water quality impacts, including decades of 

groundwater data from existing PVT ISWMF operations.  

• Section 3.5, Air Quality, discusses potential air quality impacts, including the results of 

ten different air quality studies.  

• Section 5.3.2.5, Land Use Characteristics, discusses potential impacts related to future 

land uses.  

• Section 7.1, Cumulative Impacts, discusses the potential for cumulative impacts related 

to other land uses.  

 

The potential adverse impacts on the surrounding community would generally be limited to the 

adjoining residents (current and future) located south, southwest and southeast of the Project 

Site. Based on past operational experience, the applicant was able to anticipate potential 

adverse impacts and incorporate proven mitigative measures into the Proposed Action design, 

construction, and operations phases to avoid or reduce the potential significant adverse 

impacts to less than significant. These measures include, but are not limited to, the following: 

• Cultural and Historic Resources: Implementation of the SHPD-approved Preservation 

Plan at the Project Site to avoid inadvertent impact to a historic property identified on 

the parcel but not in the area to be developed. 

• Scenic Resources: Limit maximum landfill grades to 255 feet amsl and locate the highest 

grades in the northeastern portion of the Project Site. 

• Surrounding Land Uses: Setback from surrounding land uses, including a 750-foot buffer 

zone between the nearest residential area (south of the Project Site) and the active 

disposal area of the Project Site. The buffer zone would include landscaping, an 

AstroTurf-covered stormwater drainage and basin, drainage features, and access roads.  

• Stormwater: Design and installation of a stormwater management system, and 

compliance with its SWMP conditions. 

• Groundwater: Design and installation of a multilayer-impermeable liner and leachate 

management system that that would avoid potential impacts to groundwater. Note C&D 

disposal sites are not required to have an engineered liner system. 

• Air Quality: Implementation of dust control BMPs to minimize the generation and 

dispersal of fugitive dust to lessen impacts to air quality. 

 

The Proposed Action would continue to have beneficial socioeconomic impacts on the 

surrounding community and the Wai‘anae Region. The Proposed Action would provide 

continued employment in the Wai‘anae community with on-the-job skills training; financial and 
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volunteer support for community organizations and activities; and college scholarship funds for 

Wai‘anae Region high school graduates. The Proposed Action would also provide opportunities 

for community groups and students to tour the Project Site to learn about C&D debris 

management and technology.  

 

6.4 THE PROPOSED ACTION WOULD NOT UNREASONABLY BURDEN PUBLIC 

AGENCIES  

The Proposed Action would maintain current operation and management practices at the 

Project Site. This would not induce population growth in the region or directly burden public 

infrastructure and services (Final EIS Section 4, Public Infrastructure and Services). The potential 

anticipated impact to public agencies is summarized as follows: 

 

6.4.1 Transportation 

After relocation, truck and employee traffic would shift from the PVT ISWMF to the Proposed 

Site on the opposite side of Lualualei Naval Road. The Lualualei Naval Access Road is not a 

public thoroughfare and the traffic is generally limited to military and truck traffic, therefore 

there would be minimal impact on the general public. All C&D customers are subject to PVT 

prequalification procedures and PVT’s SWMP operations policies to minimize traffic impacts to 

the community. PVT encourages community members to call its office to report violations. 

 

Traffic to the Project Site would include up to 300 haul trucks per day and 80 employees, 

including incoming materials, such as C&D debris, and outgoing materials, such as recyclables 

and feedstock. The average daily traffic volume on Lualualei Naval Road is approximately 9,000 

vehicles per day. Therefore, PVT-bound haul trucks make up, at most, approximately 3% of the 

total daily vehicles on Lualualei Naval Road. See Section 4.6, Streets and Transportation, for 

more information. 

 

During recovery from a natural disaster, CCH relies on PVT to manage disaster debris. An 

indirect benefit of this service is the roads to Wai‘anae would be cleared of debris before the 

rest of O‘ahu.  

 

6.4.2 Solid Waste 

The Proposed Action would continue to provide the existing beneficial impacts of PVT’s 

operations. Currently, the entire island of O‘ahu depends on PVT ISWMF to manage C&D 

debris. Continued recycling and additional C&D landfill capacity is needed to reduce illegal 

dumping in rural areas, support the construction industry, and handle disaster debris. O‘ahu’s 

H-POWER WTE facility and Waimanalo Gulch Sanitary Landfill (WGSL) manage only MSW 

disposal, therefore the Proposed Action would have no impact on these facilities or operations. 
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6.4.3 Wastewater 

The Proposed Action would have no impact on public wastewater management services. PVT’s 

sanitary wastewater would be discharged into two separate on-site septic tanks. The individual 

wastewater systems (IWS) would be designed to meet Chapter 11-62, HAR and PVT would 

obtain necessary permits for the systems. See Section 4.1, Wastewater, for more information. 

 

6.4.4 Drainage 

The Proposed Action would divert stormwater runoff away from on-site operations and the 

neighboring properties, into earthen drainage channels located around the perimeter of the 

Project Site. The channels would convey the stormwater into stormwater basins located in the 

southern portion of the Project Site (Figures 3-1). In addition to stormwater basins, the 

Proposed Action would be designed with significant, natural stormwater features that will allow 

percolation and minimize erosion. The stormwater management system is designed for the 24-

hour, 25-year rain event and meet the same NPDES permit conditions as the current PVT 

ISWMF site. The existing NPDES permit and monitoring program would be modified to include 

the Project Site. No new discharge points are proposed. See Section 4.3, Drainage, and Section 

4.4, Flooding, for more information.  

 

6.4.5 Water  

Non-potable water would be withdrawn from two existing wells and two proposed wells on the 

Project Site (Figure 4-1). The use of non-potable water and drought tolerant landscaping at the 

Project Site would minimize the need for BWS water.  

 

Potable water would be generated on site from non-potable water using reverse osmosis or 

provided by the BWS municipal system. The PVT potable water use would not increase with the 

relocation of operations. See Section 4.2, Water, for more information.  

 

6.4.6 Power and Communication 

Under the Proposed Action, the demand for power and telecommunications would shift from 

the PVT ISWMF to the Project Site. HECO and Hawaiian Telcom infrastructure would be 

provided at the Project Site via existing infrastructure on Lualualei Naval Road. Service lines 

onsite would be underground. No short- or long-term, direct or indirect adverse impact to 

HECO service or Hawaiian Telcom infrastructure is anticipated.  

 

In the long-term, the PVT ISWMF aims to meet 100% of its power needs through renewable 

energy sources on-site. The renewable energy sources would reduce PVT’s reliance on HECO 

and diesel generators. Renewable energy installations would meet applicable State and CCH 
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regulations and PVT would obtain additional permits, as necessary. See Section 3.5.3, 

Renewable Energy, for more information.  

 

6.4.7 Emergency Services 

The Proposed Action would not induce population growth or increase health risks in the 

community that would result in an increased burden to police, fire, medical, and emergency 

response services. The Proposed Action will meet the applicable access road and water supply 

requirements of the Honolulu Fire Department (HFD) and applicable National Fire Protection 

Association regulations. PVT would continue to coordinate with HFD with respect to fire 

protection. Historically, the HFD has been prepared to respond to fires affecting the surface 

structures, while PVT responds to subsurface landfill fires. PVT would continue to rely on soil 

and CO2 injection for subsurface fires at the Project Site. No BWS-supplied water would be 

required, and no additional burden would be placed on existing emergency services.  

 

Under the Proposed Action, PVT would also continue to have a critical public safety role during 

post-disaster recovery. The first step in recovery is debris removal and management. Clearing 

roads and providing access to PVT operations, hospitals, utility plants and other critical facilities 

would be a priority in post-disaster recovery. The communities along the critical routes 

(including the route to PVT) and emergency response agencies would benefit from the cleared 

roadways for mobility and restoration of community services.  

 

The CCH Disaster Debris Management Plan (2001) and the Makani Pahili 2019 Honolulu Debris 

Management Workshop evaluated PVT’s role in managing C&D disaster debris during a disaster 

planning scenario. Under this scenario, the workshop attendees determined PVT would receive 

the debris, bury it, and recover it later for recycling. With the two proposed MRD units, PVT 

would be able to process the debris efficiently and continue to generate feedstock for 

renewable energy production while maximizing the amount of debris that is ultimately diverted 

from the landfill.  

 

 PVT was also designated as a favorable staging area for general relief efforts (e.g., storage for 

food, equipment, tents and other supplies) given its capacity to generate water and renewable 

energy onsite. Therefore, the Proposed Action would provide a long-term benefit to emergency 

services and public health during disaster recovery. 

 

6.4.8 Community Facilities 

There would be no impact on educational, or recreational facilities and services. See Figure 6-3 

for the map of facilities identified in the surrounding community.  
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6.5 THERE ARE UNUSUAL CONDITIONS, TRENDS, AND NEEDS SINCE DISTRICT 

BOUNDARIES WERE ESTABLISHED  

Subsequent to the State land district designation, the Project Site was determined to be not 

suitable for agricultural use or any other permissible uses of agricultural land. This is considered 

an “unusual condition” associated with the Project Site.  

 

Historically, the existing PVT ISWMF property and the Project Site were one parcel. In 1931, the 

Navy, with the permission of the landowner, bisected the property into two pieces; both 

properties retained access rights via the Lualualei Naval Road. In 1977, the CCH conducted an 

extensive CCH Disaster Debris Management Plan (2001) and the Makani Pahili 2019 The 

Inventory refers to and assesses the two properties collectively as one candidate site, “Nānākuli 

Landfill Site.” Based on nineteen criteria, the Nānākuli Site was ranked the highest of the 

Leeward sites for the Proposed Action. “Nānākuli Site A,” the “old quarry,” became the 

Nānākuli Landfill and is the current PVT operations area. “Nānākuli Site B” (the Project Site) was 

identified as the next phase of landfill development. PVT has consistently reminded the public 

and agencies of this intent whenever alternative uses of the Project Site were proposed. 

 

The 2019 Integrated Solid Waste Management Plan Update (Jacobs 2019) states that landfilling 

of C&D materials is currently handled in the private sector and this is not expected to change in 

the next 10 years. The private ownership and operation of PVT provides a critical public service 

at no cost to government or taxpayers. Revenues in the form of GET and property tax are paid 

to the government. PVT assumes the land acquisition, design, development, permitting, 

operating, and landfill closure costs. The proposed Project Site would provide maximum 

operational efficiency of the Proposed Action because it is the only proposed relocation site 

currently owned by PVT and is adjacent to the existing PVT ISWMF undergoing closure 

activities. 

 

In addition to C&D debris management, CCH relies on PVT to provide temporary storage for 

proper recycling or processing for disposal of debris that might result from a hurricane, 

tsunami, or other natural disaster. The Project Site was selected because of its size and close 

proximity to both WGSL and the existing PVT ISWMF. Should such a disaster occur, PVT would 

continue to provide this service under the Proposed Action. 

 

Additionally, PVT’s sustainability practices support state and CCH goals for reducing our reliance 

on fossil fuels for energy production. These goals were developed after the State land use 

designation. PVT would continue investing in energy conservation and technology to generate 

renewable energy from the ISWMF operations.  
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6.6 THE PROJECT SITE IS UNSUITED FOR THE PERMISSIBLE USES 

The Project Site is considered an “unusual condition” because it is generally not suited for the 

permissible uses on State Agricultural Land due to nonproductive soils, the climate (i.e., high 

temperatures and low rainfall), the poor quality of the groundwater, the lack of access to other 

water resources and the sloped topography (Section 2, Site Description). The Proposed Action is 

a permissible conditional use at the Project Site (AG-2), in accordance with the LUO §21-2.90-2. 

Table 6-4 summarizes the permissible land uses and Project Site’s suitability for the land use 

(HRS §205-2). 

 

Table 6-4: Suitability of Project Site for Permissible Uses in the Agricultural District 

Permissible Uses in Agricultural Districts 

(HRS § 205-2) 

Project Site Suitability 

(1) Activities or uses as characterized by 

the cultivation of crops, crops for 

bioenergy, orchards, forage, and forestry; 

Not suitable for crop production, forage or forestry. 

Agricultural use would require a substantial investment in 

water supply infrastructure that would be cost prohibitive 

for most farmers especially when there are lands more 

suitable. 

(2) Farming activities or uses related to 

animal husbandry and game and fish 

propagation; 

Not suitable for crop production or grazing. 

(3) Aquaculture, which means the 

production of aquatic plant and animal 

life within ponds and other bodies of 

water; 

Not suitable for aquaculture because the site is inland and 

water (marine or potable) is not readily accessible. 

(4) Wind-generated energy production 

for public, private, and commercial use; 

Not suitable. A siting preference for wind turbines is the top 

of hills because wind speed increases with altitude and the 

turbine would not be blocked by other landforms (US Energy 

Information Administration 2019). Wind turbines would have 

significant adverse impacts on scenic resources and views to 

significant landforms. Wind turbines are also a hazard for 

birds. The Hawai‘i-protected Short-eared Owl and migratory 

bird species have been observed in Lualualei Valley.  

(5) Biofuel production for public, private, 

and commercial use; 

Not suitable for the cultivation of bioenergy crops. 

(6) Solar energy facilities, subject to 

specific conditions; 

Potentially suitable. The Proposed Action includes PV arrays 

for onsite energy use, but solar energy is not the primary 

land use.  

PVT previously explored the option of leasing land to solar 

energy providers; however, after further investigation, it 

was determined that “low” levels of solar radiation across 

the majority of the Project Site would not support solar 
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Permissible Uses in Agricultural Districts 

(HRS § 205-2) 

Project Site Suitability 

energy production at a commercial scale (Figure 6-4). The 

amount of land suitable for solar energy production is also 

limited by the proximity of Pu‘u Heleakalā ridge causing 

shade from the sun over a significant portion of the day.  

As an alternative, the Proposed Action includes a 7-acre PV 

power system and individual panels in the lower and upper 

parking area to offset daily power requirements of PVT 

ISWMF operations. 

(7) Bona fide agricultural services and 

uses that support the agricultural 

activities of the owner of the property 

and accessory to any of the above 

activities, regardless of whether 

conducted on the same premises as the 

agricultural activities to which they are 

accessory, including 1) farm dwellings, 2) 

employee housing, 3) farm buildings, 

mills, 4) mills, 5) storage facilities, 6) 

processing facilities, PV, biogas, and 

other small-scale renewable energy 

systems producing energy solely for use 

in the agricultural activities of the fee or 

leasehold owner of the property, 

agricultural-energy facilities, vehicle and 

equipment storage areas, and plantation 

community subdivisions; 

Not suitable. The Project Site is not suitable for agricultural 

production (See Permissible Uses 1 and 2). The Landowner is 

not engaged in agricultural activities at the Project Site or 

other locations and would not propose agricultural support 

facilities. The Proposed Action includes PV and small-scale 

renewable energy systems for use onsite, but these are not 

the primary land uses and do not support agricultural 

activities. 

(8) Wind machines and wind farms; Not suitable. Commercial scale wind turbines would have a 

significant adverse impact on scenic resources and views to 

significant landforms (see Permissible Use [4]).  

(9) Small-scale meteorological, air 

quality, noise, and other scientific and 

environmental data collection and 

monitoring facilities occupying less than 

one-half acre of land provided that these 

facilities shall not be used as or equipped 

for use as living quarters or dwellings; 

Potentially suitable. The Project Site is suitable for minor 

data collection on less than 0.5 acres. The Proposed Action 

would not preclude the use of 0.5 acre for scientific 

monitoring.  

PVT will be installing small-scale scientific and environmental 

data collection and monitoring equipment on the Project 

Site. The water quality and meteorological data will be 

compiled and submitted to HDOH where required by permit 

conditions. No living quarters are proposed. 

(10) Agricultural parks; Not suitable for crop production or grazing. 
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Permissible Uses in Agricultural Districts 

(HRS § 205-2) 

Project Site Suitability 

(11) Agricultural tourism conducted on a 

working farm, or a farming operation for 

the enjoyment, education, or 

involvement of visitors; 

Not suitable for crop production or grazing. 

(12) Agricultural tourism activities, 

subject to specific conditions; 

Not suitable. The Project Site is not suitable for agricultural 

production; therefore, it would not be conducive to 

agricultural tourism. 

(13) Open area recreational facilities; Potentially suitable; however, access from Lualualei Naval 

Road is subject to U.S. Navy approval and recreational uses 

(i.e., golf course) historically have been denied access. In 

addition, recreational use is not an economically viable use 

of the land from the Landowner perspective. The use of the 

Project Site as a C&D ISWMF would not preclude future use 

as a recreational facility when the site reached capacity and 

is closed. 

(14) Geothermal resources exploration 

and geothermal resources development; 

and 

Not suitable. The Wai‘anae Caldera is in the vicinity of the 

Project Site and Lualualei has been identified as an area with 

geothermal development viability; however, the areas of 

interest are deeper in the valley on military land (Nicole 

Lautze et al. 2017).  

(15) Agricultural-based commercial 

operations registered in Hawai‘i. 

Not suitable for crop production or grazing. 

Source: Environmental Impact Statement, PVT ISWMF Relocation 

 

The Project Site is generally unsuitable for agricultural activities. It is potentially suitable for 

Permissible Uses (6) solar energy facilities, (9) small-scale meteorological, air quality, noise, and 

other scientific and environmental data collection and (13) open area recreational facilities. The 

Proposed Action would not preclude the use of the site for these purposes. 

 

PVT designed the Proposed Action to preserve the open space character of the Project Site 

through landscaping, buffers, and berms. In the long term, when the facility is closed, heavy 

equipment and accessory structures would be removed, and the Project Site would appear as a 

low hill covered in natural vegetation. Closed landfills can be used for some open recreation. 
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Figure 6-1:  City and County of Honolulu Zoning Map 

 
Source: Environmental Impact Statement, PVT ISWMF Relocation 
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Figure 6-2:  Fire Protection Site Development Plan  

 
Source: Environmental Impact Statement, PVT ISWMF Relocation  
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Figure 6-3:  Community Facilities  

 
Source: Environmental Impact Statement, PVT ISWMF Relocation  
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Figure 6-4: Solar Radiation Map 

 
Source: Solar Radiation of Hawai‘i, University of Hawai‘i at Mānoa   



PVT ISWMF RELOCATION PROJECT   SPECIAL USE PERMIT 

 

WRITTEN STATEMENT   7-1 

7 CONSISTENCY WITH STATE AND COUNTY PLANS 

7.1 HAWAI‘I STATE PLAN  

The Hawai‘i State Plan is a broad policy document that guides all activities, programs, and 

decisions made by local and State agencies. The purpose of the plan is to: (1) improve the 

planning process; (2) increase the effectiveness of government and private actions; (3) improve 

coordination among agencies and levels of government; (4) provide for the wise use of Hawaii’s  

resources; and (5) guide the future development of the state. Part I of the Plan references 

Overall Theme, Goals, Objectives, and Policies. Table 7-1 outlines the Proposed Action’s 

consistency with those objectives. 

 

Table 7-1: Consistency with Hawai‘i State Plan 

PART I. OVERALL THEME, GOALS, OBJECTIVES AND POLICIES 

HRS Ch. 226 

 

Is Proposed Action 

Consistent? 

Yes No N/A 

HRS § 226-4: State Goals 

In order to guarantee, for the present and future generations, those elements of 

choice and mobility that ensure that individuals and groups may approach their 

desired levels of self-reliance and self-determination, it shall be the goal of the State 

to achieve:  

(1) A strong, viable economy characterized by stability, diversity and growth that 

enables fulfillment of the needs and expectations of Hawaii’s  present and future 

generations.  

(2) A desired physical environment, characterized by beauty, cleanliness, quiet, 

stable natural systems, and uniqueness, that enhances the mental and physical 

well-being of the people. 

(3) Physical, social and economic well-being, for individuals and families in 

Hawai‘i, that nourishes a sense of community responsibility, of caring and of 

participation in community life. 

X   

Discussion: The Proposed Action would support these three goals by  

(1) providing current and future employment opportunities to O‘ahu residents and revenues to the State 

and CCH;  

(2) providing a critical public health service that discourages illegal dumping and provides responsible 

debris management to maintain natural resources;  

(3) continuing to engage the community in a meaningful way; and 

(4) continuing to invest in sustainable practices that support community goals for maximizing recycling and 

reuse of waste and investing in renewable energy solutions. 

HRS § 226-5: Objectives and Policies for Population 
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PART I. OVERALL THEME, GOALS, OBJECTIVES AND POLICIES 

HRS Ch. 226 

 

Is Proposed Action 

Consistent? 

Yes No N/A 

(a) Objective: It shall be the objective in planning for the State’s population to guide 

population growth to be consistent with the achievement of physical, economic and 

social objectives contained in this chapter. 

X   

(b) Policies: 

(1) Manage population growth statewide in a manner that provides increased 

opportunities for Hawaii’s  people to pursue their physical, social and economic 

aspirations while recognizing the unique needs of each county. 

  X 

(2) Encourage an increase in economic activities and employment opportunities on 

the neighbor islands consistent with community needs and desires. 
  X 

(3) Promote increased opportunities for Hawaii's people to pursue their socio-

economic aspirations throughout the islands. X   

(4) Encourage research activities and public awareness programs to foster an 

understanding of Hawaii's limited capacity to accommodate population needs and 

to address concerns resulting from an increase in Hawaii's population. 

X  
 

 

(5) Encourage federal actions and coordination among major governmental agencies 

to promote a more balanced distribution of immigrants among the states, provided 

that such actions do not prevent the reunion of immediate family members. 

  X 

(6) Pursue an increase in federal assistance for states with a greater proportion of 

foreign immigrants relative to their state’s population. 
  X 

(7) Plan the development and availability of land and water resources in a 

coordinated manner so as to provide for the desired levels of growth in each 

geographic area. 
  X 

Discussion: The Proposed Action would not induce or directly affect the population but would provide jobs 

and job training on O‘ahu. PVT would continue to encourage public and agency tours of its facilities to 

educate the public on the need for sustainable C&D debris recovery and reuse practices to reduce the land 

required for landfills and to introduce the renewable energy technologies employed onsite.  

HRS § 226-6: Objectives and Policies for the Economy in General 

(a) Objectives: Planning for the State’s economy in general shall be directed toward 

achievement of the following objectives:  

(1) Increased and diversified employment opportunities to achieve full 

employment, increased income and job choice, and improved living standards for 

Hawaii’s  people, while at the same time stimulating the development and 

expansion of economic activities capitalizing on defense, dual-use, and science and 

technology assets, particularly on the neighbor islands where employment 

opportunities may be limited. 

(2) A steadily growing and diversified economic base that is not overly dependent 

on a few industries and includes the development and expansion of industries on 

the neighbor islands. 

X 

 
  

(b) Policies: 
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PART I. OVERALL THEME, GOALS, OBJECTIVES AND POLICIES 

HRS Ch. 226 

 

Is Proposed Action 

Consistent? 

Yes No N/A 

(1) Promote and encourage entrepreneurship within Hawai‘i by residents and 

nonresidents of the State.   X 

(2) Expand Hawaii’s  national and international marketing, communication, and 

organizational ties, to increase the State’s capacity to adjust to and capitalize upon 

economic changes and opportunities occurring outside the State. 

  X 

(3) Promote Hawai‘i as an attractive market for environmentally and socially sound 

investment activities that benefit Hawaii’s  people. 
  X 

(4) Transform and maintain Hawai‘i as a place that welcomes and facilitates 

innovative activity that may lead to commercial opportunities. 
  X 

(5) Promote innovative activity that may pose initial risks, but ultimately contribute 

to the economy of Hawai‘i. 
  X 

(6) Seek broader outlets for new or expanded Hawai‘i business investments.   X 

(7) Expand existing markets and penetrate new markets for Hawaii’s  products and 

services. 
X   

(8) Assure that the basic economic needs of Hawaii’s  people are maintained in the 

event of disruptions in overseas transportation. 
  X 

(9) Strive to achieve a level of construction activity responsive to, and consistent 

with, state growth objectives.   X 

(10) Encourage the formation of cooperatives and other favorable marketing 

arrangements at the local or regional level to assist Hawaii’s  small-scale producers, 

manufacturers, and distributors. 

  X 

(11) Encourage labor-intensive activities that are economically satisfying, and which 

offer opportunities for upward mobility. 
X   

(12) Encourage innovative activities that may not be labor-intensive but may 

otherwise contribute to the economy of Hawai‘i. 
X   

(13) Foster greater cooperation and coordination between the government and 

private sectors in developing Hawaii’s  employment and economic growth 

opportunities.  
X   

(14) Stimulate the development and expansion of economic activities which will 

benefit areas with substantial or expected employment problems. 
X   

(15) Maintain acceptable working conditions and standards for Hawaii’s  workers. X   

(16) Provide equal employment opportunities for all segments of Hawaii’s  

population through affirmative action and nondiscrimination measures. X   

(17) Stimulate the development and expansion of economic activities capitalizing on 

defense, dual-use, and science and technology assets, particularly on the neighbor 

islands where employment opportunities may be limited. 

  X 

(18) Encourage businesses that have favorable financial multiplier effects within 

Hawaii’s  economy, particularly with respect to emerging industries in science and 

technology. 

X   
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PART I. OVERALL THEME, GOALS, OBJECTIVES AND POLICIES 

HRS Ch. 226 

 

Is Proposed Action 

Consistent? 

Yes No N/A 

(19) Promote and protect intangible resources in Hawai‘i, such as scenic beauty and 

the aloha spirit, which are vital to a healthy economy. 
X   

(20) Increase effective communication between the educational community and the 

private sector to develop relevant curricula and training programs to meet future 

employment needs in general, and requirements of new, potential growth industries 

in particular. 

X   

(21) Foster a business climate in Hawai‘i - including attitudes, tax and regulatory 

policies, and financial and technical assistance programs--that is conducive to the 

expansion of existing enterprises and the creation and attraction of new business and 

industry. 

  X 

Discussion: PVT would continue to invest in the latest technology and innovation for diverting debris from 

the landfill. Sorting debris for recycling is labor intensive. PVT would continue to employ residents of the 

Wai‘anae Region, an area that has a high unemployment rate. PVT abides by affirmative action and 

nondiscriminatory hiring regulations. The pay scale is comparable to the rest of O‘ahu in similar economic 

sectors. On the job training that is aimed at all literacy levels would continue to be provided. Health and 

safety, and emergency response training is provided to all employees. Working conditions are good with 

an emphasis on health and safety. 

PVT provides a critical public service that has a financial multiplier effect on the economy and supports the 

construction industry. For every job retained, 1.38 additional jobs in the island economy would be 

supported and for every $1 earned directly by PVT staff, others in the economy earn an additional $1.02 

(DBEDT 2016). 

PVT's recycling operations not only divert C&D debris from the landfill but create economically-viable 

products for reuse on O‘ahu. With the Proposed Action, PVT would continue to generate aggregate for use 

by the construction industry and feedstock for use by renewable energy providers. Feedstock generated 

from C&D debris is a sustainable, renewable, and local source of energy. The Proposed Action would also 

generate renewable energy to power PVT’s facilities.  

The Proposed Action would not have significant impacts on scenic resources (Final EIS Section 5.4, Scenic 

Resources).  

PVT would continue to offer educational tours of the ISWMF, promoting awareness of sustainable waste 

management technologies. In addition, PVT would continue to support education opportunities through its 

scholarship program and participation in community activities that promote environmental sustainability. 

HRS § 226-7: Objectives and Policies for the Economy–Agriculture 

(a) Objectives: Planning for the State’s economy with regard to agriculture shall be 

directed towards achievement of the following objectives:  

(1) Viability of Hawaii’s  sugar and pineapple industries. 

(2) Growth and development of diversified agriculture throughout the State. 

(3) An agriculture industry that continues to constitute a dynamic and essential 

component of Hawaii’s  strategic, economic, and social well-being. 

  X 

(b) Policies: 
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PART I. OVERALL THEME, GOALS, OBJECTIVES AND POLICIES 

HRS Ch. 226 

 

Is Proposed Action 

Consistent? 

Yes No N/A 

(1) Establish a clear direction for Hawaii’s  agriculture through stakeholder 

commitment and advocacy. 
  X 

(2) Encourage agriculture by making best use of natural resources.   X 

(3) Provide the governor and the legislature with information and options needed for 

prudent decision making for the development of agriculture. 
  X 

(4) Establish strong relationships between the agricultural and visitor industries for 

mutual marketing benefits. 
  X 

(5) Foster increased public awareness and understanding of the contributions and 

benefits of agriculture as a major sector of Hawaii’s  economy. 
  X 

(6) Seek the enactment and retention of federal and state legislation that benefits 

Hawaii’s  agricultural industries. 
  X 

(7) Strengthen diversified agriculture by developing an effective promotion, 

marketing, and distribution system between Hawaii’s  food producers and consumers 

in the State, nation, and world. 

  X 

(8) Support research and development activities that strengthen economic 

productivity in agriculture, stimulate greater efficiency, and enhance the 

development of new products and agricultural by-products. 

  X 

(9) Enhance agricultural growth by providing public incentives and encouraging 

private initiatives. 
  X 

(10) Assure the availability of agriculturally suitable lands with adequate water to 

accommodate present and future needs. 
  X 

(11) Increase the attractiveness and opportunities for an agricultural education and 

livelihood. 
  X 

(12) In addition to the State’s priority on food, expand Hawaii’s  agricultural base by 

promoting growth and development of flowers, tropical fruits and plants, livestock, 

feed grains, forestry, food crops, aquaculture, and other potential enterprises. 

  X 

(13) Promote economically competitive activities that increase Hawaii’s  agricultural 

self- sufficiency, including the increased purchase and use of Hawai‘i-grown food and 

food products by residents, businesses, and governmental bodies as defined under 

section 103D-104. 

  X 

(14) Promote and assist in the establishment of sound financial programs for 

diversified agriculture. 
  X 

(15) Institute and support programs and activities to assist the entry of displaced 

agricultural workers into alternative agricultural or other employment. 
  X 

(16) Facilitate the transition of agricultural lands in economically non-feasible 

agricultural production to economically viable agricultural uses. 
  X 

Discussion: The objectives and policies relating to agriculture are not applicable because the Project Site is 

not suitable for agriculture (See Section 2.2, Soil Characterization & Agricultural Productivity above). 

HRS § 226-8: Objectives and Policies for the Economy–Visitor Industry 
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PART I. OVERALL THEME, GOALS, OBJECTIVES AND POLICIES 

HRS Ch. 226 

 

Is Proposed Action 

Consistent? 

Yes No N/A 

(a) Objective: Planning for the State’s economy with regard to the visitor industry 

shall be directed towards the achievement of the objective of a visitor industry that 

constitutes a major component of steady growth for Hawaii’s  economy. 

 

 X 

(b) Policies: 

(1) Support and assist in the promotion of Hawaii’s  visitor attractions and facilities.   X 

(2) Ensure that visitor industry activities are in keeping with the social, economic, and 

physical needs and aspirations of Hawaii’s  people. 
  X 

(3) Improve the quality of existing visitor destination areas by utilizing Hawaii’s  

strengths in science and technology. 
  X 

(4) Encourage cooperation and coordination between the government and private 

sectors in developing and maintaining well-designed, adequately serviced visitor 

industry and related developments which are sensitive to neighboring communities 

and activities. 

  X 

(5) Develop the industry in a manner that will continue to provide new job 

opportunities and steady employment for Hawaii’s  people. 
  X 

(6) Provide opportunities for Hawaii’s  people to obtain job training and education 

that will allow for upward mobility within the visitor industry. 
  X 

(7) Foster a recognition of the contribution of the visitor industry to Hawaii’s  

economy and the need to perpetuate the aloha spirit. 
  X 

(8) Foster an understanding by visitors of the aloha spirit and of the unique and 

sensitive character of Hawaii’s  cultures and values. 
  X 

Discussion: The objectives and policies relating to the visitor industry are not applicable to the Proposed 

Action. 

HRS § 226-9: Objective and Policies for the Economy–Federal Expenditures 

(a) Objective: Planning for the State’s economy with regard to federal expenditures 

shall be directed towards achievement of the objective of a stable federal investment 

base as an integral component of Hawaii’s  economy. 

  

X 

(b) Policies: 

(1) Encourage the sustained flow of federal expenditures in Hawai‘i that generates 

long- term government civilian employment. 
  X 

(2) Promote Hawaii’s  supportive role in national defense, in a manner consistent 

with Hawaii’s  social, environmental, and cultural goals by building upon dual-use and 

defense applications to develop thriving ocean engineering, aerospace research and 

development, and related dual-use technology sectors in Hawaii’s  economy. 

  X 

(3) Promote the development of federally supported activities in Hawai‘i that respect 

state-wide economic concerns, are sensitive to community needs, and minimize 

adverse impacts on Hawaii’s  environment. 

  X 

(4) Increase opportunities for entry and advancement of Hawaii’s  people into federal 

government service. 
  X 
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PART I. OVERALL THEME, GOALS, OBJECTIVES AND POLICIES 

HRS Ch. 226 

 

Is Proposed Action 

Consistent? 

Yes No N/A 

(5) Promote federal use of local commodities, services, and facilities available in 

Hawai‘i. 
  X 

(6) Strengthen federal-state-county communication and coordination in all federal 

activities that affect Hawai‘i. 
  X 

(7) Pursue the return of federally controlled lands in Hawai‘i that are not required for 

either the defense of the nation or for other purposes of national importance, and 

promote the mutually beneficial exchanges of land between federal agencies, the 

State, and the counties. 

  X 

Discussion: The Proposed Action will not require federal expenditures. 

HRS § 226-10: Objectives and Policies for the Economy–Potential Growth and Innovative Activities 

(a) Objective: Planning for the State’s economy with regard to potential growth and 

innovative activities shall be directed towards achievement of the objective of 

development and expansion of potential growth and innovative activities that serve 

to increase and diversify Hawaii’s  economic base. 

X   

(b) Policies: 

(1) Facilitate investment and employment in economic activities that have the 

potential to expand and diversify Hawaii’s economy, including but not limited to 

diversified agriculture, aquaculture, renewable energy development, creative media, 

health care, and science and technology-based sectors. 

X   

(2) Facilitate investment in innovative activity that may pose risks or be less labor-

intensive than other traditional business activity, but if successful, will generate 

revenue in Hawai‘i through the export of services or products or substitution of 

imported services or products. 

  X 

(3) Encourage entrepreneurship in innovative activity by academic researchers and 

instructors who may not have the background, skill, or initial inclination to 

commercially exploit their discoveries or achievements. 

  X 

(4) Recognize that innovative activity is not exclusively dependent upon individuals 

with advanced formal education, but that many self-taught, motivated individuals 

are able, willing, sufficiently knowledgeable, and equipped with the attitude 

necessary to undertake innovative activity. 

  X 

(5) Increase the opportunities for investors in innovative activity and talent engaged 

in innovative activity to personally meet and interact at cultural, art, entertainment, 

culinary, athletic, or visitor-oriented events without a business focus. 

  X 

(6) Expand Hawaii’s  capacity to attract and service international programs and 

activities that generate employment for Hawaii’s  people. 
  X 

(7) Enhance and promote Hawaii’s  role as a center for international relations, trade, 

finance, services, technology, education, culture, and the arts. 
  X 

(8) Accelerate research and development of new energy- related industries based on 

wind, solar, ocean, and underground resources and solid waste. 
X   
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PART I. OVERALL THEME, GOALS, OBJECTIVES AND POLICIES 

HRS Ch. 226 

 

Is Proposed Action 

Consistent? 

Yes No N/A 

(9) Promote Hawaii’s  geographic, environmental, social, and technological 

advantages to attract new economic activities into the State. 
  X 

(10) Provide public incentives and encourage private initiative to attract new 

industries that best support Hawaii’s  social, economic, physical, and environmental 

objectives. 

  X 

(11) Increase research and the development of ocean-related economic activities 

such as mining, food production, and scientific research. 
  X 

(12) Develop, promote, and support research and educational and training programs 

that will enhance Hawaii’s  ability to attract and develop economic activities of 

benefit to Hawai‘i. 

  X 

(13) Foster a broader public recognition and understanding of the potential benefits 

of new, or innovative growth-oriented industry in Hawai‘i. 
X   

(14) Encourage the development and implementation of joint federal and state 

initiatives to attract federal programs and projects that will support Hawaii’s  social, 

economic, physical, and environmental objectives. 

  X 

(15) Increase research and development of businesses and services in the 

telecommunications and information industries. 
  X 

(16) Foster the research and development of non-fossil fuel and energy efficient 

modes of transportation. 
X   

(17) Recognize and promote health care and health care information technology as 

growth industries. 
  X 

Discussion: The Proposed Action would continue to use and support innovative, renewable energy 

technologies that reduce Hawaii’s reliance on fossil fuels. Feedstock generated from C&D debris is a 

sustainable, renewable, and local source of energy. The Proposed Action would generate renewable 

energy to power PVT’s facilities. PVT proposes to install a PV system and a gasification unit or anaerobic 

digestion system. PVT has and will continue to invest in hybrid heavy equipment that consumes less diesel 

fuel. PVT welcomes opportunities to educate the public on the technology used at the PVT ISWMF. 

HRS § 226-10.5: Objectives and Policies for the Economy–Information Industry 

(a) Objective: Planning for the State’s economy with regard to telecommunications 

and information technology shall be directed toward recognizing that broadband and 

wireless communication capability and infrastructure are foundations for an 

innovative economy and positioning Hawai‘i as a leader in broadband and wireless 

communications and applications in the Pacific Region. 

  X 

(b) Policies: 

(1) Promote efforts to attain the highest speeds of electronic and wireless 

communication within Hawai‘i and between Hawai‘i and the world, and make high 

speed communication available to all residents and businesses in Hawai‘i. 

  X 
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(2) Encourage the continued development and expansion of the telecommunications 

infrastructure serving Hawai‘i to accommodate future growth and innovation in 

Hawaii’s  economy. 

  X 

(3) Facilitate the development of new or innovative business and service ventures in 

the information industry which will provide employment opportunities for the 

people of Hawai‘i. 

  X 

(4) Encourage mainland- and foreign-based companies of all sizes, whether 

information technology-focused or not, to allow their principals, employees, or 

contractors to live in and work from Hawai‘i, using technology to communicate with 

their headquarters, offices, or customers located out-of-state. 

  X 

(5) Encourage greater cooperation between the public and private sectors in 

developing and maintaining a well-designed information industry. 
  X 

(6) Ensure that the development of new businesses and services in the industry are in 

keeping with the social, economic, and physical needs and aspirations of Hawaii’s 

people. 

  X 

(7) Provide opportunities for Hawaii’s people to obtain job training and education 

that will allow for upward mobility within the information industry. 
  X 

(8) Foster a recognition of the contribution of the information industry to Hawaii’s 

economy. 
  X 

(9) Assist in the promotion of Hawai‘i as a broker, creator, and processor of 

information in the Pacific. 
  X 

Discussion: The Proposed Action is not related to the information industry; therefore, this objective and 

these policies are not applicable. 

HRS § 226-11: Objectives and Policies for the Physical Environment–Land-Based, Shoreline, and Marine 

Resources 

(a) Objectives: Planning for the State’s physical environment with regard to land-

based, shoreline, and marine resources shall be directed towards achievement of the 

following objectives: 

(1) Prudent use of Hawaii’s  land-based, shoreline, and marine resources. 

(2) Effective protection of Hawaii’s  unique and fragile environmental resources. 

X 

 
  

(b) Policies: 

(1) Exercise an overall conservation ethic in the use of Hawaii’s  natural resources. X   

(2) Ensure compatibility between land-based and water-based activities and natural 

resources and ecological systems. 
X   

(3) Take into account the physical attributes of areas when planning and designing 

activities and facilities. 
X   

(4) Manage natural resources and environs to encourage their beneficial and 

multiple use without generating costly or irreparable environmental damage. 
X   
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(5) Consider multiple uses in watershed areas, provided such uses do not 

detrimentally affect water quality and recharge functions. 
  X 

(6) Encourage the protection of rare or endangered plant and animal species and 

habitats native to Hawai‘i. 
X   

(7) Provide public incentives that encourage private actions to protect significant 

natural resources from degradation or unnecessary depletion. 
  X 

(8) Pursue compatible relationships among activities, facilities, and natural resources. X   

(9) Promote increased accessibility and prudent use of inland and shoreline areas for 

public recreational, educational, and scientific purposes. 
X   

Discussion: The Project Site is located approximately 2,000 feet inland of the shoreline and would have no 

impact on marine or shoreline resources. Natural resources will be protected through adherence to state 

water quality standards and permit requirements. The Proposed Action would have no impact on unique 

or fragile environmental resources. No rare or endangered plant, animal species, or habitats were present 

at the Project Site (Final EIS Section 3.7, Biological Resources). 

The physical attributes of the Project Site were accommodated in the site design and development plan. 

Hawaii’s conservation ethic is supported by PVT’s ability to divert 80% of the C&D debris from the landfill 

through recycling and reuse and its investment in renewable energy technology. PVT would continue to 

rely on non-potable water to the extent practical to reduce the use of potable water. Landscaping would 

be drought tolerant. The proposed land use is compatible with the existing built environment and ecology 

of the area.  

HRS § 226-12: Objective and Policies for the Physical Environment–Scenic, Natural Beauty, and Historic 

Resources 

(a) Objective: Planning for the State’s physical environment shall be directed towards 

achievement of the objective of enhancement of Hawaii’s  scenic assets, natural 

beauty, and multi-cultural/historical resources. 

X   

(b) Policies: 

(1) Promote the preservation and restoration of significant natural and historic 

resources. 
X   

(2) Provide incentives to maintain and enhance historic, cultural, and scenic 

amenities. 
  X 

(3) Promote the preservation of views and vistas to enhance the visual and aesthetic 

enjoyment of mountains, ocean, scenic landscapes, and other natural features. 
X   

(4) Protect those special areas, structures, and elements that are an integral and 

functional part of Hawaii’s  ethnic and cultural heritage. 
X   

(5) Encourage the design of developments and activities that complement the 

natural beauty of the islands. 
X   

Discussion: The Proposed Action would not be visible from most of the public areas in the community due 

to intervening built environment and topography (Final EIS Section 5.4, Scenic Resources). The Proposed 

Action will be visible from a few public places in the community and the potential impacts will be mitigated 
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by the site development design, berms, buffers, trees, and topography. There would be few observers and 

the impact on the visual character of the community is considered less than significant. Ultimately, upon 

landfill closure the Project Site would appear as a hill covered by buffelgrass and dwarfed by Pu‘u 

Heleakalā.  

Three historic properties were identified on the Project Site but would be outside the site development 

area. SHPD-approved Preservation Plan would be implemented to provide long-term protection for one of 

the three historic properties identified onsite (Final EIS Section 5, Historic, Socioeconomic, and Scenic 

Resources). A determination of “no historic properties affected” by the Proposed Action is recommended 

by CSH, as per HAR § 13-13-284-7 (CSH 2018). 

No traditional cultural practices or properties were identified at the Project Site. The Project Description 

includes provisions for responding to an inadvertent discovery of bones or historic artifacts during site 

development.   
HRS § 226-13: Objectives and Policies for the Physical Environment–Land, Air, and Water Quality 

(a) Objectives: Planning for the State’s physical environment with regard to land, air, 

and water quality shall be directed towards achievement of the following objectives: 

(1) Maintenance and pursuit of improved quality in Hawaii’s  land, air, and water 

resources. 

(2) Greater public awareness and appreciation of Hawaii’s  environmental resources. 

X 

 
  

(b) Policies: 

(1) Foster educational activities that promote a better understanding of Hawaii’s  

limited environmental resources. 
X   

(2) Promote the proper management of Hawaii’s  land and water resources.   X 

(3) Promote effective measures to achieve desired quality in Hawaii’s  surface, 

ground, and coastal waters. 
X   

(4) Encourage actions to maintain or improve aural and air quality levels to enhance 

the health and well-being of Hawaii’s  people. 
X   

(5) Reduce the threat to life and property from erosion, flooding, tsunamis, 

hurricanes, earthquakes, volcanic eruptions, and other natural or man-induced 

hazards and disasters. 

X   

(6) Encourage design and construction practices that enhance the physical qualities 

of Hawaii’s  communities. 
X   

(7) Encourage urban developments in close proximity to existing services and 

facilities.  
  X 

(8) Foster recognition of the importance and value of the land, air, and water 

resources to Hawaii’s  people, their cultures and visitors. 
X   

Discussion: The Proposed Action would meet applicable regulations related to: 1) surface, ground, and 

coastal waters; and 2) air quality (Final EIS Section 3, Natural Environment). PVT has considered natural 

and man-induced hazards in the siting, design, and future operation of the Proposed Action, including 

slope instability, flooding, tsunamis, hurricanes, and seismic events. In the event of natural or man-induced 
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disaster, the PVT ISWMF emergency management plan would be implemented to minimize the threat to 

life and property. 

The Proposed Action would be constructed in accordance with applicable regulations and permits using 

standard construction best management practices to avoid or minimize environmental impacts. 

Additionally, adequate services and utilities are available on or in the vicinity of the Project Site, as 

described in the Final EIS Section 4, Public Infrastructure and Services.  

HRS § 226-14: Objective and Policies for Facility Systems–In General 

(a) Objective: Planning for the State’s facility systems in general shall be directed 

towards achievement of the objective of water, transportation, waste disposal, and 

energy and telecommunication systems that support statewide social, economic, and 

physical objectives. 

X   

(b) Policies: 

(1) Accommodate the needs of Hawaii’s  people through coordination of facility 

systems and capital improvement priorities in consonance with state and county 

plans. 

X   

(2) Encourage flexibility in the design and development of facility systems to promote 

prudent use of resources and accommodate changing public demands and priorities. 
X   

(3) Ensure that required facility systems can be supported within resource capacities 

and at reasonable cost to the user. 
X   

(4) Pursue alternative methods of financing programs and projects and cost-saving 

techniques in the planning, construction, and maintenance of facility systems. 
  X 

Discussion: While the Proposed Action does not involve planning for the State’s facility systems, PVT is a 

critical part of the CCH’s Integrated Solid Waste Management Plan. PVT provides C&D debris management 

services at no cost to the CCH or taxpayers.  

HRS § 226-15: Objectives and Policies for Facility Systems–Solid and Liquid Wastes 

(a) Objectives: Planning for the State’s facility systems with regard to solid and liquid wastes shall be 

directed towards the achievement of the following objectives: 

(1) Maintenance of basic public health and sanitation standards relating to 

treatment and disposal of solid and liquid wastes. 
X   

(2) Provision of adequate sewerage facilities for physical and economic activities 

that alleviate problems in housing, employment, mobility, and other areas. 
  X 

(b) Policies: 

(1) Encourage the adequate development of sewerage facilities that complement 

planned growth. 
  X 

(2) Promote re-use and recycling to reduce solid and liquid wastes and employ a 

conservation ethic. 
X   

(3) Promote research to develop more efficient and economical treatment and 

disposal of solid and liquid wastes. 
  X 
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Discussion: PVT is the State’s largest recycler by weight. The current PVT ISWMF operation recycles or 

reuses approximately 80 percent of incoming C&D debris. PVT's recycling operations not only divert C&D 

debris from the landfill but create economically viable products for reuse on O‘ahu. PVT ISWMF is the only 

facility on O‘ahu permitted to solidify liquid waste. The Proposed Action would allow PVT to continue its 

recycling operation and provide an environmentally secure site for the disposal of non-hazardous, non-

recyclable C&D waste.  

HRS § 226-16: Objective and Policies for Facility Systems–Water 

(a) Objective: Planning for the State’s facility systems with regard to water shall be 

directed towards achievement of the objective of the provision of water to 

adequately accommodate domestic, agricultural, commercial, industrial, 

recreational, and other needs within resource capacities. 

X  

 

(b) Policies: 

(1) Coordinate development of land use activities with existing and potential water 

supply. 
X   

(2) Support research and development of alternative methods to meet future water 

requirements well in advance of anticipated needs. 
  X 

(3) Reclaim and encourage the productive use of runoff water and wastewater 

discharges. 
X   

(4) Assist in improving the quality, efficiency, service, and storage capabilities of 

water systems for domestic and agricultural use. 
  X 

(5) Support water supply services to areas experiencing critical water problems.   X 

(6) Promote water conservation programs and practices in government, private 

industry, and the general public to help ensure adequate water to meet long-term 

needs. 

X   

Discussion: The Proposed Action would rely on non-potable water to the extent practical to reduce 

reliance on potable water. Stormwater would be allowed to infiltrate the soils or be used for irrigation. 

Landscaping would be limited to drought tolerant plants.  

HRS § 226-17: Objectives and Policies for Facility Systems–Transportation 

(a) Objectives: Planning for the State’s facility systems with regard to energy shall be 

directed toward the achievement of the following objectives: 

(1) An integrated multi-modal transportation system that services statewide needs 

and promotes the efficient, economical, safe, and convenient movement of people 

and goods. 

(2) A statewide transportation system that is consistent with and will 

accommodate planned growth objectives throughout the State. 

  X 

(b) Policies: 

(1) Design, program, and develop a multi-modal system in conformance with desired 

growth and physical development as stated in this chapter; 
  X 
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(2) Coordinate state, county, federal, and private transportation activities and 

programs toward the achievement of statewide objectives; 
  X 

(3) Encourage a reasonable distribution of financial responsibilities for transportation 

among participating governmental and private parties; 
  X 

(4) Provide for improved accessibility to shipping, docking, and storage facilities;   X 

(5) Promote a reasonable level and variety of mass transportation services that 

adequately meet statewide and community needs; 
  X 

(6) Encourage transportation systems that serve to accommodate present and future 

development needs of communities; 
  X 

(7) Encourage a variety of carriers to offer increased opportunities and advantages to 

interisland movement of people and goods; 
  X 

(8) Increase the capacities of airport and harbor systems and support facilities to 

effectively accommodate transshipment and storage needs; 
  X 

(9) Encourage the development of transportation systems and programs which 

would assist statewide economic growth and diversification; 
  X 

(10) Encourage the design and development of transportation systems sensitive to 

the needs of affected communities and the quality of Hawaii’s  natural environment; 
  X 

(11) Encourage safe and convenient use of low-cost, energy-efficient, non-polluting 

means of transportation; 
X   

(12) Coordinate intergovernmental land use and transportation planning activities to 

ensure the timely delivery of supporting transportation infrastructure in order to 

accommodate planned growth objectives; and 

  X 

(13) Encourage diversification of transportation modes and infrastructure to promote 

alternate fuels and energy efficiency. 
X   

Discussion: The Proposed Action is not related to transportation and the objectives are generally not 

applicable; however, PVT continues to invest in hybrid heavy equipment that consumes less diesel fuel. 

HRS § 226-18: Objectives and Policies for Facility Systems–Energy 

(a) Objectives: Planning for the State’s facility systems with regard to energy shall be directed toward the 

achievement of the following objectives, giving due consideration to all: 

(1) Dependable, efficient, and economical statewide energy systems capable of 

supporting the needs of the people; 
  X 

(2) Increased energy security and self-sufficiency through the reduction and 

ultimate elimination of Hawaii's dependence on imported fuels for electrical 

generation and ground transportation; 

X   

(3) Greater diversification of energy generation in the face of threats to Hawaii’s  

energy supplies and systems; X   

(4) Reduction, avoidance, or sequestration of greenhouse gas emissions from 

energy supply and use; and 
  X 
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(5) Utility models that make the social and financial interests of Hawaii's utility 

customers a priority.   X 

(b) To achieve the energy objectives, it shall be the policy of this State to ensure the 

short- and long-term provision of adequate, reasonably priced, and dependable 

energy services to accommodate demand. 

  X 

(c) Other Policies: 

(1) Support research and development as well as promote the use of renewable 

energy sources; 
X   

(2) Ensure that the combination of energy supplies and energy-saving systems is 

sufficient to support the demands of growth; 
  X 

(3) Base decisions of least-cost supply-side and demand-side energy resource options 

on a comparison of their total costs and benefits when a least-cost is determined by 

a reasonably comprehensive, quantitative, and qualitative accounting of their long-

term, direct and indirect economic, environmental, social, cultural, and public health 

costs and benefits; 

  X 

(4) Promote all cost-effective conservation of power and fuel supplies through measures including: 

(A) Development of cost-effective demand-side management programs; X   

(B) Education; X   

(C) Adoption of energy-efficient practices and technologies; and X   

(D) Increasing energy efficiency and decreasing energy use in public infrastructure.   X 

(5) Ensure, to the extent that new supply-side resources are needed, that the 

development or expansion of energy systems uses the least-cost energy supply 

option and maximizes efficient technologies; 

  X 

(6) Support research, development, demonstration, and use of energy efficiency, 

load management, and other demand-side management programs, practices, and 

technologies; 

  X 

(7) Promote alternate fuels and transportation energy efficiency; X   

(8) Support actions that reduce, avoid, or sequester greenhouse gases in utility, 

transportation, and industrial sector applications; 
X   

(9) Support actions that reduce, avoid, or sequester Hawaii’s  greenhouse gas 

emissions through agriculture and forestry initiatives; 
  X 

(10) Provide priority handling and processing for all state and county permits 

required for renewable energy projects; 
  X 

(11) Ensure that liquefied natural gas is used only as a cost-effective transitional, 

limited- term replacement of petroleum for electricity generation and does not 

impede the development and use of other cost-effective renewable energy sources; 

and 

  X 
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(12) Promote the development of indigenous geothermal energy resources that are 

located on public trust land as an affordable and reliable source of firm power for 

Hawai‘i. 

  X 

Discussion: Many of the objectives are state program-based and not relevant to the Proposed Action. 

However, PVT would continue to invest in and support renewable energy technologies to reduce Hawaii’s 

reliance on fossil fuel and reduce the demand of its operations on HECO services. The Proposed Action 

includes solar power generation and reusing organic waste to generate electricity. Additionally, PVT's 

recycling operations generates feedstock for use by renewable energy providers. PVT welcomes visitors to 

learn more about the PVT ISWMF renewable energy and other sustainable technologies. PVT is an early 

adopter of using hybrid heavy equipment to replace its older equipment, which reduces its vehicle 

emissions. All equipment is regularly maintained, and equipment operators are encouraged to turn off 

their engines rather than idling when practical to further reduce emissions. 

HRS § 226-18.5: Objectives and Policies for Facility Systems–Telecommunications 

(a) Objective: Planning for the State’s telecommunications facility systems shall be 

directed towards the achievement of dependable, efficient, and economical 

statewide telecommunications systems capable of supporting the needs of the 

people. 

  X 

(b) To achieve the telecommunications objective, it shall be the policy of this State to 

ensure the provision of adequate, reasonably priced, and dependable 

telecommunications services to accommodate demand. 

  X 

(c) Other Policies: 

(1) Facilitate research and development of telecommunications systems and 

resources; 
  X 

(2) Encourage public and private sector efforts to develop means for adequate, 

ongoing telecommunications planning; 
  X 

(3) Promote efficient management and use of existing telecommunications systems 

and services; and 
  X 

(4) Facilitate the development of education and training of telecommunications 

personnel. 
  X 

Discussion: The Proposed Action would have no effect on telecommunications services; therefore, these 

objectives and policies are not applicable. 

HRS § 226-19: Objectives and Policies for Socio-Cultural Advancement–Housing 
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(a) Objectives: Planning for the State’s socio-cultural advancement with regard to 

housing shall be directed toward the achievement of the following objectives:  

(1) Greater opportunities for Hawaii’s  people to secure reasonably priced, safe, 

sanitary, and livable homes, located in suitable environments that satisfactorily 

accommodate the needs and desires of families and individuals, through 

collaboration and cooperation between government and nonprofit and for-profit 

developers to ensure that more affordable housing is made available to very low-, 

low- and moderate-income segments of Hawaii’s  population. 

(2) The orderly development of residential areas sensitive to community needs 

and other land uses. 

(3) The development and provision of affordable rental housing by the State to 

meet the housing needs of Hawaii’s  people. 

  X 

(b) Policies: 

(1) Effectively accommodate the housing needs of Hawaii’s  people.   X 

(2) Stimulate and promote feasible approaches that increase housing choices for low- 

income, moderate-income, and gap-group households. 
  X 

(3) Increase homeownership and rental opportunities and choices in terms of quality, 

location, cost, densities, style, and size of housing. 
  X 

(4) Promote appropriate improvement, rehabilitation, and maintenance of existing 

housing units and residential areas. 
  X 

(5) Promote design and location of housing developments taking into account the 

physical setting, accessibility to public facilities and services, and other concerns of 

existing communities and surrounding areas. 

  X 

(6) Facilitate the use of available vacant, developable, and underutilized urban lands 

for housing. 
  X 

(7) Foster a variety of lifestyles traditional to Hawai‘i through the design and 

maintenance of neighborhoods that reflect the culture and values of the community. 
  X 

(8) Promote research and development of methods to reduce the cost of housing 

construction in Hawai‘i. 
  X 

Discussion: The Proposed Action would not induce population change or increase the demand for housing; 

therefore, these objectives and policies are not applicable. 

HRS § 226-20: Objectives and Policies for Socio-Cultural Advancement–Health 

(a) Objectives: Planning for the State's socio-cultural advancement with regard to health shall be directed 

towards achievement of the following objectives: 

(1) Fulfillment of basic individual health needs of the general public.   X 

(2) Maintenance of sanitary and environmentally healthful conditions in Hawaii’s  

communities. 
X   

(3) Elimination of health disparities by identifying and addressing social 

determinants of health. 
  X 
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(b) Policies: 

(1) Provide adequate and accessible services and facilities for prevention and 

treatment of physical and mental health problems, including substance abuse. 
  X 

(2) Encourage improved cooperation among public and private sectors in the 

provision of health care to accommodate the total health needs of individuals 

throughout the State. 

  X 

(3) Encourage public and private efforts to develop and promote statewide and local 

strategies to reduce health care and related insurance costs. 
  X 

(4) Foster an awareness of the need for personal health maintenance and preventive 

health care through education and other measures. 
X   

(5) Provide programs, services, and activities that ensure environmentally healthful 

and sanitary conditions. 
X   

(6) Improve the State’s capabilities in preventing contamination by pesticides and 

other potentially hazardous substances through increased coordination, education, 

monitoring, and enforcement. 

  X 

(7) Prioritize programs, services, interventions, and activities that address identified 

social determinants of health to improve native Hawaiian health and well-being 

consistent with the United States Congress’ declaration of policy as codified in title 

42 United States Code section 11702, and to reduce health disparities 

  X 

Discussion: Many of the objectives are state program-based and not relevant to the Proposed Action. 

However, PVT would continue to maintain the environmentally healthful conditions in the community 

through adherence to environmental protections, monitoring and reporting requirements of the SWMP. 

PVT has a wellness program including paid time off for wellness visits with health care providers and 

fitness equipment for employees. PVT would also continue to provide an environmentally secure site for 

the disposal of non-hazardous, non-recyclable C&D waste. 

HRS § 226-21: Objective and Policies for Socio-Cultural Advancement–Education 

(a) Objective: Planning for the State’s socio-cultural advancement with regard to 

education shall be directed towards achievement of the objective of the provision of 

a variety of educational opportunities to enable individuals to fulfill their needs, 

responsibilities, and aspirations. 

X 

  

(b) Policies: 

(1) Support educational programs and activities that enhance personal development, 

physical fitness, recreation, and cultural pursuits of all groups. X   

(2) Ensure the provision of adequate and accessible educational services and facilities 

that are designed to meet individual and community needs.   X 

(3) Provide appropriate educational opportunities for groups with special needs.   X 

(4) Promote educational programs which enhance understanding of Hawaii’s  cultural 

heritage.   X 
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(5) Provide higher educational opportunities that enable Hawaii’s  people to adapt to 

changing employment demands. 
  X 

(6) Assist individuals, especially those experiencing critical employment problems or 

barriers, or undergoing employment transitions, by providing appropriate 

employment training programs and other related educational opportunities. 

X  
 

 

(7) Promote programs and activities that facilitate the acquisition of basic skills, such 

as reading, writing, computing, listening, speaking, and reasoning.   X 

(8) Emphasize quality educational programs in Hawaii’s  institutions to promote 

academic excellence. 
  X 

(9) Support research programs and activities that enhance the education programs of 

the State. 
  X 

Discussion: The education objectives and policies are not directly applicable to the Proposed Action, but 

PVT would continue to financially support community groups that promote education, sports teams, and 

fund the PVT College Scholarship Program. In addition, PVT acknowledges that literacy skills may affect 

advancement and safety, therefore, training is aimed at various levels of ability.  

HRS § 226-22: Objective and Policies for Socio-Cultural Advancement–Social Services 

(a) Objective: Planning for the State’s socio-cultural advancement with regard to 

social services shall be directed towards the achievement of the objective of 

improved public and private social services and activities that enable individuals, 

families, and groups to become more self-reliant and confident to improve their well-

being. 

  X 

(b) Policies: 

(1) Assist individuals, especially those in need of attaining a minimally adequate 

standard of living and those confronted by social and economic hardship conditions, 

through social services and activities within the State's fiscal capacities. 

  X 

(2) Promote coordination and integrative approaches among public and private 

agencies and programs to jointly address social problems that will enable individuals, 

families, and groups to deal effectively with social problems and to enhance their 

participation in society. 

  X 

(3) Facilitate the adjustment of new residents, especially recently arrived immigrants, 

into Hawaii’s  communities. 
  X 

(4) Promote alternatives to institutional care in the provision of long-term care for 

elder and disabled populations. 
  X 

(5) Support public and private efforts to prevent domestic abuse and child 

molestation, and assist victims of abuse and neglect. 
  X 

(6) Promote programs which assist people in need of family planning services to 

enable them to meet their needs. 
  X 

Discussion: The Proposed Action does not plan for the State’s socio-cultural advancement with regard to 

social services; therefore, these objectives and policies are not applicable.  
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HRS § 226-23: Objective and Policies for Socio-Cultural Advancement–Leisure 

(a) Objective: Planning for the State’s socio-cultural advancement with regard to 

leisure shall be directed towards the achievement of the objective of the adequate 

provision of resources to accommodate diverse cultural, artistic, and recreational 

needs for present and future generations. 

  X 

(b) Policies: 

(1) Foster and preserve Hawaii’s  multi-cultural heritage through supportive cultural, 

artistic, recreational, and humanities-oriented programs and activities.   X 

(2) Provide a wide range of activities and facilities to fulfill the cultural, artistic, and 

recreational needs of all diverse and special groups effectively and efficiently. 
  X 

(3) Enhance the enjoyment of recreational experiences through safety and security 

measures, educational opportunities, and improved facility design and maintenance.   X 

(4) Promote the recreational and educational potential of natural resources having 

scenic, open space, cultural, historical, geological, or biological values while ensuring 

that their inherent values are preserved. 

  X 

(5) Ensure opportunities for everyone to use and enjoy Hawaii’s  recreational 

resources. 
  X 

(6) Assure the availability of sufficient resources to provide for future cultural, 

artistic, and recreational needs. 
  X 

(7) Provide adequate and accessible physical fitness programs to promote the 

physical and mental well-being of Hawaii’s  people. X   

(8) Increase opportunities for appreciation and participation in the creative arts, 

including the literary, theatrical, visual, musical, folk, and traditional art forms.   X 

(9) Encourage the development of creative expression in the artistic disciplines to 

enable all segments of Hawaii’s  population to participate in the creative arts. 
  X 

(10) Assure adequate access to significant natural and cultural resources in public 

ownership. 
  X 

Discussion: The Proposed Action would have no impact on the State's advancement of recreational 

resources; therefore, these objectives and policies are not applicable. However, PVT has a wellness 

program including paid time off for wellness visits with health care providers and fitness equipment for 

employees.  

HRS § 226-24: Objective and Policies for Socio-Cultural Advancement–Individual Rights and Personal 

Well-being 

(a) Objective: Planning for the State’s socio-cultural advancement with regard to 

individual rights and personal well-being shall be directed towards achievement of 

the objective of increased opportunities and protection of individual rights to enable 

individuals to fulfill their socio-economic needs and aspirations. 

X   

(b) Policies: 
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Is Proposed Action 
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Yes No N/A 

(1) Provide effective services and activities that protect individuals from criminal acts 

and unfair practices and that alleviate the consequences of criminal acts in order to 

foster a safe and secure environment. 

  X 

(2) Uphold and protect the national and state constitutional rights of every 

individual. 
  X 

(3) Assure access to, and availability of, legal assistance, consumer protection, and 

other public services which strive to attain social justice. 
  X 

(4) Ensure equal opportunities for individual participation in society. X   

Discussion: PVT provides employment that supports individual socioeconomic needs, is an equal 

opportunity employer and provides a safe working environment.  

HRS § 226-25: Objective and Policies for Socio-Cultural Advancement-Culture 

(a) Objective: Planning for the State’s socio-cultural advancement with regard to 

culture shall be directed toward the achievement of the objective of enhancement of 

cultural identities, traditions, values, customs, and arts of Hawaii’s  people. 

  X 

(b) Policies: 

(1) Foster increased knowledge and understanding of Hawaii’s  ethnic and cultural 

heritages and the history of Hawai‘i.   X 

(2) Support activities and conditions that promote cultural values, customs, and arts 

that enrich the lifestyles of Hawaii’s  people and which are sensitive and responsive 

to family and community needs. 

 

 
 X 

(3) Encourage increased awareness of the effects of proposed public and private 

actions on the integrity and quality of cultural and community lifestyles in Hawai‘i. 
  X 

(4) Encourage the essence of the aloha spirit in people’s daily activities to promote 

harmonious relationships among Hawaii’s  people and visitors.   X 

Discussion: The Proposed Action is not applicable to the State’s efforts to enhance cultural identities, 

traditions, values, customs, and arts of Hawaii’s  people. However, PVT conducted archaeological and 

cultural impact studies of the Project Site and vicinity to identify potential resources that could be affected 

by the Proposed Action (Final EIS Section 5.1, Archaeological and Historical Resources and Section 5.2, 

Cultural Resources; and  Appendices B and D attached). No traditional cultural practices were identified, 

and the three historic sites identified would not be within the development area. Although inadvertent 

disturbance during construction is unlikely, a Preservation Plan for one of the historic sites was developed 

and accepted by SHPD to provide long-term protection of the historic site and it will be implemented as 

part of the Proposed Action (Final EIS Section 5.1, Archaeological and Historical Resources, and Appendix C 

attached). 

HRS § 226-26: Objectives and Policies for Socio-Cultural Advancement–Public Safety 

Objectives: Planning for the State’s socio-cultural advancement with regard to public safety shall be 

directed towards the achievement of the following objectives: 

(1) Assurance of public safety and adequate protection of life and property for all 

people. 
  X 
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Is Proposed Action 

Consistent? 

Yes No N/A 

(2) Optimum organizational readiness and capability in all phases of emergency 

management to maintain the strength, resources, and social and economic well-

being of the community in the event of civil disruptions, wars, natural disasters, 

and other major disturbances. 

X   

(3) Promotion of a sense of community responsibility for the welfare and safety of 

Hawaii’s  people. 
  X 

(b) Policies Related to Public Safety: 

(1) Ensure that public safety programs are effective and responsive to community 

needs. 
  X 

(2) Encourage increased community awareness and participation in public safety 

programs. 
  X 

(c) Policies Related to Criminal Justice: 

(1) Support criminal justice programs aimed at preventing and curtailing criminal 

activities. 
  X 

(2) Develop a coordinated, systematic approach to criminal justice administration 

among all criminal justice agencies. 
  X 

(3) Provide a range of correctional resources which may include facilities and 

alternatives to traditional incarceration in order to address the varied security 

needs of the community and successfully reintegrate offenders into the community. 

  X 

(d) Policies Related to Emergency Management: 

(1) Ensure that responsible organizations are in a proper state of readiness to 

respond to major war-related, natural, or technological disasters and civil 

disturbances at all times. 

  X 

(2) Enhance the coordination between emergency management programs 

throughout the State. 
X   

Discussion: The Proposed Action would continue PVT’s ability to support the CCH disaster management 

plan as the designated location for debris management during disaster recovery. PVT coordinates with 

State and County emergency officials to plan for emergencies. Employees are trained on emergency 

response procedures.  

HRS § 226-27: Objectives and Policies for Socio-Cultural Advancement–Government 

(a) Objectives: Planning the State’s socio-cultural advancement with regard to 

government shall be directed towards the achievement of the following objectives: 

(1) Efficient, effective, and responsive government services at all levels in the State. 

(2) Fiscal integrity, responsibility, and efficiency in the state government and county 

governments. 

  X 

(b) Policies: 

(1) Provide for necessary public goods and services not assumed by the private 

sector. 
  X 
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Is Proposed Action 

Consistent? 

Yes No N/A 

(2) Pursue an openness and responsiveness in government that permits the flow of 

public information, interaction, and response. 
  X 

(3) Minimize the size of government to that necessary to be effective.   X 

(4) Stimulate the responsibility in citizens to productively participate in government 

for a better Hawai‘i. 
  X 

(5) Assure that government attitudes, actions, and services are sensitive to 

community needs and concerns. 
  X 

(6) Provide for a balanced fiscal budget.   X 

(7) Improve the fiscal budgeting and management system of the State.   X 

(8) Promote the consolidation of state and county governmental functions to 

increase the effective and efficient delivery of government programs and services 

and to eliminate duplicative services wherever feasible. 

  X 

Discussion: The PVT ISWMF is a privately-owned facility; therefore, these objectives and policies are not 

applicable. However, PVT does provide a critical service to government that supports government’s ability 

to meet goals of efficient and effective solid waste management at no cost to government.  

Source: Environmental Impact Statement, PVT ISWMF Relocation  

 

7.2 O‘AHU GENERAL PLAN  

The O‘ahu General Plan is a statement of objectives and policies for the long-range social, 

economic, environmental, and design objectives of the CCH planning process. 

 

The discussion of the Proposed Action’s consistency with the General Plan in Table 7-2 is limited 

to those objectives and policies that are applicable. Those objectives that are not applicable are 

noted but the policies that are not applicable are not listed for discussion. 

 

Table 7-2: Consistency with O‘ahu General Plan 

O‘AHU GENERAL PLAN 

OBJECTIVES AND POLICIES 

Is Proposed Action 

Consistent? 

Amended October 3, 2002 (Resolution 02-205, CD1) Yes No N/A 

I. Population 

Objective A: To control the growth of O‘ahu’s resident and visitor populations in 

order to avoid social, economic, and environmental disruptions. 
  X 

Objective B: To plan for future population growth.   X 

Objective C: To establish a pattern of population distribution that will allow the 

people of O‘ahu to live and work in harmony. 
  X 



PVT ISWMF RELOCATION PROJECT   SPECIAL USE PERMIT 

 

WRITTEN STATEMENT   7-24 

O‘AHU GENERAL PLAN 

OBJECTIVES AND POLICIES 

Is Proposed Action 

Consistent? 

Amended October 3, 2002 (Resolution 02-205, CD1) Yes No N/A 

Discussion: Not Applicable. The Proposed Action would not affect population growth (permanent or 

visitor) or induce population growth (Final EIS Section 5.3, Socioeconomic Resources and Land Use 

Characteristics). 

II. Economic Activity  

Objective A: To promote employment opportunities that will enable all the people of 

O‘ahu to attain a decent standard of living. 
X   

Policy 1: Encourage the growth and diversification of O‘ahu’s economic base. X   

Policy 2: Encourage the development of small businesses and larger industries 

which will contribute to the economic and social well-being of O‘ahu residents. 
X   

Policy 3: Encourage the development in appropriate locations on O‘ahu of trade, 

communications, and other industries of a nonpolluting nature. 
X   

Policy 4: Encourage the development of local, national, and world markets for the 

products of O‘ahu-based industries. 
  X 

Policy 5: Encourage the wider distribution of available employment opportunities 

through such methods as shortening the work week and reducing the use of 

overtime.  

  X 

Policy 6: Encourage the continuation of a significant level of Federal employment 

on O‘ahu. 
  X 

Objective B: To maintain the viability of O‘ahu’s visitor industry.   X 

Objective C: To maintain the viability of agriculture on O‘ahu.   X 

Policy 1: Assist the agricultural industry to ensure the continuation of agriculture 

as an important source of income and employment. 
  X 

Policy 2: Support agricultural diversification in all agricultural areas on O‘ahu.   X 

Policy 3: Support the development of markets for local products, particularly those 

with the potential for economic growth. 
  X 

Policy 4: Provide sufficient agricultural land in Ewa, Central O‘ahu, and the North 

Shore to encourage the continuation of sugar and pineapple as viable industries. 
  X 

Policy 5: Maintain agricultural land along the Windward, North Shore, and 

Wai‘anae coasts for truck farming, flower growing, aquaculture, livestock 

production, and other types of diversified agriculture. 

  X 

Policy 6: Encourage the more intensive use of productive agricultural land.   X 

Policy 7: Encourage the use of more efficient production practices by agriculture, 

including the efficient use of water. 
  X 

Policy 8: Encourage the more efficient use of non- potable water for agricultural 

use. 
  X 

Objective D: To make full use of the economic resources of the sea.   X 

Objective E: To prevent the occurrence of large-scale unemployment.   X 

Objective F: To increase the amount of Federal spending on O‘ahu.   X 
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Amended October 3, 2002 (Resolution 02-205, CD1) Yes No N/A 

Objective G: To bring about orderly economic growth on O‘ahu.   X 

Discussion: PVT operations have and would continue to have direct, indirect and induced beneficial 

economic impacts in the State and County. The Proposed Action provides employment opportunities at 

competitive wages. Most of PVT’s employees are from the Wai‘anae Region. PVT provides a critical public 

service that has a financial multiplier effect on the economy and supports the construction industry. The 

job multiplier is 2.38 (i.e., for every job retained, 1.38 additional jobs in the island economy would be 

supported) while the wage multiplier is 2.02 (i.e., for every $1 earned directly, by PVT staff, others in the 

economy earn an additional $1.02) (DBEDT 2016). 

The Project Site is not suitable for agriculture and has never been used for agricultural production (See 

Section 2.2, Soil Characterization & Agricultural Productivity above). The Proposed Action would have no 

impact on agricultural production in the region. The proposed operations would rely on non-potable water 

resources to the extent possible to minimize impacts on potable water quantity and BWS services.  

III. Natural Environment 

Objective A: To protect and preserve the natural environment. X   

Policy 1: Protect O‘ahu’s natural environment, especially the shoreline, valleys, 

and ridges, from incompatible development. 
X   

Policy 2: Seek the restoration of environmentally damaged areas and natural 

resources. 
  X 

Policy 3: Retain the Island's streams as scenic, aquatic, and recreation resources.   X 

Policy 4: Require development projects to give due consideration to natural 

features such as slope, flood and erosion hazards, water- recharge areas, 

distinctive landforms, and existing vegetation. 

X   

Policy 5: Require sufficient setbacks of improvements in unstable shoreline areas 

to avoid the future need for protective structures. 
  X 

Policy 6: Design surface drainage and flood-control systems in a manner which will 

help preserve their natural settings. 
X   

Policy 7: Protect the natural environment from damaging levels of air, water, and 

noise pollution. 
X   

Policy 8: Protect plants, birds, and other animals that are unique to the State of 

Hawai‘i and the Island of O‘ahu. 
  X 

Policy 9: Protect mature trees on public and private lands and encourage their 

integration into new developments. 
  X 

Policy 10: Increase public awareness and appreciation of O‘ahu’s land, air, and 

water resources. 
  X 

Policy 11: Encourage the State and Federal governments to protect the unique 

environmental, marine, and wildlife assets of the Northwestern Hawaiian Islands. 
  X 

Objective B: To preserve and enhance the natural monuments and scenic views of 

O‘ahu for the benefit of both residents and visitors. 
X   



PVT ISWMF RELOCATION PROJECT   SPECIAL USE PERMIT 

 

WRITTEN STATEMENT   7-26 

O‘AHU GENERAL PLAN 

OBJECTIVES AND POLICIES 

Is Proposed Action 

Consistent? 
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Policy 1: Protect the Island's well-known resources: its mountains and craters; 

forests and watershed areas; marshes, rivers, and streams; shoreline, fishponds, 

and bays; and reefs and offshore islands. 

X   

Policy 2: Protect O‘ahu’s scenic views, especially those seen from highly developed 

and heavily traveled areas. 
X   

Policy 3: Locate roads, highways, and other public facilities and utilities in areas 

where they will least obstruct important views of the mountains and the sea. 
X   

Policy 4: Provide opportunities for recreational and educational use and physical 

contact with O‘ahu’s natural environment. 
  X 

Discussion: The Proposed Action would not adversely impact natural resources and is compatible with the 

existing physical conditions (Final EIS Section 3, Natural Resources). The Proposed Action would meet 

applicable regulations related to surface water, groundwater, and air quality. The physical attributes of the 

Project Site were accommodated in the site design and development plan. The risk associated with natural 

hazards would not increase with the Proposed Action. 

IV. Housing  

Objective A: To provide decent housing for all the people of O‘ahu at prices they can 

afford. 
  X 

Objective B: To reduce speculation in land and housing.   X 

V. Transportation and Utilities 

Objective A: To create a transportation system which will enable people and goods 

to move safely, efficiently, and at a reasonable cost; serve all people, including the 

poor, the elderly, and the physically handicapped; and offer a variety of attractive 

and convenient modes of travel. 

  X 

Objective B: To meet the needs of the people of O‘ahu for an adequate supply of 

water and for environmentally sound systems of waste disposal. 
X   

Policy 1: Develop and maintain an adequate supply of water for both residents and 

visitors. 
  X 

Policy 2: Develop and maintain an adequate supply of water for agricultural and 

industrial needs. 
  X 

Policy 3: Encourage the development of new technology which will reduce the 

cost of providing water and the cost of waste disposal. 
X   

Policy 4: Encourage a lowering of the per-capita consumption of water and the 

per-capita production of waste. 
X   

Policy 5: Provide safe, efficient, and environmentally sensitive waste-collection 

and waste- disposal services. 
X   

Policy 6: Support programs to recover resources from solid-waste and recycle 

wastewater. 
X   

Policy 7: Require the safe disposal of hazardous waste.   X 
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Objective C: To maintain a high level of service for all utilities.   X 

Objective D: To maintain transportation and utility systems which will help O‘ahu 

continue to be a desirable place to live and visit. 
  X 

Discussion: The Proposed Action is consistent with the objective of providing O‘ahu an environmentally 

sound system of C&D debris management. PVT has proven they are environmentally responsible waste 

facility managers. In addition to the environmental protection and monitoring systems that would be 

implemented to protect the environment, the Proposed Action would actively divert 80% of the recyclable 

materials from the landfill through innovative sorting and recovery technologies. PVT minimizes its 

consumption of BWS potable water through the use of non-potable water to the extent practicable. PVT 

does not accept hazardous waste.  

VI. Energy 

Objective A: To maintain an adequate, dependable, and economical supply of energy 

for O‘ahu residents. 
  X 

Objective B: To conserve energy through the more efficient management of its use. X   

Policy 1: Ensure that the efficient use of energy is a primary factor in the 

preparation and administration of land use plans and regulations. 
  X 

Policy 2: Provide incentives and, where appropriate, mandatory controls to 

achieve energy-efficient siting and design of new developments. 
  X 

Policy 3: Carry out public, and promote private, programs to more efficiently use 

energy in existing buildings and outdoor facilities. 
  X 

Policy 4: Promote the development of an energy-efficient transportation system.   X 

Objective C: To fully utilize proven alternative sources of energy. X   

Policy 1: Encourage the use of commercially available solar energy systems in 

public facilities, institutions, residences, and business developments. 
X   

Policy 2: Support the increased use of operational solid waste energy recovery and 

other biomass energy conversion systems. 
X   

Objective D: To develop and apply new, locally available energy resources. X   

Policy 1: Support and participate in research, development, demonstration, and 

commercialization programs aimed at producing new, economical, and 

environmentally sound energy supplies from:  

a. solar insolation;  

b. biomass energy conversion;  

c. wind energy conversion;  

d. geothermal energy; and 

e. ocean thermal energy conversion. 

X   

Policy 2: Secure State and Federal support of City and County efforts to develop 

new sources of energy. 
  X 

Objective E: To establish a continuing energy information program.   X 
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Discussion: The Proposed Action would continue to use and support renewable energy technologies that 

reduce Hawaii’s reliance on fossil fuels. Feedstock generated from C&D debris is a sustainable, renewable, 

and local source of energy. PVT is in negotiation with local energy providers to use the feedstock to 

generate electricity for O‘ahu. The Proposed Action would generate renewable energy to power PVT’s 

facilities. PVT proposes to install a PV system and a gasification unit or anaerobic digestion system. 

Renewable energy installations would meet applicable State and CCH regulations and PVT would obtain 

additional permits, as necessary. PVT has and will continue to invest in hybrid heavy equipment that 

consumes less diesel fuel. These and other details are provided in the Final EIS, Section 2.5.5, Proposed 

Renewable Energy Production.  

VII. Physical Development and Urban Design 

Objective A: To coordinate changes in the physical environment of O‘ahu to ensure 

that all new developments are timely, well-designed, and appropriate for the areas in 

which they will be located. 

  X 

Objective B: To develop Honolulu (Wai‘alae-Kahala to Hālawa), Aiea, and Pearl City 

as the Island's primary urban center. 
  X 

Objective C: To develop a secondary urban center in Ewa with its nucleus in the 

Kapolei area. 
  X 

Objective D: To maintain those development characteristics in the urban-fringe and 

rural areas which make them desirable places to live. 
  X 

Objective E: To create and maintain attractive, meaningful, and stimulating 

environments throughout O‘ahu. 
  X 

Objective F: To promote and enhance the social and physical character of O‘ahu’s 

older towns and neighborhoods. 
  X 

Discussion: These objectives are not applicable because the Proposed Action is not an Urban 

development.  

VIII. Public Safety 

Objective A: To prevent and control crime and maintain public order. X   

Objective B: To protect the people of O‘ahu and their property against natural 

disasters and other emergencies, traffic and fire hazards, and unsafe conditions. 
X   

Discussion: The Proposed Action would provide a critical public health service that discourages illegal 

dumping and provides responsible debris management to maintain natural resources. The Proposed 

Action is appropriately sited inland from the coastline and outside of the projected storm wave, tsunami, 

stream flood/500-year floodplain, and sea level rise hazard zones (Final EIS Section 3.3, Natural Hazards). 

The Proposed Action is designed to comply with development standards regarding seismicity, slope 

stability, erosion control, flooding, and hurricane winds. In the event of natural or man-induced disaster, 

the PVT ISWMF emergency management plan would be implemented to minimize the threat to life and 

property. 

Under the Proposed Action, PVT would also continue to have a critical public safety role during post-

disaster recovery. The first step in recovery is debris removal and management. The CCH Disaster Debris 
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Management Plan (2001) and the Makani Pahili 2019 Honolulu Debris Management Workshop describe 

PVT’s role in managing C&D disaster debris. A Category 4 Hurricane that directly hits O‘ahu is considered 

the worst-case probable disaster planning scenario. Under this scenario, the workshop attendees 

determined PVT would receive 2/3 of the anticipated 4 million cubic yards of all C&D debris generated on 

O‘ahu, which is comparable to filling Yankee Stadium five times. PVT would receive the debris, bury it, and 

recover it later for recycling. With the two proposed MRD units, PVT would be able to process the debris 

efficiently and continue to generate feedstock for renewable energy production while maximizing the 

amount of debris that is ultimately diverted from the landfill.  

The CCH has also identified PVT managed land as a favorable staging area for general relief efforts (e.g., 

storage for food, equipment, tents and other supplies) because the Proposed Action includes the capability 

to generate water and renewable energy onsite. Clearing roads and providing access to PVT operations, 

hospitals, utility plants and other critical facilities would be a priority in post-disaster recovery. The 

communities along the critical routes (including the route to PVT) would also benefit from the cleared 

roadways for mobility and restoration of community services.  

IX. Health and Education  

Objective A: To protect the health of the people of O‘ahu. X   

Objective B: To provide a wide range of educational opportunities for the people of 

O‘ahu. 
  X 

Objective C: To make Honolulu the center of higher education in the Pacific.   X 

Discussion: The health and education objectives are not directly applicable, because PVT is not a health or 

education program provider. However, the Proposed Action would provide uninterrupted, critical, and 

responsible C&D debris management services to O‘ahu, which is a benefit to public health. The Proposed 

Action would meet applicable regulations related to surface water, ground water, and air quality (Final 

EIS Section 3, Natural Environment). PVT would also continue to provide scholarships to college bound 

high school students and provide class tours of the PVT ISWMF.  

X. Culture and Recreation 

Objective A: To foster the multiethnic culture of Hawai‘i.   X 

Objective B: To protect O‘ahu’s cultural, historic, architectural, and archaeological 

resources. 
X   

Objective C: To foster the visual and performing arts.   X 

Objective D: To provide a wide range of recreational facilities and services that are 

readily available to all residents of O‘ahu. 
  X 

Discussion: The Proposed Action would have no impact on traditional cultural properties or practices or 

recreational resources and a beneficial impact on archaeological and historic properties. PVT conducted 

archaeological and cultural impact studies of the Project Site and vicinity to identify potential resources 

that could be affected by the Proposed Action (Final EIS Section 5.1, Archaeological and Historical 

Resources and Section 5.2, Cultural Resources; Appendices B and D attached). No traditional cultural 

practices were identified, and the three historic sites identified would not be within the development area. 
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Although inadvertent disturbance during construction is unlikely, a Preservation Plan for one of the historic 

sites was developed by CSH and accepted by SHPD to provide long-term protection of the historic site.  

XI. Government Operations and Fiscal Management  

Objective A: To promote increased efficiency, effectiveness, and responsiveness in 

the provision of government services by the City and County of Honolulu. 
X   

Objective B: To ensure fiscal integrity, responsibility, and efficiency by the City and 

County government in carrying out its responsibilities. 
  X 

Discussion: The CCH relies on the PVT ISWMF to provide C&D debris management services for O‘ahu. PVT 

provides these services at no cost to taxpayers or government agencies. The Proposed Action would 

continue to provide revenue to State and CCH government through GET, property taxes, and the solid 

waste surcharge. Without the Proposed Action, the burden to design, construct, and operate a C&D waste 

management facility would fall on the CCH and State waste management agencies (Final EIS Section 4.2, 

Solid Waste and Litter, and Section 5.3, Socioeconomic Resources and Land Use Characteristics). 

Source: Environmental Impact Statement, PVT ISWMF Relocation 

 

7.3 WAI‘ANAE SUSTAINABLE COMMUNITIES PLAN  

The Project Site is within the Wai‘anae Sustainable Communities Plan (WSCP) (DPP 2012) study 

area that extends between Kahe Power Plant and Ka‘ena Point on the coast, and inland to the 

Wai‘anae Mountains (Ch. 24, Article 9 ROH) (DPP 2012).The WSCP is a guiding document that 

presents the Wai‘anae community’s vision to guide public and private development in a 

manner that is consistent with the O‘ahu General Plan. The provisions of the WSCP are not 

regulatory; however, all proposed development projects within the WSCP study area are 

evaluated for consistency with and support of the community vision, as described in the WSCP.  

 

The WSCP states that the LUO “should govern the determination of compatible and 

incompatible uses” (WSCP Section 3.6.2). Prior to the 2012 WSCP, DPP approved landfilling, 

bioremediation of contaminated soils, increased landfill capacity, administrative offices, 

recycling, waste stream sorting, landfill reclamation, feedstock production and stockpiling 

feedstock as permitted uses within CCH Agriculture lands. During development of the WSCP, 

PVT testified the Project Site was an essential component of disaster response planning, and 

while there was not an immediate need for the site, PVT planned to use it for a C&D debris 

recycling and landfill facility when the existing facility closed.  

 

The WSCP identifies PVT ISWMF on the Public Facilities Map (Figure 7-1), which is a graphical 

representation of the community’s long-term vision. PVT operations are recognized as an 

acceptable use of Agriculture land located outside of and adjacent to the Community Growth 
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Boundary. PVT is not seeking a change in the WSCP Community Growth Boundary or the 

Agriculture designation. 

 

PVT is recognized as part of the community’s existing and long-term future infrastructure. 

Chapter 4 of the WSCP presents “Policies and Guidelines for the Principal infrastructure systems 

that the Wai‘anae Community would like to see provided for the District.” Specifically, Section 

4.6 Solid Waste Handling and Disposal describes PVT’s role in the community:  

“Noncombustible solid waste, construction and demolition (C&D) debris, and industry 

wastes go directly to a privately-owned landfill – the PVT Nānākuli Construction and 

Demolition Material Landfill, located in the Wai‘anae District, on Lualualei-Naval Station 

Road.” (WSCP, p. 4-17).  

 

PVT was mindful of the WSCP in developing the Proposed Action, particularly the 

recommendation that “planned growth and development respects and adheres to the 

principles of sustainability” (WSCP, p. P-2) and “future development in Wai‘anae should 

encourage agriculture, renewable energy production, green technology, ecosystem and cultural 

site restoration, and economic development.” (WSCP, p. ES-1.) The renewable energy 

component (i.e. PV and gasification) of the Proposed Action is specifically supported by the 

following provisions of the WSCP:  

▪ Page ES-6, mentions the latest technologies should be employed to allow the 

community to be as “green” as possible. 

▪ Page 4-15 suggests all new developments be 50% powered by alternative energy.  

▪ Page 3-36 encourages businesses that provide jobs to local community. 

▪ Page 4-15 encourage the development of “alternative energy sources.” 

 

The Proposed Action is consistent with all relevant WSCP policies and objectives, as 

summarized below in Table 7-3. 

 

Table 7-3: WSCP Policies and Objectives 

WSCP Policies/Objectives Relevance to the Proposed Action 

(N/A = Not Applicable) 

WSCP 3.2 Land Use 

3.2.2 Open Space and Important Views 

Do Not Allow Significant Negative Impacts 

on Large Open Spaces 

Although a change in land use is proposed, the open space 

character of the Project Site would be retained as a result 

of the visual mitigation measures that PVT will implement 

to block views to waste management operations. There 

are few observers in the community that would see the 

Project Site on a regular basis because the population 

Address Project Impacts on Open Space 
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WSCP Policies/Objectives Relevance to the Proposed Action 

(N/A = Not Applicable) 

densities are low in the vicinity and the traffic on Lualualei 

Naval Road is generally limited to commercial and military 

vehicles. On closure of the landfill, the heavy equipment 

and buildings would be removed and final vegetative cover 

would be established (Final EIS Section 5.3, Socioeconomic 

Resources and Land Use Characteristics and Section 5.4, 

Scenic Resources). 

Do Not Allow Significant Negative Impacts 

on Important Public Views 

No important or documented public views include the 

Project Site or Proposed Action (Final EIS Section 5.4, 

Scenic Resources). The Proposed Action would not be 

visible from most public locations in the community due to 

the built environment, topography, and distance. From 

those locations where it would be visible, only the upper 

portion of the landfill would be seen. This portion would 

be covered in vegetation and blend into the Pu‘u Heleakalā 

backdrop. The Proposed Action includes numerous 

mitigation measures such as landscaping and berms to 

obstruct views to the waste management operations.  

Address Project Impacts on Important 

Public Views 

Limit Urban Development to Rural 

Residential  

N/A. The Proposed Action would have no impact on the 

undeveloped open spaces north of Kepuhi Point that are 

designated for protection under this policy. The Proposed 

Action does not include residential or other high-density 

development characteristic of “urban.” 

Government Agencies Should Partner with 

Community-based Organizations in order 

to Better Manage Wai‘anae's Open Spaces 

N/A. PVT is not an agency or community-based 

organization. 

Minimize Outdoor Lighting No operations would occur at night and any security 

lighting would be directed to the ground. 

WSCP 3.3 Coastal Lands 

Do Not Allow New Coastal Development N/A. The Project Site is not on coastal lands or within the 

CCH SMA.  Incrementally Acquire Coastal Properties 

Discourage Shore Armoring 

Government Agencies Should Partner with 

Community-based Organizations in order 

to Better Manage Wai‘anae's Coastal Lands 

Prohibit Projects that Negatively Impact 

Coastal Lands 

Prevent the Introduction of Alien Species 

Maintain Beaches/Sand 

WSCP 3.4 Mountain Forest Lands 
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WSCP Policies/Objectives Relevance to the Proposed Action 

(N/A = Not Applicable) 

Protect Mountain Forest Lands N/A. The Project Site is not on Mountain Forest Land. 

Develop Forest Restoration Program 

Do Not Grant Permits that Negatively 

Impact Mountain Forest Lands 

Government Agencies Should Partner with 

Community-based Organizations in order 

to Better Manage Wai‘anae's Mountain 

Forest Lands 

Protect Rare and Endangered Species No protected or candidate species or habitats were 

identified on the Project Site (Final EIS Section 3.7, 

Biological Resources).  

Prevent the Introduction of Alien Species N/A. The Proposed Action would not introduce alien 

species.  

Allow Public Access to Hiking Trails N/A. There are no hiking trails on the Project Site and no 

authorized hiking on adjacent parcels.  

Develop Wildfire Management Plan PVT would implement its Emergency Fire Plan to respond 

to fires and adhere to established protocols for fire 

prevention. These policies are included in the HDOH-

approved SWMP Operations Plan.   

WSCP 3.5 Streams and Floodplains 

Establish Stream Conservation Corridors N/A. Figure 6-3 shows the stream corridors identified in 

the WSCP. The Proposed Action would not directly or 

indirectly impact streams, stream conservation corridors or 

floodplains (Final EIS Section 3.4, Water Resources). 

Stormwater would be managed during construction and 

operations and PVT will comply with NPDES permit 

conditions, including monitoring and reporting. 

Restrict Uses Within the Stream 

Conservation Corridors 

Establish Minimum In-Stream Flow 

Standards 

Government Agencies Should Partner with 

Community-based Organizations in order 

to Better Manage Wai‘anae's Streams and 

Stream Corridors 

WSCP 3.6 Historic and Cultural Resources 

Preserve Major Concentration of Cultural 

Sites and Allow Access for Cultural Practices 

N/A. Figure 5-1 shows the Project Site is not located in or 

adjacent to areas identified as having a “Major 

Concentration of Cultural Sites.” No traditional cultural 

practices were identified at the Project Site (Final EIS 

Section 5.2, Cultural Resources). Three unrelated historic 

sites were identified within the Project Site but outside of 

the proposed development area (Final EIS Section 5.1, 

Archaeological and Historical Resources). A Preservation 

Plan was prepared by CSH and approved by SHPD for one 
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WSCP Policies/Objectives Relevance to the Proposed Action 

(N/A = Not Applicable) 

of the historic sites. It will be implemented as part of the 

Proposed Action. 

Do Not Allow Development that Negatively 

Impacts Important Cultural Sites or Access 

to such Sites 

N/A. No traditional cultural practices were identified (Final 

EIS Section 5.2, Cultural Resources). Historic sites within 

the Project Site would be managed to avoid negative 

impacts based on SHPD-approved recommendations 

including access controls.   

Government Agencies Should Partner with 

Community-based Organizations in order 

to Better Manage Wai‘anae’s Cultural Sites 

N/A. PVT is not an agency or community-based 

organization but will adhere to SHPD-approved plans and 

recommendations. 

Create Signage for Cultural Sites N/A. No Cultural Sites were identified. Signage is not 

always appropriate for historic sites and SHPD did not 

recommend signage for the three historic sites identified.  

Protect and Allow Access for Cultural 

Practices at Sites on City-Owned Lands 

N/A. Project Site is private land. 

Protect and Allow Access for Cultural 

Practices at Sites on Federal, State, or 

Private Lands 

N/A. No cultural practices were identified at the Project 

Site (Final EIS Section 5.2, Cultural Resources).  

Conduct a Thorough Cultural Survey of the 

Wai‘anae District 

A Cultural Impact Assessment (CIA) was prepared for the 

Project Site and Proposed Action. The CIA is included as 

Appendix H in the Final EIS. It contains a thorough cultural 

survey of the Lualualei Ahupua‘a and the Project Site 

within the Wai‘anae District. 

WSCP 3.7 Agricultural Lands  

Maintain the Boundary for Agricultural 

Lands 

The Proposed Action would not alter the agricultural lands 

boundary.  

Support Agriculture through Zoning 

Regulations and Tax Assessments 

N/A. PVT has no control over zoning or property tax 

assessment. However, the proposed use is a conditionally 

approved use in the AG-2 zone.  

Limit the use of "Agriculture" Land to 

Agriculture and other Compatible Land 

Uses 

The Project Site is not suitable for agricultural production 

(See Section 2.2, Soil Characterization & Agricultural 

Productivity, for more information). The Project Site has 

not historically been used for agriculture crops, grazing, or 

traditional gathering. The Proposed Action is compatible 

with surrounding land uses (Final EIS Section 5.3, 

Socioeconomic Resources and Land Use Characteristics) 

and is a conditionally permitted use of AG-2 zoned land. A 

change in the WSCP agricultural boundary is not proposed. 

Prohibit Incompatible Land Uses of 

"Agriculture" Land 

Coordinate Farmer's Markets and Other 

Low-Cost Marketing Outlets 

N/A. PVT is not involved in agricultural markets. 
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WSCP Policies/Objectives Relevance to the Proposed Action 

(N/A = Not Applicable) 

WSCP 3.8 Residential Land Use 

Do Not Increase Lands Designated 

"Residential" 

N/A. Residential land use is not proposed.  

Coordinate with the DHHL 

Preserve Agricultural Lands 

Support Home-Based Businesses 

Although Allowed to be Exempt by State 

Law, 201 H Projects Should Meet WSCP 

Guidelines 

WSCP 3.9 Commercial and Industrial Uses 

Encourage the Continuation of Existing 

Commercial Establishments 

PVT is an existing commercial business and an acceptable 

use of agriculture land located outside of and adjacent to 

the WSCP Community Growth Boundary. The Proposed 

Action would be a continuation of a commercial 

establishment outside of the Community Growth 

Boundary.  

Encourage Establishment of Commercial 

Businesses that Serve the Community 

Support the Continued Viability of the 

Makaha Resort 

N/A. 

Prohibit "Big Box" Stores N/A. 

Encourage Light Industrial Businesses N/A. The Proposed Action is not light industry. The PVT 

ISWMF is listed in the WSCP under “Solid Waste Handling 

and Disposal,” and therefore has been defined as “Public 

Facilities and Infrastructure.”  

Do Not Allow Heavy Industry N/A. The Proposed Action is not heavy industry. The PVT 

ISWMF is defined as infrastructure, as noted above.   

WSCP 3.10 Country Towns, Rural Community Centers and Gathering Places 

Establish a Phased Development Program N/A. The Proposed Action is not a community planning 

project. 

WSCP 3.11 Parks and Recreational Areas 

Develop Adequate Public Parks N/A. The Project Site is not identified as a park or 

recreation area in the WSCP maps (Figure 5-1). The 

Proposed Action would have no impact on parks or 

recreational facilities (Final EIS Section 4.6, Community 

Facilities).  

Prohibit More Golf Courses That Compete 

with Agriculture or Open Space Resources 

Plan for a System of Hawaiian Cultural and 

Educational Parks 

WSCP 3.12 Military Land Use 

Preserve and Transition Military Lands to 

Civilian Use 

N/A. No military lands would be affected.  

Organize and Implement Cooperative 

Programs 

N/A. However, PVT has rights to use Lualualei Naval Road 

and works with the military to reduce speeding and 

minimize dust on Lualualei Naval Road.   
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WSCP Policies/Objectives Relevance to the Proposed Action 

(N/A = Not Applicable) 

WSCP 4.0 Public Facilities and Infrastructure  

WSCP 4.1 Transportation Systems 

Implement Farrington Highway Safety 

Improvements for Pedestrians and 

Motorists 

N/A. However, various emergency routes have been 

discussed that may include segments on or adjacent to the 

Project Site. A bike path segment has been discussed 

adjacent to the Project Site. The Proposed Action would 

have no impact on these plans. 

Beautify Farrington Highway 

Establish an Emergency Bypass Road 

Enhance Public Transportation 

Encourage Other Modes of Transportation 

WSCP 4.2 Potable and Non-Potable Water Systems 

Implement Watershed Protection 

Strategies to Improve Forest Health & 

Perennial Stream Flows 

N/A. 

Encourage Water Conservation PVT minimizes the use of potable water through the use of 

non-potable water for uses that can tolerate lower water 

quality standards, such as dust control.  

Diversify Water Supply, Matching Quality 

with Use 

Support the Goals and Objectives of the 

Adopted Wai‘anae Watershed 

Management Plan 

The Proposed Action supports the goals and objectives of 

the Wai‘anae Watershed Management Plan (Refer to the 

Final EIS Section 6.4.2, Wai‘anae Watershed Management 

Plan). 

WSCP 4.3 Wastewater Collection and Treatment Systems 

Continue Phased Program for Replacement 

of Old Sewer Lines 

N/A. The Proposed Action would have no impact on public 

wastewater infrastructure. PVT manages wastewater 

independent of the CCH system.  Improve the Wai‘anae Wastewater 

Treatment Plant 

Coordinate with DHHL regarding Sewer 

Connections 

WSCP 4.4 Electrical Power and Communications 

Reduce the Visual Impact and Improve 

Safety of Utility Lines and Poles and 

Reliability of Service 

N/A. PVT would use existing HECO infrastructure as 

needed, supplemented by onsite renewable energy 

generation. No new powerlines are required. 

Encourage the Development of Alternative 

Energy Sources 

The Proposed Action would support the alternative energy 

goals and minimize reliance on HECO’s infrastructure by 

generating and using renewable energy onsite. PV panels 

and power generated from C&D debris are proposed.  

WSCP 4.5 Drainage Systems 

Develop Wai‘anae District Local Drainage 

Improvements Plan and Program 

N/A. 
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WSCP Policies/Objectives Relevance to the Proposed Action 

(N/A = Not Applicable) 

Establish a Sediment Control Program PVT will adhere to HDOH-approved erosion control plans 

and NPDES permit conditions for the development and 

operations at the Project Site. No direct or indirect impacts 

to stream water quality is anticipated (Final EIS Section 3.4, 

Water Resources). 

WSCP 4.6 Solid Waste Handling and Disposal 

Enforce Anti-Dumping Laws N/A. PVT’s continued operations would provide the public 

an alternative to illegal dumping of C&D debris. 

Encourage Green Waste Composting N/A.  

WSCP 4.7 Civic, Public Safety and Education Facilities 

Improve Quality of Facilities and Adequacy 

of Staffing 

The Proposed Action would have no effect on the specific 

Civic, Public Safety and Education Facilities’ objectives 

(Final EIS Section 4.5, Emergency Services and Section 4.6, 

Community Facilities). PVT does support education in the 

community through scholarship funding and providing 

class tours of the PVT ISWMF. PVT would continue to 

support the CCH Disaster Debris Management Plan during 

recovery, as a designated waste manager. This designation 

means that, in the event of a disaster, the roads on the 

Leeward side would be some of the first to be opened or 

cleared of debris so that debris from other locations could 

be brought to the site for handling. The road clearing 

would primarily give access for fire, police, hospitals, 

harbor, airport and landfill traffic. It would also benefit 

Wai‘anae residents in providing a route out of the 

Wai‘anae Region. 

Selection of Sites for New Schools should 

comply with the WSCP Criteria 

Consider Multi-Purpose Function of Schools 

Encourage Charter Schools 

Increase Ambulance Service 

Provide Adequate Emergency Shelters 

WSCP 4.8 Health Care Facilities 

Support Quality, Community Health Care 

Facilities 

N/A. The Proposed Action would have no impact on health 

care facilities (Final EIS Section 4.5, Emergency Services). 

Assess the Need for New Health Care 

Facilities and Services 

Source: Environmental Impact Statement, PVT ISWMF Relocation 
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Figure 7-1:  Wai‘anae Sustainable Communities Plan Map (excerpts)  

 
Source: Environmental Impact Statement, PVT ISWMF Relocation
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8 COMPLIANCE WITH LAND USE REGULATIONS 

The CCH LUO regulates land use in accordance with adopted land use policies, including the 

General Plan and Development (Sustainable Communities) Plans. Permitted and conditional land 

uses and activities are prescribed under Chapter 21 of the LUO. The LUO provides development 

and design standards for the location, height, bulk, and size of structures, yard areas, off-street 

parking facilities, and open spaces, and the use of structures and land for agriculture, industry, 

business, residences or other purposes. The provisions are also referred to as the “zoning 

ordinance.” Below is a discussion of the Proposed Action’s compliance with the LUO.  

 

8.1 ARTICLE 2, ADMINISTRATION AND ENFORCEMENT  

The Article 2 of the LUO establishes a procedure for permitting certain uses in some zoning 

districts if certain minimum standards and conditions are met. According to the LUO Table 21-3, 

Master Use Table, PVT ISWMF is an acceptable conditional use in AG-2 zones, subject to a 

Conditional Use Permit-Major and specific use development standards, as discussed below. The 

general criteria (LUO §21-2.90- 2) are met as follows: 

 

1. The proposed use is permitted as a conditional use in the underlying zoning district and 

conforms to the requirements of [the LUO]. 

 

As described above, the Proposed Action includes a waste disposal and processing facility and a 

biofuel processing facility which are conditionally permitted uses in AG-2. 

 

2. The site is suitable for the proposed use considering size, shape, location, topography, 

infrastructure and natural features. 

 

The Project Site location would provide maximum operational efficiency because it is adjacent 

to the existing PVT ISWMF, which is undergoing closure activities. Access is available from 

Lualualei Naval Road as permitted by PVT’s license with the U.S. Navy (Appendix E). 

 

The size is adequate for the Proposed Action. The shape of the parcel is oblong oriented north-

south with the long edge aligned along Lualualei Naval Road (across from PVT ISWMF) and the 

shorter southern boundary shared with Country- or Residential-zoned parcels. 

 

Infrastructure required for the Proposed Action will be managed on-site. See Section 4, 

Infrastructure, for more information.  
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There would be no impact on the adjacent Pu‘u Heleakalā landform. Grading at the Project Site 

will be required with design BMPs implemented to minimize potential impact. No distinctive 

topographic features are present on the Project Site. 

 

3. The proposed use will not alter the character of the surrounding area in a manner 

substantially limiting, impairing or precluding the use of surrounding properties for the 

principal uses permitted in the underlying zoning district. 

 

The Proposed Action would have no impact on existing or planned land uses in the surrounding 

zoning districts. The proposed waste management facilities are located at a distance from the 

residential and country zoned areas south of the Project Site. The other adjacent parcels are 

zoned for preservation (east/north), agriculture (north/west) or industrial uses (northwest) and 

would not be adversely impacted by the Proposed Action. The Proposed Action’s design, and 

adherence to the Operations Plan and permit conditions, as described in the EIS, mitigate 

potential adverse impacts on the existing or future residential communities. The Proposed 

Action would not limit, impair or preclude the permissible use of surrounding properties. 

 

After closure, the Project Site would appear as a low hill covered in natural vegetation. PVT 

would continue to work with the community at the time of closure to explore potential post-

closure land use options. 

 

4.  The use at its proposed location will provide a service or facility which will contribute to 

the general welfare of the community-at-large or surrounding neighborhood. 

 

The Proposed Action is critical to the CCH ISWMP (Jacobs 2019) as the only commercially 

available C&D landfill on O‘ahu for the foreseeable future. PVT would continue to contribute to 

the general community-at-large by supporting government sustainability goals, providing 

revenue to the State and CCH, and providing jobs and training to Wai‘anae Region residents. 

PVT would continue to be a good neighbor by responding quickly to community concerns 

related to its operations, supporting community organizations, and funding college scholarships 

for local residents. The Proposed Action will also continue:  

1) providing current and future employment opportunities to O‘ahu residents and 

revenues to the State and CCH;  

2) providing a critical public health service that discourages illegal dumping and provides 

responsible debris management to maintain natural resources;  

3) continuing to engage the community in a meaningful way; and 

4) continuing to invest in sustainable practices that support community goals for 

maximizing recycling and reuse of waste and investing in renewable energy solutions. 

 



PVT ISWMF RELOCATION PROJECT   SPECIAL USE PERMIT 

 

WRITTEN STATEMENT   8-3 

8.2 ARTICLE 3, DISTRICT DEVELOPMENT STANDARDS  

Article 3 of the LUO sets forth zoning districts, including permitted uses and development 

standards in each district, as listed in the LUO Master Use Table, Table 21-3. 

 

The zoning designation for the Project Site is the AG-2 General Agricultural District (Figure 2-2 

and Table 6-1). The Proposed Action meets the AG-2 District Development Standards (LUO 

Section 3, Table 21-3.1), as summarized in Table 8-1. 

 

Table 8-1:  AG-2 District Development Standards Summary  

Development Standard AG-2 District  Proposed Action 

Minimum Lot Area 2 acres 179 acres 

Minimum Lot Width/Depth 150 feet 1,230 feet 

Yards 

(minimum 

distance): 

Front (South & 

West) 

15 feet 170 feet (South to stormwater basin) 
26 feet (West to landfill access road) 

Side/Rear 

(North & East) 

10 feet 26 feet (East and North to landfill 

access road)  

Maximum Building Area 10% 0.2% 

Maximum Height 25 feet (if height setbacks are 

provided) 

25 feet  

Height Setbacks Any portion of a structure 

exceeding 15 feet must be set 

back from every front, side, and 

rear buildable area boundary line 

one foot for each two feet of 

additional height above 15 feet. 

Complies. All structures over 15 feet in 

height will exceed the front, side, and 

rear yard setbacks by more than 10 

feet.  

Source: Environmental Impact Statement, PVT ISWMF Relocation 

 

8.3 ARTICLE 4, GENERAL DEVELOPMENT STANDARDS 

Article 4 of the LUO includes standards relating to land development which are generally 

applicable to any use or site, irrespective of the zoning district in which it is located. The 

Proposed Action is compliant with the LUO General Development Standards as follows:  

 

Section 21-4.20 - Flag Lot. The Project Site is not a flag lot. 

 

Section 21-4.30 - Yards and street setbacks. No structures are proposed within the yards and 

street setbacks (see discussion on Article 5 below), except utility poles, fences, landscaping, and 

public utility equipment (Figure 2-2). The 20-foot dust screen will be setback 20 feet from the 

southern property boundary.  
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Section 21-4.40 - Retaining walls. No retaining walls are proposed in the yard or street setback. 

 

Section 21-4.60 - Heights. The proposed structures meet the specific zoning height restrictions 

(See Section 21-Article 5 discussion). Height exemptions for utility poles, energy savings 

devices, rooftop equipment, flood control structures and others listed, would not be required. 

 

Section 21-4.70 - Landscaping and screening. A Landscape Plan has been developed and 

complies with applicable landscaping and shading requirements. Shading is required for parking 

lots of greater than 10 parking stalls. PVT proposes to install two 40- stall parking areas: (1) near 

the office trailers in the southeastern portion of the Project Site and (2) near the MRD Area. 

Neither are adjacent to any adjoining street right-of-way. Shading requirements will be fulfilled 

using PV panel installations.  

 

All service areas and loading spaces would be screened from the adjoining lots zoned country 

and residential on the southern boundary by a 20-foot dust screen. A 100-foot landscaping strip 

along the southern boundary would screen views into the Project Site (Figure 2-2). 

 

A permanent irrigation system will be installed for all plantings and landscaping. 

 

No outdoor trash storage areas or rooftop equipment that would require additional screening is 

proposed. 

 

Section 21-4.80 - Noise regulations. No public address system or other noise amplifying 

systems are proposed. 

 

Section 21-4.90 – Sunlight reflection regulations. None of the buildings would contain a 

reflective surface. However, PV panels would be installed on the ground surface in a manner 

that avoids glint and glare impacts. 

 

Section 21-4.100 - Outdoor lighting. Night lighting will be minimal and would be shielded with 

full cutoff fixtures to eliminate direct illumination to the adjacent country and residential zoned 

parcels. 

 

8.4 ARTICLE 5, SPECIFIC USE DEVELOPMENT STANDARDS 

Article 5 of the LUO sets forth development and design standards for uses permitted in a 

particular zoning district. The Proposed Action includes a ''waste disposal and processing" 

facility, which encompasses facilities utilized for the disposal and processing of solid waste, 

including refuse dumps, sanitary landfills, incinerators, and resource recovery plants. A 
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“biofuel” processing facility is also proposed. Specific requirements for the two facilities are 

described below.  

 

Sec. 21-5.680 Waste disposal and processing and Sec. 21-5.80A Biofuel processing facilities. 

 

The setbacks from waste disposal and processing facilities are defined as follows:  

“No waste disposal and processing facility shall be located within 1,500 feet of any 

zoning lot in a country, residential, apartment, apartment mixed use or resort district. 

When it can be determined that potential impacts will be adequately mitigated due to 

prevailing winds, terrain, technology or similar considerations, this distance may be 

reduced, provided that at no time shall the distance be less than 500 feet." (Sec. 21-

5.680 Added by Ord. 99-12). 

 

Similar setbacks are required for biofuel processing facilities (Sec. 21-5.80A). 

“No biofuel processing facility shall be located within 1,500 feet of any zoning lot in a 

country, residential, apartment, apartment mixed use, or resort district. When it can be 

determined that potential impacts will be adequately mitigated due to prevailing winds, 

terrain, technology or similar considerations, this distance may be reduced, provided 

that at no time shall the distance be less than 500 feet.” (Added by Ord. 10-19). 

 

The neighboring residential- and country-zoned parcels are located adjacent and south of the 

Project Site. Most of the adjacent area is currently vacant but there are residences to the 

southeast and southwest. As described in the Final EIS Section 2.5.2, Site Development Plan, and 

shown on Figure 3-1, there would be a 750-foot buffer between the material disposal and 

processing facilities and the southern boundary of the Project Site. The biofuel facilities would 

be located in the northern area of the Project Site beyond the 1,500-foot buffer distance. This 

buffer complies with Sec. 21-5.680 Added by Ord. 99-12 as follows: 

• Potential impacts would be adequately mitigated based on winds, terrain, technology, 

and operational best management practices. 

• Support structures and operations (such as the entrance and scale house) is allowable 

within the setback area as it is not a “waste disposal and processing facility.” 

 

Potential impacts are adequately mitigated: 

 

PVT’s setback and buffer zone exceed the standards of comparable waste management sites in 

the State. The LUO requirement recognizes that when potential impacts will be adequately 

mitigated due to prevailing winds, terrain, technology or similar considerations, the distance 

may be reduced, provided that it must be at least 500 feet. Although the mitigation would 

satisfy the minimum setback of 500 feet (Sec. 21-5.680 Added by Ord. 99-12), the Proposed 
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Action was designed to comply with the setback provisions of the PVT SWMP, which states that 

C&D disposal shall not occur within a buffer area of 750 ft. from the makai property line. The 

following sections of the Final EIS can be referenced for additional information on the 

effectiveness of PVT’s mitigation measures:  

• Section 2.5.7.2, Dust Control, describes PVT’s dust control measures at the Project Site 

to minimize the generation and dispersal of fugitive dust.  

• Section 3.5, Air Quality, describes nine air quality and human health risk assessments 

commissioned for the PVT ISWMF over the last 15 years. The reports conclude that the 

air quality at the PVT ISWMF does not significantly differ from regional air quality and 

that there is no evidence that the dust generated by PVT poses a health risk. 

• Odor is not an issue with the Proposed Action due to the inert nature of C&D debris.  

• Section 3.6, Noise, summarizes the Environmental Noise Assessment Report prepared by 

D.L. Adams (2018) for the Proposed Action. The report concludes that noise levels are 

expected to decrease for most surrounding properties. 

• Section 4.2, Solid Waste and Litter, addresses potential impacts of the Proposed Action 

on wind-blown litter. Unlike MSW, the PVT ISWMF waste is heavy and unlikely to be a 

litter nuisance. 

  

Allowable operations are within the setback: 

 

The land use ordinance does not clearly define waste disposal and processing facility or the 

operations that are allowed within the setback zone. Therefore, we rely on HDOH’s definitions 

of disposal and processing.  

 

The Proposed Action has only support structures (such as the entrance and scalehouse) within 

the first 750 feet. There are no waste disposal or processing activities within the Proposed 

Action’s buffer area. Under the solid waste rules, “disposal” is defined as “the discharge, 

deposit, injection, dumping, spilling, leaking, or placing of any solid waste onto any land or 

water so that the solid waste, or any constituent thereof, may enter the environment, be 

emitted into the air, or discharged into any water, including ground waters” (HAR § 11-58.1-03). 

Such activities take place in the landfill cells. Further, “processing” is defined as “an operation 

to convert solid waste into a useful product or to prepare it for disposal” (HAR § 11-58.1-03). 

Such activities do not take place in the entrance and scalehouse area of the facility.  

 

8.5 ARTICLE 6, OFF-STREET PARKING AND LOADING 

Article 6 of the LUO sets forth specific standards for off-street parking and loading (LUO Tables 

21-6.1, 21-6.2, and 21-6.3). 
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Waste disposal and processing facilities require a minimum of 1 parking stall per 1,500 square 

feet of floor area (LUO Sec. 21-6.20, Table 21-6.1). The floor area is defined as the area of all 

floors of a structure excluding unroofed areas (LUO Article 10. Definitions). "Structure" means 

anything above existing grade constructed or erected with a fixed location on the ground, or 

requiring a fixed location on the ground, or attached to something having or requiring a fixed 

location on the ground. The term "structure" includes the term "building" defined as a structure 

with a roof which provides shelter for humans, animals or property of any kind (LUO Article 10. 

Definitions). 

 

The total proposed floor area of the Proposed Action is approximately 15,510 square feet, and 

therefore 10 parking spaces would be required. The approximate 80 stalls proposed far exceeds 

the minimum parking requirement. All parking and loading areas would be onsite, within 

designated areas. There is adequate parking provided for employees and visitors. The parking 

stalls would meet the minimum standard of 18 feet in length and 8 feet 3 inches in width.  

 

The truck traffic is transient and is restricted to specific areas for off-loading waste. Trucks 

entering the property would form a line, if necessary, within the 700-foot (minimum) distance 

between the entrance and the scale house. All parking and loading areas would be onsite, 

within designated areas that are not adjacent to any adjoining street right-of-way.
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9 PRELIMINARY CONSULTATION  

9.1 AGENCY REVIEW  

The EIS Preparation Notice (EISPN) was published in the State Environmental Notice on January 

23, 2019. The public notice initiated a 30-day public review (scoping) period to facilitate early 

identification of data gaps and concerns to be addressed in the Draft EIS. Distribution of the 

EISPN was completed by United States (U.S.) Postal Service or electronic mail (email) to 

approximately 60 stakeholders including community groups, government agencies, and elected 

officials (Appendix F). Preliminary comments were received from 21 of the stakeholders 

consulted during the EISPN scoping period. Responses to comments can be reviewed in Section 

9 of the Final EIS, Comments on the EISPN and Responses. 

 

The Draft EIS was published in the July 23, 2019 issue of the State Environmental Notice. Notice 

of the Draft EIS was sent to approximately 100 agencies, organizations, and individuals 

(Appendix G). The public notice initiated a 45-day public review period. Comments received 

during the EISPN period were reviewed by PVT and incorporated into the Draft EIS. The Draft 

EIS received additional agency and public feedback during the 45-day comment period. Written 

comments were received from 182 stakeholders. Responses to comment letters can be 

reviewed in Section 10 of the Final EIS, Comments on the Draft EIS and Responses. In addition, 

the Department of Planning and Permitting received two petitions during the Draft EIS 

comment period, one in opposition to and one in support of the Proposed Action. These 

petitions are attached to the Final EIS as Appendix M and Appendix N, respectively. 

 

9.2 PUBLIC OUTREACH 

Community and stakeholder outreach activities during the Draft EIS process included: 

• Updates to the PVT ISWMF website with a page dedicated to the Proposed Action that 

provides access to downloadable documents and project status;  

• Meeting with State and CCH agencies regarding permits and approvals required; 

• Nānākuli-Mā‘ili Neighborhood Board presentation on January 15, 2019. The Board voted 

unanimously to support the Proposed Action in concept, with final approval pending 

review of the EIS (Appendix H); 

• Hosting a public Open House at the PVT ISWMF on February 23, 2019 to present and 

answer questions about the Proposed Action; 

• Outreach and community consultation by CSH in drafting the project-specific CIA; 

• Pu‘u Heleakalā Community Association presentation on March 26, 2019; 

• Nānākuli -Mā‘ili  Neighborhood Board presentation on July 16, 2019; and  
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• Attending the Nānākuli-Mā‘ili Neighborhood Board Meeting on August 20, 2019 and a 

special meeting on September 4, 2019. Testimonies were received from 70+ individuals 

and organizations, both in favor of and opposed to the Proposed Action as stated in the 

Draft EIS. The Board voted 5-3 to accept the following resolution: 

“The Board supports PVT’s efforts in their recycling efforts and service to our 

community, however, the NB#36 opposes their request for relocation, as stated 

in their Draft EIS statement and urges entities, especially, City, State and Federal 

governments to assist PVT in their efforts to find a suitable location as they help 

our State achieve a zero waste society.” (Appendix H) 

 

9.3 PUBLIC FEEDBACK  

PVT values its relationship with the community and takes feedback into careful consideration. 

PVT’s on-going community outreach efforts include website updates, Westside Story newsletter 

publications, updates to the Nānākuli-Mā‘ili Neighborhood Board, and community tours of the 

facility. While it is uncommon for a community to welcome a waste management facility, PVT 

has made great strides in being a good neighbor and continues to share information about its 

business with the public through open lines of communication and public outreach activities. 

This process has allowed PVT to identify misperceptions within the community about the 

ISWMF and provide clarifying information as needed.  

 

Support received from the community included appreciation for PVT’s: 

• Public outreach efforts 

• High standards for waste management 

• Renewable energy and waste diversion practices 

• Community support and scholarship program. 

• Providing high quality jobs for west side residents 

• Zero-tolerance for haul truck speeding on Lualualei Naval Road 

• Contribution to sustainability standards in Hawaii’s construction industry 

• Vital role to the State’s economy 

 

Concerns from the community included:  

• Impact of fugitive dust  

• Types of wastes accepted (e.g. asbestos) 

• Assessment of alternative sites 

• Adequacy of buffer zone  

• Obstruction of view-plane to cultural sites  

• Evidence of landfill liner safety  

• Stormwater management  
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• State Land Use Agriculture designation 

• Protection of state waters 

• Traffic from trucks going to PVT 

• Groundwater and aquifer protection  

• Byproducts of gasification and anaerobic digestion systems  

• Impact of gypsum drywall during decomposition  

 

9.4 SUMMARY OF PRELIMINARY CONCERNS AND MITIGATIVE MEASURES 

Additional concerns received during the preliminary agency review and community input are 

summarized below. Table 9-1 includes brief descriptions of each concern, PVT’s mitigative 

measures, and references to relevant sections of the Final EIS for more information.  

 

Table 9-1:  Summary of Preliminary Concerns and Mitigative Measures  

Concern Relevant EIS Section Summary of Mitigative Measures 

The inequitable burden 

placed on the 

economically 

disadvantaged Wai‘anae 

population relative to 

other communities for 

hosting undesirable land 

uses that benefit all of 

O‘ahu.  

Section 5.3, 

Socioeconomic and 

Land Use 

Characteristics 

PVT is deeply committed to maintaining a high 

standard of corporate-social responsibility and 

principles of environmental justice in service to 

the community it resides within. PVT would 

continue to provide essential social, economic, 

and environmental services to residents of 

Wai‘anae as discussed in Section 10.3, 

Environmental Justice. 

The Proposed Action has been designed to meet 

state and local BMPs for siting, developing, and 

operating a C&D waste management facility. PVT 

would continue to incorporate BMPs into its daily 

operations to ensure that the Proposed Action 

does not cause any significant impacts that would 

disproportionately burden residents in the 

surrounding area.  

Proximity of landfill to 

residential and 

commercial areas. 

Section 2.5.2.2, 

Setbacks and Section 

6.3.2.3, LUO Article 5, 

Specific Use 

Development 

Standards  

PVT would maintain a 750-foot buffer zone 

between the nearest residential area and the 

active disposal area of the Project Site, which 

complies with the CCH LUO (ROH § 21-5.680, 

Specific Use Standards for Waste Disposal and 

Processing) and PVT’s SWMP. The buffer zone 

would include landscaping, stormwater drainage 

and basin, drainage features, and access roads. 

Potential impacts associated with fugitive dust, 

odor, noise, traffic, and litter are and would be 
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Concern Relevant EIS Section Summary of Mitigative Measures 

avoided and minimized through the 

implementation of the Operations Plan and site 

design, as described in Final EIS Section 2.5, 

Description of the Proposed Action. The measures 

have been proven to be effective at the PVT 

ISWMF.   

Effects of fugitive dust on 

the health of the 

community. 

Section 3.5, Air 

Quality 

PVT would implement dust control measures to 

minimize fugitive dust, including but not limited 

to: 

▪ pave and regularly clean permanent 

access and haul roads;   

▪ apply water to unpaved roads and any 

disturbed surfaces that could be subject 

to dust generation;   

▪ apply water during placement of waste in 

the active landfill face to minimize dust 

generation and promote compaction;   

▪ landscape closed portions of the landfill 

area;   

▪ apply soil cement to unused portions of 

the landfill area;  

▪ maintain a 750-foot buffer zone along the 

southern property boundary;   

▪ install a dust screen along the southern 

property boundary;   

▪ maintain permanent landscaping around 

the site entrance, parking, and 

administrative areas, and along the west 

and south perimeters of the Project Site, 

per the site-specific Landscape Plan;   

▪ install and maintain a wheel wash to clean 

the tires of trucks leaving the site; and  

▪ periodically sweep Lualualei Naval Road 

between the PVT entrance and the 

concrete channel with PVT’s commercial 

street sweeper.   

Concern about the types 

of waste accepted by PVT 

(e.g. asbestos, hazardous 

waste) 

Section 2.4.1, PVT 

ISWMF Materials 

Acceptance and 

Disposal 

PVT does not accept hazardous wastes, as defined 

by State and Federal regulations.  All customers 

are subject to PVT ISWMF prequalification 

procedures, PVT’s SWMP and applicable State and 
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Concern Relevant EIS Section Summary of Mitigative Measures 

Federal laws. No ACM disposal area is proposed 

for the Project Site. 

Obstruction of culturally-

significant view planes 

and impacts to cultural 

landforms.  

Section 5.2, Cultural 

Resources and 

Section 5.4, Scenic 

Resources 

Mitigation measures to minimize and avoid 

impacts to the visual character of the community 

include the following:    

▪ The maximum landfill grades would be 

limited to 255 feet amsl located in the 

northeastern portion of the Project Site 

▪ Preserve views toward Hina's Cave from 

the surrounding area.  

▪ Prior to the first landfill cell development, 

a 15 to 25 foot “grassed shield berm” 

would be created along the edge of the 

cell to shield the debris disposal activities 

from the community’s view.    

▪ A Landscape Plan will be implemented, 

including grassed berms, green dust 

screen, and 25-foot-tall trees along the 

perimeter.  

▪ The debris management operations (e.g., 

MRD-2 and MRD-3, renewable energy 

facilities) have intentionally been sited 

north on the Project Site, away from the 

residential land uses south of the Project 

Site.  

▪ The facilities sited at the southern end 

(e.g., office trailers, weigh station), would 

have a low profile.  

▪ The increases in height would be 

incremental over 30 years.   

▪ The planned PV system would be 

designed to maximize efficiency and 

minimize potential for glint and glare 

visual impacts.  

▪ The amount of bare soil exposed at one 

time would be kept to a minimum. Slopes 

of the filled landfill cells would be seeded 

with fast-growing grass as soon as 

practicable.  

▪ The Proposed Action would operate 

during daytime hours only. The minimal 
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Concern Relevant EIS Section Summary of Mitigative Measures 

lighting onsite will be directed downward 

and/or shielded. 

Protection of Lualualei's 

ground and surface 

water quality.  

Section 3.4, Water 

Resources 

PVT operations would minimize the volume of 

leachate (Final EIS Section 2.5.3.1, Leachate 

Management). Leachate would be managed and 

retained onsite through a LCRS.  

The impermeable liner (described in Final EIS 

Section 2.5.3.2, Landfill Liner) would be installed 

beneath the landfill waste layer to prevent 

leachate from entering the soil and groundwater 

below.  

Groundwater and leachate would be tested 

regularly per PVT’s Groundwater and Leachate 

Monitoring Plan, which is a requirement of the 

facility’s SWMP.  

The stormwater management system (Final EIS 

Section 2.5.3.3, Stormwater Management [Site-

wide]) would divert stormwater away from the 

active landfill cells and around the perimeter of 

the landfill.  BMPs for erosion control and 

stormwater management protocols would 

minimize sediment and pollutants in stormwater 

runoff. PVT will test stormwater discharge per its 

revised NPDES permit.  

Lack of alternative 

locations retained in the 

EIS.  

Section 2.7, 

Alternatives to the 

Proposed Action 

Alternatives considered in the Final EIS included 

alternative designs and technology, postponing 

the Proposed Action, and alternative locations. 

The EIS retained and evaluated the environmental 

benefits, costs and risks of the Proposed Action 

and No Action Alternative. See Section 10.2, 

Alternatives Assessment, for more information.  

Loss of open space and 

agricultural land.  

Section 5.3, 

Socioeconomic and 

Land Use 

Characteristics and 

Section 6.2.2.7, 

Agricultural 

Productivity Ratings 

No permanent or multistory buildings are 

proposed. The operations would be generally 

shielded from public view by topography, 

landscaping, fencing, and berms covered in 

vegetation (See visual mitigation measures 

above).  

In the long-term, when the Proposed Action 

reaches permitted capacity and is closed, the 

open space character of the Project Site would be 

restored. Operational facilities, equipment and 
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Concern Relevant EIS Section Summary of Mitigative Measures 

office trailers would be removed. The reuse 

development potential would be limited to 

structures with shallow footing (one story). 

Therefore, rural open space character will be 

preserved for future generations. Viable options 

for re-use of land are dependent on post-closure 

requirements of state law and PVT’s SWMP. 

Future uses will need to prioritize public safety 

and maintain safeguards to protect the integrity 

of the landfill cap and landfill monitoring systems. 

Any alternatives to open space would have to be 

explored at the time of closure. 

Final EIS Section 6.2.2.7, Agricultural Productivity 

Ratings discusses the agricultural suitability of 

the Project Site, including history of the Project 

Site and its uses. The non-productive soils, lack of 

water, and lack of historic agricultural use 

demonstrate the Project Site is not suitable for 

crops or grazing.  

Negative impacts to 

surrounding agricultural 

uses.  

Section 5.3, 

Socioeconomic 

Resources and Land 

Use Characteristic 

Potential impacts associated with fugitive dust, 

odor, noise, traffic, and litter are and would be 

avoided and minimized through the 

implementation of the Operations Plan and site 

design, as described in Final EIS Section 2.5, 

Description of the Proposed Action. The measures 

have been proven to be effective at the PVT 

ISWMF.  

Speeding truck drivers 

and the maintenance of 

Lualualei Naval Road.  

Section 4.1, 

Transportation 

PVT does not propose to increase its permitted 

limit of up to 300 waste haul trucks per day. PVT 

policies include the following measures to 

minimize traffic impacts to the community:  

▪ Adhere to the operating hours.  

▪ No early arrivals. Repeat offenses would 

result in revoking the driver’s access 

privileges.  

▪ Turn off diesel engines while waiting in 

line to minimize the noise and diesel odor 

emissions.  

▪ Adhere to posted speed limits both on- 

and off-site. 
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Concern Relevant EIS Section Summary of Mitigative Measures 

▪ Encourages community members to call 

PVT’s office to report speeding trucks.  

PVT penalizes speeding drivers and will 

suspend repeat offenders from the site, if 

necessary. 

▪ Coordinate with the Navy to maintain and 

repair Lualualei Naval Road.  

Impacts to native fauna 

and flora.   

Section 3.7, Biological 

Surveys 

Although it is improbable that the Project Site 

habitat could be used for Short-eared Owls 

nesting, a qualified biologist will conduct a nesting 

Short-eared Owl survey of the Project Site 

immediately prior to clearing and grading. 

The Proposed Action would only operate during 

daytime hours and no nighttime construction is 

anticipated. However, if night lighting is required, 

PVT would shield all lights and/or place lights high 

enough to be pointed directly at the ground to 

minimize impacts to nocturnally flying seabirds. 

Excess Noise. Section 3.6, Noise PVT’s policies to minimize noise impacts would 

include the following:  

▪ Require all site-owned and customer-

owned vehicles traveling internally on the 

site to be operating with fully functional 

mufflers and in a state of good repair.  

▪ Encourage quiet operating techniques 

and practices.  

▪ Maintain the commonly traveled roads to 

keep a smooth evenly sloped surface free 

from major bumps and potholes that 

cause noise when traveled over.  

▪ Grade all roads at a low enough slope that 

they do not require excessive throttle to 

navigate.  

▪ Post signage to inform drivers of “no 

engine braking” and “no horn unless 

emergency” areas close to noise critical 

areas. 

Source: Environmental Impact Statement, PVT ISWMF Relocation 
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10 ADDITIONAL DISCUSSION ON KEY PRELIMINARY 

CONCERNS 

PVT is committed to mitigating anticipated impacts using BMPs in design, site development, 

and operations. Potential significant adverse impacts have been anticipated and addressed 

based on PVT’s years of operations in this community. The PVT ISWMF Operations Plan includes 

processes and protocols that would be modified for the Proposed Action to avoid and minimize 

impacts on the surrounding areas.  

 

The following discussions are provided in response to key concerns received during the 

preliminary outreach and Draft EIS review period.  

 

10.1 AIR QUALITY 

PVT conducted the following studies in response to dust concerns in the Wai‘anae area.  

 

10.1.1 Air Quality Impact Report 

PVT provided an Air Quality Impact Report to assess the environmental and community health 

impacts of the Proposed Action. The studies were conducted according to U.S. Environmental 

Protection Agency (EPA) recommended computer model AERMOD in accordance with human 

risk assessment standards. Cumulatively, these studies conclude that air emissions from the 

Proposed Action would be in compliance with National and State Ambient Air Quality 

Standards.  

 

10.1.2 Nānākuli Dust Study  

On behalf of the HDOH Solid and Hazardous Waste Branch, Tetra Tech (2011) completed the 

Nānākuli Dust Study Technical Evaluation and Recommendations to assess potential dust 

sources that may affect the Nānākuli community and surrounding areas. The study included a 

comprehensive review of all available sources of air quality data and performed other field-

related and research-oriented tasks to: 

• Identify and evaluate the level of dust in the area; 

• Evaluate potential health concerns related to dust; and 

• Compare dust concentrations with other areas on O‘ahu . 

 

Tetra Tech conducted site visits and reconnaissance to document onsite conditions and 

performed homeowner interviews to collect data on potential dust issues. The study included 

site observations of dust present at the existing PVT ISWMF site and the surrounding area. The 

study identified the following potential sources of dust in the area: 
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• Various commercial and industrial sources, located along Lualualei Road; 

• Roadway sources, predominantly along Lualualei Road, between Farrington Highway 

and PVT Landfill; 

• Residential yards, which are unvegetated (bare dirt); and 

• Other commercial, agricultural, and residential areas with unvegetated properties in the 

mixed-use area along Hakimo Road. 

 

Tetra Tech acknowledged that dust is present in the Nānākuli community due to various 

sources in the area. The report determined that PVT operations do not pose a health risk to 

nearby residents or employees of PVT. In conclusion, the study found that:  

• “Dust on the leeward side of O‘ahu cannot be avoided altogether. Depending on the 

time of year and uncontrollable weather conditions, exposed areas of surface soil will 

result in airborne dust. As a result, the potential sources of dust that have been 

identified in this report focus on human activity that can be identified and addressed.” 

• “Dust presents a nuisance for the residents of Nānākuli when wind conditions facilitate 

transport and deposition from potential dust sources. However, based upon a review of 

all available data, and a review of the on-site conditions, the dust does not pose a health 

concern.” 

 

The Tetra Tech report presented recommendations to help reduce potential fugitive dust 

emissions. PVT has implemented all recommendations related to its operations including: 

• Paving of unpaved roads; 

• Applying water to exposed areas on a routine basis, which results in dust reduction; and 

• Vegetation or applying ground cover on unused slopes of the landfill area. 

 

10.1.3 Human Health Risk Assessments  

Five human health risk assessment reports were conducted for PVT ISWMF operations. 

Collectively, the reports assess the potential impact of various PVT operations on the health of 

PVT workers and residents downwind of PVT operations. The reports assessed dust emissions 

from specific operations conducted at the facility (e.g. acceptance and disposal of contaminated 

soils, recycling, MRD, beneficial use of AES and BESI ash). Both carcinogenic and 

noncarcinogenic risks were assessed. The reports conclude that fugitive dust does not pose a 

health concern to PVT employees or residents downwind of PVT operations. Full reports can be 

found on the PVT website.  

 

10.1.4 Fugitive Dust Control  

 PVT recognizes that dust continues to pose a concern to residents of the Nānākuli community, 

and in response, has developed BMPs and operational controls to minimize the generation and 
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dispersal of fugitive dust around the PVT ISWMF. Air quality data at the existing ISWMF found 

that PVT’s dust management practices result in air quality that is the same or better than other 

communities monitored by DOH. PVT’s current practices have been adapted over years of 

successful operation and consideration of relevant environmental factors such as: site 

topography and surroundings, soil conditions, meteorological conditions, site activities, site 

equipment, and types of material processed. PVT would continue to implement reasonable 

precautions to control fugitive dust on a case-by-case basis, in addition to these daily practices:   

• Pave and regularly clean permanent access and haul roads; 

• Apply water to unpaved roads and any disturbed surfaces that could be subject to dust 

generation; 

• Apply water during placement of waste in the active landfill face to minimize dust 

generation and promote compaction; 

• Landscape closed portions of the landfill area; 

• Apply soil cement to unused portions of the landfill area; 

• Maintain a 750-foot buffer zone along the southern property boundary; 

• Install a 20-foot dust screen along the southern property boundary; 

• Maintain permanent landscaping around the site entrance, parking, and administrative 

areas, and along the west and south perimeters of the Project Site, per the site-specific 

Landscape Plan; 

• Install and maintain a wheel wash to clean the tires of trucks leaving the site;  

• Periodically sweep Lualualei Naval Road between the PVT entrance and the concrete 

channel with PVT’s commercial street sweeper; and 

• Cease operations when wind speeds exceed 40 miles per hour. 

 

10.2 ALTERNATIVES ASSESSMENT 

Alternatives considered in the Final EIS included alternative designs and technology, postponing 

the Proposed Action, and alternative locations. The EIS retained and evaluated the 

environmental benefits, costs and risks of the Proposed Action and No Action Alternative. A 

summary of this assessment process is provided below.  

 

10.2.1 Alternative Site Analysis   

The Project Site is the only land parcel available to PVT and its proximity to the PVT ISWMF 

maximizes future operational efficiency and flexibility. Nevertheless, the EIS team evaluated 11 

sites previously identified by the CCH as possible locations for waste management and disposal. 

The methods and rationale used to determine each site’s availability and suitability for use as a 

C&D ISWMF is summarized below. 
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10.2.1.1 CCH Landfill Siting Studies  

The Proposed Action utilized the following two landfill siting studies, published by the CCH 

Department of Environmental Services (ENV), to conduct its Alternative Site Analysis: 

• Report of the Mayor’s Advisory Committee on Landfill Selection, September 2012 (CCH 

ENV 2012).  

• Assessment of Municipal Solid Waste Handling Requirements for the Island of O‘ahu , 

November 2017 (CCH ENV 2017).  

 
The 2012 CCH siting study originally identified 465 potential landfill sites. After applying 

screening factors to the 465 potential sites, 11 sites remained that were compatible for use as a 

waste disposal and processing facility. These 11 sites were further evaluated and ranked in the 

2017 CCH ENV study. Locations and rankings of the 11 alternative sites are provided on Figure 

10-1. 

 

10.2.1.2 Site Selection Criteria 

The EIS team evaluated the 11 sites from the 2017 CCH ENV study to determine their 

availability and suitability for use as a C&D ISWMF. Each site was screened based on the 

information provided in the CCH studies and the additional criterion specific to the Proposed 

Action, such as:  

• Ownership of property and ability of PVT to acquire; 

• Compatibility with current and surrounding land uses; 

• Vacant land / ability to develop within timeframe of the PVT ISWMF closure; 

• Sufficient developable area (minimum 100 acres); 

• Proximity to existing PVT ISWMF operations, maximizing operational efficiency at both 

sites; and 

• Engineering and site development constraints. 

 

Table 10-1 provides a summary of PVT’s Alternative Site Analysis based on relevant selection 

criteria for the Proposed Action. 

 

Table 10-1:  Summary of Alternative Site Analysis 

Site Name 
Retained 

in EIS 
Rationale 

Upland 

Kahuku 2 

No Federal Land Ownership – Based on the CCH’s past experience with the 

difficulty of acquiring Federal land for its facilities including the rejection 

of prior requests for the use of land for landfilling (CCH ENV 2012). 
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Upland 

Kahuku 1 

No Federal Land Ownership – Based on the CCH’s past experience with the 

difficulty of acquiring Federal land for its facilities including the rejection 

of prior requests for the use of land for landfilling (CCH ENV 2012). 

Upland 

Pūpūkea 2 

No Land Use – Ag-1 (restricted agriculture) zoning designation, waste 

disposal and processing is not a permitted use per the LUO.  

Engineering and site development constraints – The site is underlaid by 

fresh water. HDOH prefers to site landfills where there is little to no risk 

of impact to drinking water.  

Upland 

Pūpūkea 1 

No Land Use – Ag-1 (restricted agriculture) zoning designation, waste 

disposal and processing is not a permitted use per the LUO. 

Engineering and site development constraints – The site is underlaid by 

fresh water. HDOH prefers to site landfills where there is little to no risk 

of impact to drinking water. 

Ameron 

Quarry 

No Land Use – The Ameron Quarry site is currently an active quarry. 

Quarrying operations would not end within the timeline that a new C&D 

ISWMF is required (CCH ENV 2017). A portion of the site has a P-1 

(restricted preservation) zoning designation. Although waste disposal 

and processing is a permitted use of P-1 lands, the purpose of the 

preservation districts is to preserve and manage major open space and 

recreation lands and lands of scenic and other natural resource value. 

Upland 

Nānākuli 1 

(Wai‘anae 

Valley) 

No Engineering and site development constraints – Parcel located in upper, 

northwest section of Wai‘anae Valley. Use of the site would require 

extensive roadway improvements to CCH and privately-owned roadways 

(Wai‘anae Valley Road, Piliuka Place, and Kawiwi Way) for which PVT has 

no jurisdiction (CCH ENV 2017).  

Engineering and site development constraints – The site is underlaid by 

fresh water. HDOH prefers to site landfills where there is little to no risk 

of impact to drinking water. 

Upland Lā‘ie  No Land Use – The eastern half of the site has a P-1 (restricted preservation) 

zoning designation.   

Engineering and site development constraints – Use of the site would 

require extensive roadway improvements to CCH and privately-owned 

roadways for which PVT has no jurisdiction (CCH ENV 2017). 

Engineering and site development constraints – The site is underlaid by 

fresh water. HDOH prefers to site landfills where there is little to no risk 

of impact to drinking water. 

Kea‘au No Land Use – There are many years of well documented community efforts 

to preserve the site from development due to its rich cultural history and 

archaeological resources. In 2018, a Senate Resolution was proposed to 

preserve the area (S.R. 42 S.D. 1 2018). 

A large portion (approximately 1/3) of TMK 83001040 and the western 

boundary of TMK 83001042 is within the Tsunami evacuation zone. 
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Source: Environmental Impact Statement, PVT ISWMF Relocation 

 

10.2.1.3 Project Site Determination  

The Project Site was determined to be the most viable location for PVT to relocate the existing 

ISWMF operations based on the criteria described. This site is the only location owned by a PVT 

affiliate and immediately available to PVT for use for the Proposed Action. The majority of sites 

identified by CCH are not available to PVT, including the ability to condemn land and expand 

City and private roadways. 

 

10.2.2 Alternative Design Analysis   

PVT considered several design alternatives in the development of the Proposed Action to 

mitigate visual, noise, and dust impacts of the Proposed Action. Alternative designs considered 

and dismissed for the Proposed Action are summarized below. 

 

10.2.2.1 Landfill Elevation  

The maximum landfill grade is proposed at 255 feet amsl with the highest grades located in the 

northeastern portion of the Project Site (Figure 2-4). The 255 feet amsl limit is consistent with 

the existing PVT landfill and is necessary to maintain long-term slope stability. Increasing the 

landfill height would result in visual impacts to the surrounding community and culturally 

important view planes (e.g. Hina’s Cave).  

 

Landfill operations cannot be sited within the tsunami inundation zones 

per HDOH regulations. 

TMK 83001041 has a P-1 (restricted preservation) zoning designation. 

The parcel is located on southern slopes of the ridgeline and contains 

little usable space for C&D ISWMF operations.  

Kāne‘ohe by 

H3 

No Land Use – The site has a P-1 (restricted preservation) zoning 

designation.  

Engineering and site development constraints – Close proximity to 

wetlands. Difficult to operate a landfill due to high rainfall and potential 

runoff issues that could impact water quality.  

Upland 

Hawai‘i Kai 

No Land Ownership - Placed in a preservation trust and many years of well 

documented community efforts to preserve the site from development 

(CCH ENV 2017). 

Kapa‘a 

Quarry Road 

No Land Use – The site has a P-1 (restricted preservation) zoning 

designation.   

Engineering and site development constraints – Close proximity to 

wetlands. Difficult to operate a landfill due to high rainfall and potential 

runoff issues that could impact water quality. 
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10.2.2.2 Site Entrance/ Exit  

PVT has strategically located the Project Site entrance / exit directly across from the existing 

PVT ISWMF site entrance/exit on Lualualei Naval Road (Figure 2-3). The location was selected to 

minimize disturbance to the surrounding areas by establishing the shortest possible distance 

for trucks to travel into the Project Site. Placing the entrance further up the road would 

consequently increase traffic and the potential for fugitive dust. The Proposed Action has been 

designed to maximize on-site mitigation and BMPs, including the entrance/exit location in 

relation to other design considerations. 

 

Access to Lualualei Naval Road is permitted by PVT’s license with the U.S. Navy (Appendix E). 

PVT considered siting the entrance further north on the road as a design alternative to the 

Proposed Action, however this was found to be a costly process that would take years to 

negotiate. This option was dismissed due to the aforementioned impacts and restrictions.   

 

10.2.2.3 Buffer Zone 

PVT would maintain a 750-foot buffer zone between the nearest residential area (located south 

of the Project Site) and the active disposal area (beginning with Cell 10) of the Project Site. A 

750-foot setback was selected to be consistent with PVT’s existing SWMP, minimize impacts to 

surrounding land uses, and maximize the use of the available land area. The buffer zone would 

include landscaping, stormwater drainage and basin, drainage features, and access roads. As 

described in the Final EIS Section 6.3.2.3, LUO Article 5, Specific Use Development Standards, 

the 750-foot buffer complies with the CCH LUO (ROH § 21-5.680, Specific Use Standards for 

Waste Disposal and Processing) and increasing the size of the buffer zone would not result in 

less environmental impact. Resource experts analyzed the impacts of the Proposed Action on 

air quality, noise, and traffic with a 750-buffer zone in its models/analysis. Each study 

determined that the Proposed Action would have no significant impact on the studied resource. 

Increasing the size of the buffer zone would decrease the lifespan of the facility, meaning the 

CCH will have to site and construct another landfill sooner. Refer to Section 3.6.2, Setbacks and 

Buffering, for more information. 

 

10.2.2.4 Stormwater Basin 

The stormwater basin was sized to manage runoff from a 25-year, 24-hour storm, as required 

by the solid waste regulations (HAR § 11-58.1-15(g)). The design includes LID hydrologic design 

strategies and BMPs to limit, convey, and retain peak stormwater flows on site, and is 

consistent with the “Storm Water BMP Guide for New and Redevelopment” recommendations 

prepared by DPP. Astroturf will cover the stormwater basins to reduce dust generation and so 

that the stormwater basin visually looks like a large field (i.e. minimize visual impacts). Astroturf 

was selected over landscaping in the basins because the lack of potable water on the site for 
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irrigation and ease of maintenance. Refer to Section 3.6.1, Grading and Landscaping, for more 

information.  

 

10.2.3 No Action Alternative 

The No Action Alternative would not meet the purpose and need or objectives for the Proposed 

Action but is retained as a baseline of existing conditions for the impact analysis of the 

Proposed Action. The PVT ISWMF would be closed when it reaches capacity, in accordance with 

its SWMP. The Project Site would remain vacant until an alternative use is identified. The No 

Action Alternative is retained in the environmental impact analysis as a baseline for existing 

conditions. 

 

The No Action Alternative would have no direct or indirect impact on population trends, 

demographic characteristics, housing, or health of the residential population of the Wai‘anae 

Region. Closing of the PVT ISWMF operations would have significant adverse impacts on 

employment, fiscal revenues, and contributions to O‘ahu’s economy. The PVT ISWMF would 

close and approximately 80 jobs, $1.3 million in CCH government revenues, and $1 million in 

community philanthropic contributions would be lost. The direct, indirect and induced 

contributions of the PVT ISWMF to O‘ahu’s economy would cease. 

 

The CCH would need to identify and invest in an alternative C&D debris management solution 

to replace PVT operations. Under the No Action Alternative, the CCH Department of 

Environmental Services would be responsible for siting, permitting, managing, and operating a 

public facility. No alternatives have been identified but they could include: expanding an 

existing landfill, siting a new landfill, investing in new technology; paying for off-island 

shipment; or a combination of options. The CCH has multiple siting options not available to PVT, 

including the ability to condemn land and expand city and private roadways. If the alternative 

solution does not divert waste from landfilling to the extent that PVT does, then the adverse 

economic impacts could be exacerbated by the shortened lifespan of the new C&D landfill or 

the increase in volume and costs to ship more waste off-island. There would also be a 

significant adverse impact to the CCH’s disaster preparedness and response. 

 

10.3 ENVIRONMENTAL JUSTICE  

PVT utilizes the following definition of environmental justice in Hawaiʻi as stated in the Hawaiʻi 

Environmental Justice Initiative Report (Kahihikolo 2008):  

“Environmental justice is the right of every person in Hawaiʻi to live in a clean and 

healthy environment, to be treated fairly, and to have meaningful involvement in 

decisions that affect their environment and health; with an emphasis on the 

responsibility of every person in Hawaiʻi to uphold traditional and customary Native 
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Hawaiian practices that preserve, protect, and restore the ʻāina for present and future 

generations.” 

 

While PVT recognizes that it is unlikely for a landfill to be welcomed into a community, it places 

a high priority on establishing responsible business practices and community engagement that 

align with the environmental justice principles described above. Despite the concerns 

expressed during the Draft EIS process, PVT continues to receive tremendous support from 

businesses, schools, and residents for its positive role within the community. The Proposed 

Action would allow PVT to continue providing beneficial recreation, education, and 

socioeconomic opportunities to its neighbors on the Wai‘anae Coast by offering student 

scholarships, non-profit grants, and specialized training to its employees (see Section 5.3.2.3, 

Economic Characteristics, and Section 5.3.2.4, Social Characteristics, of the Final EIS). PVT 

employees are able to earn competitive wages (Table 10-2) working within their own 

community, which is often unavailable for residents of West Oʻahu.  

 

Table 10-2: Comparison of Waste/Treatment Disposal Industry Wages by Occupation 

Occupation  

(Standard Occupational 

Classification Code) 

2017 National ($)1  2017 PVT ($)2  

Annual Mean 

Wage ($) 

Annual 

Median Wage 

($) 

Annual Mean 

Wage ($) 

Annual 

Median Wage 

($) 

Office and 

Administrative Support 

Workers, All Other 

(439199) 

39,730 36,650 53,525 52,757 

Construction and 

Extraction Occupations 

(470000) 

51,430 46,850 50,215 49,878 

Material Moving 

Workers, All Other 

(537199) 

40,490 37,950 38,731 33,218 

Total PVT Payroll 2017 = $4,712,074 

Note: Annual wages have been calculated by multiplying the hourly mean wage by 2,080 hours. 

1) USDL 2017. 2) PVT provided 2017 wage information. 

Source: Environmental Impact Statement, PVT ISWMF Relocation 

 

PVT also provides essential environmental services that foster a clean and healthy environment 

for residents of West Oʻahu. It takes pride in being a valued neighbor and often supports 

community efforts to remove unmanaged waste that would otherwise accumulate and create 

increased health hazards for nearby residents. PVT’s day-to-day operations implement a wide 

range of BMPs and environmental protection measures that exceed normal standards in the 
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C&D waste management industry to ensure that their ISWMF operations do not impact the 

health of residents or the environment. Years of environmental monitoring and reporting have 

proven these measures to be effective. Despite this success, PVT is committed to improving on-

site mitigation by regularly engaging with its neighbors to address any on-going concerns. 

Under the Proposed Action, PVT would continue to encourage community engagement “in 

decisions that affect their environmental and health,” as discussed in Section 9.2, Public 

Outreach, and Section 9.3, Public Feedback.   

 

As discussed in the Final EIS, the Proposed Action would not significantly impact cultural or 

traditional Hawaiian practices. PVT has developed a SHPD-approved Preservation Plan to 

provide additional protection to historic resources in the vicinity of the Project Site. The 

Proposed Action would protect and restore the land by planting native species outside of 

landfilled areas and would preserve the open space character after the landfill is closed.  

 

Overall, PVT is deeply committed to maintaining a high standard of corporate-social 

responsibility and principles of environmental justice in service to the community it resides 

within. PVT would continue to incorporate BMPs into its daily operations to ensure that the 

Proposed Action does not cause any significant impacts that would disproportionately burden 

residents in the surrounding area. The Project Site was selected in accordance with industry 

guidelines prepared by the U.S. Army Corps of Engineers, Engineer Research and Development 

Center / Construction Engineering Research Laboratory, for responsible management of C&D 

debris. The criteria for siting a C&D landfill is summarized as follows:    

“Solid waste landfills in the US sited in arid regions will continue to receive significant 

volumes of waste generated in urban areas. Landfills located in wet regions, near 

waterways, and in other environmentally sensitive areas will continue to trend toward 

closure.” 

 

The Proposed Action must also adhere to the requirements set forth for siting a C&D solid 

waste landfill by the State of Hawaiʻi in HAR §11-58.1-19(c)(1): 

“Landfills shall not be located in areas susceptible to flooding, in wetlands, close to 

potable water supplies, near fault areas, or any other unstable locations.” 

 

Locating a site on Oʻahu that meets this criterion is difficult in nature due to the limited 

availability of land on an island. The climate of West Oʻahu is characteristically arid (dry), with 

high temperatures and low rainfall (generally less than 1 inch per month), which satisfies the 

conditions set forth by federal researchers and regulators for responsible waste management. 

These are also the conditions that make the Project Site generally unsuitable for agricultural 

productivity. Table 10-3 provides a summary of the climate data collected at the PVT ISWMF 
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weather station between 2006 to 2018. See Section 3.1, Climate and Rainfall, of the Final EIS 

for more information.  

 

Table 10-3:  PVT ISWMF Station Climate Data 2006-2018  

 Annual Temperature (ºF) Rainfall (inches) Wind Speed (mph)/ 

 Wind Direction 

Year Minimum 

Average 

Maximum 

Average 

Annual 

Average 

Total 

Annual 

Maximum 

in 24 

hours 

Average Maximum 

2006 72 82 77 20 3 5/N-NE 49/SE 

2007 72 83 77 13 3 5/E 54/E 

2008 71 82 77 19 5 5/E 51/E 

2009 72 81 76 6 1 5/NE 56/N-NE 

2010 72 81 76 14 3 5/NE 50/NE 

2011 71 83 77 18 6 4/NE 52/NE 

2012 71 82 76 6 1 5/NE 55/NE 

2013 72 83 77 14 2 5/N 68/N 

2014 72 83 77 7 1 5/N 50/N 

2015 73 83 78 13 2 6/N 51//E 

2016 73 84 78 5 1 5/N 55/N 

2017 72 84 78 15 2 5/NE 60/N 

2018 73 84 78 11 2 5/NE 79/NE 

Average  72 83 77 12 2 5/NE 56/NE 

N = North; E = East; S = South 

Source: Environmental Impact Statement, PVT ISWMF Relocation 

 

The Proposed Action has been designed to meet state and local BMPs for siting, developing, 

and operating a C&D waste management facility. PVT’s mitigation measures have proven 

effective based on years of environmental, health, and safety reports at the existing PVT 

ISWMF. The Proposed Action would provide significant socioeconomic benefits to residents of 

West Oʻahu and essential services that extend to all communities across Oʻahu while abiding by 

all applicable environmental laws, regulations, and policies to protect the environment and 

health of the surrounding community.  

 

10.4 LAND USE CHARACTERISTICS  

The Proposed Action is consistent with the existing PVT ISWMF, and therefore would not alter 

the existing land use characteristics or conditions surrounding the Project Site. As discussed in 

Final EIS, the Project Site is not currently used for agriculture, nor has it been used for 

agriculture crops, grazing, or traditional gathering in the past. The Project Site does not have 
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soil qualities, water resources, or growing conditions that would support agricultural 

production or livestock as a future land use. 

 

The Proposed Action would not adversely impact scenic resources, such as Hina’s Cave, and 

would preserve the open space character of the land for the benefit of future generations. The 

ISWMF is an allowable use of AG-2 lands with a Conditional Use Permit Major and would not 

require any changes to the WSCP.  

 

The Proposed Action would allow PVT to continue providing beneficial environmental services 

to the surrounding community and Oʻahu, without causing impact to existing or future land use 

at the Project Site.  

 

10.5 WATER RESOURCES  

 The Proposed Action has been designed with significant, natural stormwater features that 

protect water resource and minimize erosion at the Project Site. The Project Site would be 

covered with less than 10% of impervious surfaces so that stormwater is managed onsite. PVT’s 

landscape plan would incorporate a variety of drought-tolerant native plant species that 

provide biofiltration benefits, while unused areas of the landfill would be seeded with 

Buffelgrass and Guinea.  

 

 The Proposed Action would install an impermeable liner to prevent leachate from the landfill 

from impacting groundwater at the Project Site. PVT’s Groundwater and Leachate Monitoring 

Plan establishes standards for groundwater monitoring, sampling, and reporting; the existing 

plan includes semiannual sampling of groundwater monitoring wells, annual sampling of the 

leachate sump, and semiannual reports submitted to the HDOH. Monitoring data from the 

existing ISWMF indicates that leachate from the landfill does not impact groundwater, based on 

data PVT has collected since 1992. These records are available at the HDOH, Solid and 

Hazardous Waste Branch, Solid Waste Management Office, and summarized in PVT’s Geology, 

Hydrology, and Water Quality Report for the Proposed Action (Appendix B).  

 

Two existing wells on the Project Site [PW-1 (Well 2308-03) and North Well (Well 2408-11)] 

(Figure 4-1) connect to brackish water aquifers. PW-1 is located in a basal, unconfined dike 

aquifer (Aquifer Code 30302112). The aquifer is classified as not ecologically important and 

replaceable (Mink and Lau, 1990). PVT’s North Well is in the upper, basal, unconfined, 

sedimentary caprock aquifer (Aquifer Code 30302116). The aquifer is classified as not 

ecologically important and irreplaceable (Mink and Lau, 1990). Both aquifers have moderate 

salinity with chloride concentrations between 1,000 and 5,000 milligrams per liter and are not a 

source for drinking water.  
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No ephemeral freshwater resources are located within the vicinity of the Project Site. The 

Project Site is located about three miles down gradient from the nearest drinking water source. 

Therefore, no potential impact would occur, and no additional mitigation is required.  
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Figure 10-1:  Alternative Site Locations and Rankings from 2017 CCH ENV Study  

 
Source: Environmental Impact Statement, PVT ISWMF Relocation
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Section 1  Introduction 
This report summarizes the results of a geology, hydrology and water quality study of the PVT 
Integrated Solid Waste Management Facility (PVT ISWMF) located in Nānākuli, on the leeward 
coast of the Island of O‘ahu, Hawai‘i. The study involved a review of available geologic and 
hydrologic data from the literature and a review of site-specific data from soil borings, test pits, 
existing groundwater wells, and surface water sampling points located on the PVT ISWMF 
property. The data was compiled into this report to present an overview of surface water and 
groundwater conditions at PVT ISWMF and the proposed relocation site, and a discussion of 
the anticipated impact that proposed improvements and relocation of operations from one 
area of the site to another will have on surface water and groundwater. 

Section 2 Site Description 
The PVT ISWMF is located in the community of Nānākuli near the western coast of the Island of 
O‘ahu, Hawai‘i. The property begins approximately 1,600 feet northeast of the intersection of 
Farrington Highway and Lualualei Naval Road, and extends northerly approximately one mile 
along Lualualei Naval Road, as shown on Figure 1, Site Vicinity Map, and Figure 2, Current Site 
Plan.   

The developed portion of the facility covers approximately 200 acres and is bordered to the 
east by Lualualei Naval Road, to the west by Ulehawa Stream, to the south by a residential 
neighborhood, and to the north by Pine Ridge Farms, Inc., a trucking, concrete and asphalt 
recycling, and concrete production facility. PVT ISWMF operations include a construction and 
demolition (C&D) material landfill with asbestos disposal and liquids solidification areas, and a 
recycling and materials recovery operation. 

An undeveloped parcel of 179 acres to the east of Lualualei Naval Road, owned by Leeward 
Land, an affiliate of PVT, is currently used for soil borrow, water supply, and drainage control. 
The undeveloped parcel is bordered to the north and east by the naturally vegetated and 
steeply sloped Pu‘u Heleakalā, to the south by a residential neighborhood, and to the west by 
Lualualei Naval Road. Further west is the developed portion of PVT ISWMF and Pine Ridge 
Farms, Inc. The general land use of the surrounding area includes low-density residential, 
commercial, and agricultural properties, in addition to industrial and undeveloped properties. 

The facility, under previous ownership, began landfill operations in 1985 to fill depressions 
from past quarry activities (Clayton Environmental Consultants, 1992). The facility has 
historically accepted demolition and landscaping waste, roofing and other non-degradable 
materials, incinerator ash, shredded automobiles, encapsulated or bagged asbestos, and oily 
waste (Clayton Environmental Consultants, 1992). Currently, the only wastes accepted for 
disposal at the landfill are C&D material, asbestos-containing material, and contaminated soil. 
In accordance with the facility’s operations plan, facility personnel follow detailed operational 
procedures for the acceptance of solid waste. 



Reference: USGS, 1998; Google Earth, 2018.
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The C&D landfill is currently comprised of two areas, Phase I and Phase II. The 49-acre Phase I 
area of the landfill includes the original portion of the C&D landfill, which received debris prior 
to October 9, 1993, and the asbestos disposal area. Phase I of the landfill is earth-lined with no 
leachate collection system. C&D debris disposal operations in Phase I had low compaction 
densities, producing a fill that contains a substantial amount of void spaces. As a result, this 
historic area of landfill has been prone to subsurface fires due to the intrusion of oxygen into 
the void space. In response, PVT is authorized by its Solid Waste Management Permit to: 
(1) remove previously buried debris; (2) process the debris to recover recyclable materials; and 
(3) replace any unrecyclable materials in the landfill. 

The 104-acre Phase II area of the landfill consists of a series of cells numbered Cell 1 through 
Cell 9. To date, Cells 1 through 9A are constructed and Cell 9B, the last remaining permitted 
disposal area, is partly occupied by the recycling and materials recovery operation and the 
liquid waste solidification area. The Phase II landfill cells are constructed with an impermeable 
composite liner and leachate collection and removal system. In 2011, PVT ISWMF began 
operating the six-acre recycling and materials recovery and diversion (MRD) facility to recover, 
reuse and recycle both previously landfilled debris and incoming debris. 

The 179-acre undeveloped parcel to the east of Lualualei Naval Road is referred to in this 
report as the Project Site, and is the location of the proposed operational improvements. 
Currently, the Project Site consists of open land mostly covered by low-growing grasses, 
shrubs, and trees. The Project Site is largely undeveloped apart from some unpaved 
roads/paths, two non-potable brackish water industrial supply wells (one of which is not yet in 
service), one PVT groundwater monitoring well, and two 25,000-gallon water storage tanks, 
which are used to supply operational water to the existing ISWMF operation.  

Section 3 Proposed Improvements 
The proposed improvements at PVT ISWMF include:   

• Relocation of C&D waste receiving, materials sorting/recycling, and C&D disposal 
operations; 

• Relocation, modernization and enhancement of recycling operations (e.g. installation of 
two MRD process lines); and 

• Installation of renewable energy facilities to power PVT operations (e.g. one 1,000-
kilowatt hour enclosed gasification unit or anaerobic digestion system and 
approximately seven acres of photovoltaic panels). 

These activities would occur on the 179-acre undeveloped parcel east of Lualualei Naval Road, 
referred to as the Project Site. Approximately 75 acres of the 179-acre parcel are proposed to 
be lined for development and operation of a C&D debris landfill (Phase III). An area of 
approximately 10 acres at the north end of the Project Site would accommodate process lines 



Geology, Hydrology and Water Quality Report 
PVT Integrated Solid Waste Management Facility Relocation 

 
March 2019 

 

5 

MRD-2 and MRD-3, which are to be developed and operated to increase the processing 
capacity and minimize landfilling of recyclable materials. The gasification unit or anaerobic 
digestion system would also be located in the MRD area of the Project Site. Figure 3 shows the 
proposed development plan for the Project Site. 

The proposed project extends the service life of the PVT ISWMF operations. PVT does not 
propose to increase the maximum permitted daily tonnage of C&D waste limit of 3,000 tons 
per day, and therefore, no increase from the current maximum daily truck trips of 300 is 
proposed. PVT will continue to employ 60 full-time and 20 temporary personnel. The hours of 
operations would not change. 

The development of the proposed project is scheduled to begin once all permits are obtained. 
The relocation of operations to the project site is dictated by the capacity remaining at the 
existing PVT ISWMF. The airspace will be maximized at the existing PVT ISWMF facility before 
utilizing the landfill at the new site.   

Section 4 Geologic Setting 
4.1 Climate 
The climate of O‘ahu is subtropical characterized by mild temperatures throughout the year, 
moderate humidity, persistence of northeasterly trade winds, significant differences in rainfall 
within short distances, and infrequent severe storms (National Weather Service, 2015). Another 
primary characteristic of O‘ahu’s climate is the presence of only two seasons: a dry season 
generally occurring between May and October, and a wet season generally occurring between 
October and April (National Weather Service, 2015). 

The Nānākuli area averages approximately 11 inches of rainfall per year, based on the last 15 
years of data from the on-site weather station at PVT ISWMF. Most of the annual precipitation 
falls between November and March. During these months, rainfall averages one to two inches 
per month, with generally less than one inch per month falling during the rest of the year. The 
average adjusted pan evaporation in the Nānākuli area is approximately 80 inches per year 
(Ekern and Chang, 1985). 

Temperatures during the day range from the low 60s to the upper 70s during the winter 
months, and from the lower 70s to the upper 80s during the summer months (A-Mehr, 2011). 

4.2 Topography 
PVT ISWMF is located in Lualualei Valley, a broad amphitheater-headed valley located on the 
west side of the Wai‘anae mountain range. The valley floor comprises approximately 14 square 
miles and is relatively flat, with the exception of several volcanic peaks located in the lower 
parts of the valley. These peaks include Pu‘u o Hulu Kai, Pu‘u o Hulu Uka, and Pu‘u Heleakalā.  
PVT ISWMF is located between Pu‘u Heleakalā (elevation 1,890 feet above mean sea level 





Geology, Hydrology and Water Quality Report 
PVT Integrated Solid Waste Management Facility Relocation 

 
March 2019 

 

7 

 [MSL]) and Pu‘u o Hulu Uka (elevation 715 feet MSL). In the valley the regional topography 
slopes gently down toward the ocean, as shown in Figure 4, Regional Topography. Elevations 
in the developed portion of the site prior to landfilling ranged from approximately 20 to 60 feet 
MSL (United States Geological Survey [USGS], 1983), while current site elevations in these 
areas range from approximately 20 to 175 feet MSL. In the undeveloped Project Site parcel 
east of Lualualei Naval Road, the elevations range from approximately 40 to 300 feet MSL as 
shown on Figures 1 and 2. The southwestern side of the property is located approximately 
2,000 feet from the shoreline, and the most inland portions of the property are within 7,500 
feet of the shoreline. 

4.3 Regional Geology 
The island of O‘ahu was built by three shield volcanoes, the Ka‘ena, Wai‘anae, and Ko‘olau 
volcanoes (Macdonald et al., 1983 and Sinton et al., 2014). The now submerged Ka‘ena 
volcano is the oldest of the three volcanoes; however, the Wai‘anae volcano rose above sea 
level first on the eastern flanks of Ka‘ena approximately 3.9 million years ago (Sinton et al., 
2014). Ka‘ena emerged above sea level approximately 400,000 years later, followed by the 
Ko‘olau volcano in another 500,000 years (Sinton et al., 2014). The present-day island of O‘ahu 
consists of the Wai‘anae Range (the eroded remnant of the Wai‘anae volcano) forming the 
western portion of the island, and the Ko‘olau Range (the eroded remnant of the Ko‘olau 
volcano) forming the eastern portion of the island. The term "range" expresses the fact that 
the shield form of the volcano has been eroded to form long narrow ridges. The eroded 
remnant of the Ka‘ena volcano forms a submarine ridge located northwest of the island of 
O‘ahu (Sinton et al., 2014). 

The rocks of the Wai‘anae volcano are known as the Wai‘anae Volcanics, and are subdivided 
into four members: the Lualualei (oldest), Kamaile‘unu, Pālehua, and Kolekole (youngest) 
Members. The Lualualei Member consists of tholeiitic basaltic lava flows that built the main 
mass of the Wai‘anae shield volcano, 3.9 to 3.55 million years ago (University of Hawai‘i School 
of Ocean and Earth Science and Technology [SOEST], 2015). During this shield-building stage, 
lava erupted along two, or possibly three, rift zones, and a well-developed caldera was present 
in Lualualei Valley (SOEST, 2015). In a later shield-building stage (approximately 3.55 to 3.06 
million years ago) lavas from the Kamaile‘unu Member erupted within the caldera and along rift 
zones outside of the caldera (SOEST, 2015). The Kamaile‘unu lavas, which include plagioclase-
bearing tholeiitic and alkalic basalts and basaltic hawaiites, eventually filled the caldera 
(SOEST, 2015). The Pālehua Member represents the post-caldera stage-eruptions, which 
occurred 3.06 to 2.98 million years ago, forming a relatively thin “alkalic cap” covering the top 
of the shield volcano (SOEST, 2015). The Pālehua Member lavas primarily contain hawaiite, 
with local occurrences of alkalic basalts and mugearite (Sinton, 1986). At the end of Pālehua 
volcanism a major erosional event occurred, possibly the great offshore, submarine Wai‘anae 
slump (SOEST, 2015). Following this event the plumbing system of the Wai‘anae Volcano was 
changed so that more mafic magmas from deep in the crust, the Kolekole Member, were 
erupted, carrying with them wall-rock fragments (xenoliths) of the deep crustal magma 
chamber (SOEST, 2015). The Kolekole Member includes the young cones and flows of Pu‘u  
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Kapua‘i, Pu‘u Ku‘ua, Pu‘u Makakilo, Pu‘u Pālailai, and Pu‘u Kapolei on the southern end of the 
Wai‘anae Range, a post-erosional flow at Kolekole Pass, the summit region of Mt. Ka‘ala (the 
highest point on Oahu), and Pahole and Kuaokalā regions in the northern part of the Wai‘anae 
Range (Sinton, 1986 and SOEST, 2015). Figure 5 shows the regional geology. 

The repeated eruptions that built the Wai‘anae shield volcano occurred along two or possibly 
three rift zones, now marked by innumerable exposed dikes. Dikes form from lava congealing 
in the fissures that bring it to the surface. In the site vicinity dikes intrude most members of the 
Wai‘anae Volcanics. They are sparse in the poorly permeable, massive, thick-bedded flows of 
the Pālehua member and are numerous in the highly permeable, thin-bedded flows of the 
Lualualei and Kamaile‘unu members (Takasaki, 1971). 

The erosion of the Wai‘anae shield volcano formed large valleys on the western side of the 
Wai‘anae Range. These valleys (such as Lualualei) are some of the largest in Hawai‘i, and they 
are believed to represent the sources for large landslides now seen on the sea floor to the west 
of the island (Presley et al., 1997). These valleys have extensive accumulations of alluvium and 
colluvium. 

Also occurring along the Wai‘anae coast, and along most of O‘ahu's shorelines, are emerged 
coral reefs. These reefs formed during the interglacial stages when sea level was higher than it 
is now. Near Wai‘anae, the reef limestone extends to about 87 feet above sea level and is 
overlain by almost 10 feet of fossiliferous lithified beach sand (Macdonald, et al., 1983). This 
calcareous sedimentary material consists of coral, coral rubble, and beach sand.  

PVT ISWMF is located in Lualualei Valley, which was formed by the Lualualei and Kamaile‘unu 
Members of the Wai‘anae Volcanics. The caldera for the Wai‘anae Volcano occupies most of 
Lualualei Valley; the caldera boundary is just north of the PVT ISWMF, as shown by the dotted 
fault line on Figure 5, Regional Geology. Lualualei Valley was formed by streams that eroded 
the Wai‘anae Volcano, filling the valley with alluvial and colluvial deposits. In addition, a 
catastrophic erosional event (mass-wasting), evident from the submarine landslide deposits 
located offshore, may have contributed to the formation of the valley (Presley et al., 1997). Reef 
deposits were laid down in Lualualei Valley approximately 500,000 years ago when sea level 
was 100 feet above the current sea level. The reef filled the valley to an approximate depth of 
300 feet (Macdonald, et al., 1983).   

4.4 Site Geology 
Geologic materials at the PVT ISWMF site, as shown on Figure 5, include calcareous reef rock 
and marine sediment, chiefly emerged coral reefs and lagoonal deposits, on the western 
portion of the site (developed area), and primarily older alluvium on the eastern portion of the 
site (Project Site area) (Stearns, 1938 and USGS, 2007). The older alluvium generally consists of 
mottled brown to red brown, deeply weathered, poorly sorted, and nearly impermeable, 
friable conglomerates (Stearns, 1938).  Younger alluvium is present on the far western portion 
of the developed portion of the site along Ulehawa Stream. Underlying the calcareous reef 
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rock, marine sediments, and alluvium are lava flows of the Lualualei Member of the Wai‘anae 
Volcanics, which comprise the entire mountain of Pu‘u Heleakalā, peaking just east of the 
Project Site.   

Based on soil borings and excavation at the site, the natural surface material is a brown to dark 
brown clayey silt (alluvium) derived from the surrounding volcanic peaks (Mountain Edge 
Environmental, Inc., 2004). The underlying soil in the western portion of the site is tan silty clay 
with coral sand and coral fragments. This tan coralline material is approximately 6 to 18 feet 
thick and consists of large to small coral fragments, in which all the interstitial void space has 
been filled with calcic silt and clay, embedded in a calcic sand, silt and clay matrix. This 
material was originally deposited in a relatively quiet back-bay type of environment similar to 
the back bay areas of Pearl Harbor. Undisturbed samples of matrix have yielded permeabilities 
of 10-5 centimeters per second (cm/s), and this same material when used for backfill and 
compacted to 90% of maximum has yielded permeabilities of 10-7 cm/s (Joseph, 2004). In 
some areas of the PVT ISWMF site this soil includes more cemented coral and coralline gravel 
with sand and silts, which likely formed in a more active reef front or beach environment. These 
deposits range from 5 to 40 feet deep and are intermingled with alluvial deposits in some 
locations (Mountain Edge Environmental, Inc., 2004). Figures 6 and 7 show geological cross 
sections detailing subsurface conditions encountered during installation of groundwater wells 
in the western portion of the site.  

The Project Site lies on the lower slopes of Pu‘u Heleakalā. Soil borings, test pits, and wells 
drilled at the Project Site encountered primarily alluvium and colluvium overlying basalt rock at 
depth (C.W. Associates, Inc., 1991, and Masa Fujioka & Associates, 1995a and 1995b). In the 
northern portion of the Project Site colluvial materials consisting of basaltic cobbles and 
boulders intermingled with brown adobe clay were encountered to depths of 65 feet below 
the ground surface overlying consolidated colluvium basaltic rock to depths of 280 feet 
(Juturna, LLC, 2017a). In the southern portion of the Project Site and in the western portion of 
Project Site along Lualualei Naval Road, coralline material was encountered beneath the clayey 
surface soils; and in the southernmost part of the Project Site coral outcrops were encountered 
(C.W. Associates, Inc., 1991, and Masa Fujioka & Associates, 1995a and 1995b). Figures 8, 9, 
and 10 show geologic cross sections through the Project Site. 

4.5 Soils 
According to the United States Department of Agriculture (USDA), Soil Conservation Service 
(SCS) (Foote et al., 1972), soils occurring on the PVT ISWMF site include Pulehu Very Stony 
Clay Loam, 0 to 12 percent slopes (PvC); Mamala Stony Silty Clay Loam, 0 to 12 percent slopes 
(MnC); Lualualei Extremely Stony Clay, 3 to 35 percent slopes (LPE); Lualualei Clay, 2 to 6 
percent slopes (LuB); and Rock Land (rRK). Figure 11 shows the locations of these soils at the 
site as mapped by the USDA SCS (Foote et al., 1972).  

As shown on Figure 11, the Pulehu Very Stony Clay Loam is located in the developed portion 
of the site along Ulehawa Stream. This soil developed in alluvium washed from basic igneous 
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rocks. Pulehu Very Stony Clay Loam is a dark brown clay loam underlain by dark-brown, dark 
grayish-brown, and brown stratified loam, loamy sand, fine sandy loam, and silt loam. As much 
as three percent of the surface of Pulehu Very Stony Clay Loam is covered with stones (Foote, 
et al., 1972). 

The Mamala Stony Silty Clay Loam originally covered most of the central and southern portions 
of the PVT ISWMF site, but much of this soil has been removed during previous quarry 
activities, covered due to landfilling, or used as cover material for landfilling operations. 
Mamala Stony Silty Clay Loam soils formed in alluvium deposited over coral limestone and 
consolidated calcareous sand (Foote et al., 1972). These soils generally consist of dark reddish-
brown stony silty clay loam with coral rock fragments common in the surface layer and 
throughout the profile (Foote et al., 1972). 

The Lualualei Extremely Stony Clay, which occurs along the lower slopes of Pu‘u Heleakalā, 
developed in alluvium and colluvium. Some of these soils, primarily west of Lualualei Naval 
Road, have also been removed due to landfilling or used as cover material for landfilling 
operations. Lualualei Extremely Stony Clay generally consists of very dark grayish-brown, very 
sticky and very plastic clay that has prismatic structure and many stones on the surface and 
throughout the profile. According to Foote et al. (1972), this soil cracks widely upon drying, has 
a high shrink-swell potential, and often contains gypsum crystals. 

Lualualei Clay, as mapped by Foote et al. (1972) on Figure 11, occurs in a very small area on 
the Project Site, along Lualualei Naval Road. Lualualei Clay is similar to Lualualei Extremely 
Stony Clay except that it does not have stones in the surface and in the profile (Foote et al., 
1972). Using the data from boring logs and test pits installed throughout the Project Site (C.W. 
Associates, Inc., 1991, and Masa Fujioka & Associates, 1995a and 1995b), an updated soil map 
was developed as shown on Figure 12. On the updated soil map (Figure 12) a larger area of 
Lualualei Clay, an additional area of Mamala Stony Silty Clay Loam, and an area of Coral 
Outcrop (CR), was identified in the southern portion of the Project Site. According to Foote et 
al. (1972), Coral Outcrop consists of coral or cemented calcareous sand. In some locations 
there is a thin layer of friable, red soil material, similar to Mamala Stony Silty Clay Loam, in 
cracks, crevices, and depressions within the Coral Outcrop (Foote et al., 1972). 

A small portion of the Project Site on the upper slopes of Pu‘u Heleakalā is considered Rock 
Land (rRK), which is made up of areas where exposed rock covers 25 to 90 percent of the 
surface. Rock outcrops and very shallow soils are the main characteristics of Rock Land (Foote 
et al., 1972). 

Section 5 Hydrogeology 
5.1 Regional Hydrogeology 
Most of the fresh groundwater supply in the Wai‘anae District occurs in flows of the Lualualei 
and Kamaile‘unu Members of the Wai‘anae Volcanics. Flows of the Pālehua and Kolekole 
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Members are mostly above the water table, and contain only a small perennial supply. Some 
fresh groundwater occurs in the sedimentary material; however, development of this supply is 
generally limited by the low permeability of alluvium and seawater intrusion in the calcareous 
reef rock and marine sediments (Takasaki, 1971). 

The groundwater reservoir in the volcanic rocks is very large, the top of which extends from an 
altitude of a few feet near the coast to over 1,800 feet near the crest of the Wai‘anae Range.  
The bottom of the volcanic aquifer is undetermined but is probably limited by the inability of 
the rocks to transmit water at some great depth below sea level. The quality of water from 
wells tapping the volcanic aquifer is generally good, except in near-shore areas and areas 
abutting landward edges of the coralline aquifer where intrusion by seawater occurs. The 
quantity and orientation of dikes occurring within the volcanic aquifer greatly controls the 
permeability of the aquifer because the dikes are less permeable than the rocks they intrude. 
Where dikes are few and mostly parallel, they channel groundwater along their trend. Where 
dikes are numerous and intersect, they form compartments reducing the lateral movement of 
groundwater and impounding it at altitudes higher than in areas where dikes are less abundant 
(Takasaki, 1971). 

The erosion of the Wai‘anae shield volcano formed large valleys on the western side of the 
Wai‘anae Range. These valleys have extensive accumulations of alluvium and colluvium. The 
older alluvium is moderately to well consolidated and weathered in its entirety. This material is 
generally poorly permeable and acts as a confining member where it overlies more permeable 
saturated rocks. The younger alluvium consists of reworked older alluvium occurring in and 
near stream channels and overlying the older alluvium. The younger alluvium is poorly to 
moderately permeable; its yield from wells is small, but the groundwater quality is generally fair 
to good, even near the coast. Talus, consisting mainly of poorly consolidated gravel and 
boulders, also occurs in the valleys of the Wai‘anae Range. The talus is highly permeable; 
however, the storage is generally small (Takasaki, 1971). 

Groundwater also occurs within the highly permeable calcareous reef rock and marine 
sediments near sea level. The coralline rocks extend inland approximately two miles in 
Lualualei Valley (Stearns, 1938). Many wells have been drilled into this aquifer, primarily for 
irrigation use; however, the wells are brackish and many have been abandoned due to an 
increase in chloride content of the water with continued pumping. Fresh water within the 
coralline aquifer occurs as a thin and unstable lens floating on seawater. This lens is subject to 
rapid contamination by seawater if wells tapping the aquifer are pumped heavily. The lack of 
fresh water needed to develop a thicker freshwater lens is partly due to the abundant growth 
of kiawe in the Wai‘anae area. Transpiration by kiawe, from shallow groundwater in volcanic 
rock and alluvium, reduces the underflow that would flow from these aquifers to the coralline 
aquifer. Transpiration by kiawe that grows over the coralline aquifer also constitutes the main 
discharge of groundwater from this aquifer (Takasaki, 1971). 
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Groundwater occurring within the younger alluvium is generally fresh and water levels are 
higher than in the coralline aquifer; however, seawater intrusion occurs where the alluvium 
aquifer abuts the coralline aquifer and in near-shore areas (Takasaki, 1971). 

5.2 Wells in the Site Vicinity 
Figure 13, Well Location Map, shows the locations of groundwater withdrawal wells in the 
vicinity of the PVT ISWMF property that are registered with the State of Hawai‘i, Department of 
Land and Natural Resources (DLNR), Commission on Water Resources Management (DLNR, 
2018), and the locations of injection wells that are permitted with the Underground Injection 
Control (UIC) Section of the State of Hawai‘i, Department of Health (DOH) Safe Drinking Water 
Branch (DOH, 2018). DLNR and DOH do not regulate or record the locations of groundwater 
monitoring wells; however, Figure 13 does show the locations of PVT ISWMF’s active 
monitoring wells. Based on information provided by DLNR (2018), no drinking water wells are 
located on, downgradient of, or within one mile of the subject property. The closest drinking 
water well is located over one mile northwest and upgradient of the site. Wells in the site 
vicinity are used for irrigation, industrial purposes, injection of wastewater or storm water, or 
are currently sealed or unused (DLNR, 2018 and DOH, 2018). Tables 1 and 2 provide 
information on registered wells within one-half mile of the site.   

Four wells are located on the PVT ISWMF property west of Lualualei Naval Road, and four wells 
are located on the Project Site. These eight wells are owned by PVT ISWMF. The wells on the 
Project Site include well PW-1 (State No. 2308-03) which provides water for dust control at PVT 
ISWMF; well 2308-02 which is unused; monitoring well MW-3 which is one of the four active 
groundwater monitoring wells for PVT ISWMF; and the north well (State No. 2408-11) installed 
in 2017 to provide additional water for dust control. The four wells located on the PVT ISWMF 
property west of Lualualei Naval Road include well PW-2 (State No. 2308-04) installed in 2003 
to provide water for dust control; and active groundwater monitoring wells MW-1B, MW-1C, 
and MW-2.  

The four active groundwater monitoring wells (wells MW-1B, MW-1C, MW-2, and MW-3) are 
not listed on Table 1 because monitoring wells are not registered by the State. There are also 
three former groundwater monitoring wells at the site that have been sealed due to 
construction of landfill cells and the MRD facility. The sealed monitoring wells include MW-1, 
MW-1A, and MW-4. Monitoring wells MW-1B and MW-1C replaced these sealed wells. 

There are 15 other wells registered with DLNR located within one-half mile of PVT ISWMF, 
including two industrial wells, three irrigation wells, six unused wells, one sealed well, and three 
other use wells (DLNR, 2018). As shown in Table 1, the maximum chloride concentration of 
groundwater from these 15 wells ranges from 1,150 to 2,370 parts per million (ppm), indicating 
that the wells are considered brackish water wells (freshwater typically has a chloride 
concentration less than 250 ppm (Mink and Lau, 1990)). 
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Table 1:  Registered Wells within One-Half Mile of PVT ISWMF 

Well 
Number 

Well Name 
Year 

Drilled 
Owner / User 

Ground 
Elev. (ft) 

Well 
Depth 

(ft) 

Initial 
Head 

(ft MSL) 

Max. 
Chloride 
(ppm)* 

Geology Use 

2308-02 Lualualei-PVT 1952 PVT Land Company, Ltd. 115 154 3.7 292 Intrusive rocks (dikes), Wai‘anae Volcanics Unused 

2308-03 Lualualei-PVT 1 
(PW-1) 1990 PVT Land Company, Ltd. 136 200 7.0 1300 Lava flows, Wai‘anae Volcanics, Lualualei 

Member 
Irrigation - 
Landscape 

2308-04 Perimeter Road 
(PW-2) 2003 PVT Land Company, Ltd. 67 110 0.47 3500 Calcareous reef rock Industrial - Dust 

Control 
2408-01 Lualualei 1949 Ernesto Anacleto 33 55 2.0 1410 Consolidated calcareous marine sediments Unused 
2408-02 Lualualei 1950 Kirk N. & Joanne N. Oshiro 59 75 2.2 1850 Consolidated calcareous marine sediments Irrigation 
2408-03 Lualualei 1951 Chizuko Shigeta Trust 46 66 2.1 1422 Consolidated calcareous marine sediments Irrigation 
2408-04 Lualualei 1951 Kirk N. & Joanne N. Oshiro 42 63 2.1 1700 Consolidated calcareous marine sediments Unused 
2408-05 Lualualei 1957 Everett Nakata 62 86 2.1 2370 Consolidated calcareous marine sediments Other 
2408-06 Lualualei 1962 JGTT LLC 40 93 NL NL Consolidated non-calcareous deposits Industrial 
2408-07 Lualualei 1962 JGTT LLC 40 93 NL 1980 Consolidated non-calcareous deposits Industrial 
2408-08 Maile Irr 1 1989 Kabushiki Kaisha Oban 145 220 5.0 1570 Wai‘anae Volcanic Series Sealed 
2408-10 Lualualei GC2 1996 Tropic Land LLC 75 100 NL NL Consolidated calcareous marine sediments Unused 

2408-11 North Well 2017 PVT Land Company, Ltd. 216 246 2.3 3660 Consolidated non-calcareous deposits 
(colluvium) 

Industrial - Dust 
Control 

2409-05 Lualualei 1951 Tomita Joint Family Trust 49 76 1.4 1520 Consolidated calcareous marine sediments Irrigation 
2409-06 Lualualei 1951 Tomita Joint Family Trust 49 64 1.4 1150 Consolidated calcareous marine sediments Unused 
2409-15 Maili 1954 Raymond T. Takushi Trust 47 47 1.8 1580 Consolidated calcareous marine sediments Unused 
2409-17 Maili 1955 Charlotte Yamane 45 60 1.2 1690 Consolidated calcareous marine sediments Unused 
2409-19 Maili 1955 Rodney M. Oshiro Trust 55 80 1.4 1270 Consolidated calcareous marine sediments Other 
2409-20 Maili 1955 Janice C. Tsuchitori Trust 51 60 1.6 1950 Consolidated calcareous marine sediments Other 

Reference:  DLNR, 2018.  NL = Not Listed in the DLNR database. 
*  = If maximum chloride concentration is NL, initial or test chloride concentration is shown, ppm = parts per million. 
Data on Well 2408-11 was obtained during well installation and is not from DLNR database. 

 
 
 



Geology, Hydrology and Water Quality Report 
PVT Integrated Solid Waste Management Facility Relocation 

 
March 2019 

 

24 

 
Table 2:  Permitted Injection Well Facil it ies within One-Half Mile of PVT ISWMF 

Permit 
Number 

Facility Operator TMK Location Use Current Status 

UO-2956 Willys Enterprises Wilbert Ho c/o Lani Properties 
Corp 1-8-7-008-077 87-2402 Farrington Hwy Sewage Closed cesspool 

replaced w/septic tank 

UO-2058 Former Texaco Facility #61-100-0093, 
Nanakuli B.C. Oil Ventures, Inc. 1-8-7-031-064 87-1942 Farrington Hwy Industrial Closed 

UO-2963 Ulehawa Beach Park Area No. 1 Department of Parks & Recreation, 
City & County of Honolulu 1-8-7-007-001 87-1581 Farrington Hwy Sewage Closed 

UO-2223 
Farrington Highway Drainage 
Improvements, Lualei Place to 
Princess Kahanu Avenue 

Highways Division, Department of 
Transportation, State of Hawaii NL NL Storm 

Runoff 

Expired approval to 
construct 9 drainage 
wells 

UO-2321 Nanakuli High & Intermediate School Department of Education, State of 
Hawaii 1-8-9-007-009 NL Sewage Proposed cesspool 

closure – not complete 

UO-2312 Nanakuli Beach Park (FORAC) Department of Parks & Recreation, 
City & County of Honolulu 1-8-9-001-002 NL Sewage Proposed cesspool 

closure – not complete 

UO-2313 Nanakuli Beach Park Department of Parks & Recreation, 
City & County of Honolulu 1-8-9-001-002 89-269 Farrington Hwy Sewage Closed 

UO-2536 Nanakuli Beach Park (School Site) Department of Parks & Recreation, 
City & County of Honolulu 1-8-9-001-002 NL Sewage Closed 

UO-2537 Nanakuli Beach Park (Cove Site) Department of Parks & Recreation, 
City & County of Honolulu 1-8-9-006-001 NL Sewage Closed 

 Reference:  DOH, 2018.  NL = Not Listed in the DOH database. 
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There are nine permitted injection well facilities within one-half mile of PVT ISWMF as shown 
on Figure 13 and listed in Table 2. These facilities include five facilities that had sewage 
cesspools that are now closed; one industrial wastewater cesspool that is now closed; two 
facilities that have sewage cesspools that have not completed closure; and one facility where 
approval was granted to construct nine storm water injection wells, but the approval expired.  

5.3 Groundwater Aquifers at the Site 
Groundwater at the site occurs within coralline, alluvial/colluvial, and volcanic materials. 
According to the aquifer identification and classification for O‘ahu (Mink and Lau, 1990), three 
aquifers occur at the site, as shown on Figure 14. All three aquifers are classified within the 
Lualualei Aquifer System of the Wai‘anae Aquifer Sector.   

In the developed portion of the site west of Lualualei Naval Road there are two aquifers, one 
overlying the other. The upper aquifer is a sedimentary caprock aquifer, which overlies a 
deeper volcanic aquifer (Mink and Lau, 1990). The sedimentary caprock aquifer, Aquifer Code 
30302116, occurs within coralline and alluvial/colluvial material at the site. This aquifer is a 
basal aquifer, which means that fresh water is in contact with seawater. The aquifer is 
unconfined, where the water table is the upper surface of the saturated aquifer, and the aquifer 
is currently used for purposes other than drinking water, such as for irrigation or industrial 
purposes, including dust control and wastewater/storm water injection. In addition, the aquifer 
is not classified as ecologically important. Salinity in the aquifer is moderate, having 1,000 to 
5,000 milligrams per liter (mg/l) or ppm of chloride. The aquifer is also classified as 
irreplaceable and highly vulnerable to contamination (Mink and Lau, 1990). Based on 
measurements taken from the groundwater monitoring wells at PVT ISWMF, the water level or 
head in this aquifer is approximately 1 to 3 feet above MSL (approximately 30 to 60 feet below 
the ground surface at the monitoring well locations). Extended groundwater level monitoring 
using pressure transducers indicated that the groundwater in the caprock aquifer is weakly 
influenced by tidal fluctuations (Joseph, 2004). Inland of the tidal reach, the bottom of the 
channel of Ulehawa Stream has a thick layer of silt and clay. This results in minimal permeability 
in Ulehawa Stream and limits the amount and rate of seepage from the stream into the caprock 
aquifer that lies beneath the site. This also causes the water level in Ulehawa Stream to be 
different than the groundwater levels beneath the site (Joseph, 2004). 

The lower aquifer at the site occurs within volcanic rocks directly beneath the coralline and 
alluvial/colluvial sediments at depths on the order of 300 feet or more (Macdonald et al., 1983). 
This basal aquifer, Aquifer Code 30302122, is confined by the sedimentary materials lying 
above it, and occurs in volcanic rocks within compartments formed by dikes. The aquifer is not 
currently used; however, it does have potential for use as a source of non-drinking water. The 
salinity of this aquifer is moderate, 1,000 to 5,000 mg/l chloride, and the aquifer is not 
classified as ecologically important. This aquifer is further classified as replaceable with a low 
vulnerability to contamination (Mink and Lau, 1990). 
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These two aquifers located beneath the developed portion of the site also extend beneath the 
Project Site, along the lower slopes of Pu‘u Heleakalā, as shown on Figure 14. At the Project 
Site along the upper slopes of Pu‘u Heleakalā lies the third aquifer, Aquifer Code 30302112 
(Mink and Lau, 1990). This aquifer occurs in dike-impounded volcanic rock with no overlying 
sedimentary aquifer. Aquifer 30302112, which is unconfined and basal, is classified as having 
potential use but not as a source of drinking water, nor is it considered ecologically important. 
The aquifer is classified as having a moderate salinity with chloride concentrations between 
1,000 and 5,000 mg/l. The aquifer is also classified as replaceable with a high vulnerability to 
contamination since there is no overlying aquifer (Mink and Lau, 1990). PVT ISWMF’s well PW-1 
is located in this aquifer. Based on measurements taken at well PW-1, the groundwater surface 
is 132 feet below the ground surface at an elevation of approximately 4 feet above MSL. 

5.4 Groundwater Flow Direction and Gradient 
The groundwater monitoring wells at PVT ISWMF, production well PW-2, and the North Well 
located in northern portion of the Project Site tap the sedimentary caprock aquifer (Aquifer 
Code 30302116). The groundwater flow direction and gradient in this aquifer is monitored 
semiannually as part of PVT ISWMF’s groundwater monitoring program. The flow direction and 
gradient in this aquifer has been consistent over the years and is well documented (Mountain 
Edge Environmental, Inc., 2004, 2005, 2006a, 2006b; Element Environmental, LLC, 2007a, 
2007b, 2008a, 2008b, 2009a, 2009b, 2010a, 2010b, 2011a, 2011b, 2012a, 2012b; and Juturna 
LLC, 2013a, 2013b, 2014a, 2014b, 2015a, 2015b, 2016a, 2016b, 2017b, 2018a, 2018b, 2018c).  
Groundwater flows in a south to southwest direction with a very flat gradient, as shown on 
Figure 15. The groundwater velocity is estimated to be in the range of 1.6 to 2.4 feet per day 
(Joseph, 2004). The flow is low, and the maximum range of groundwater elevation change 
measured in the wells since 1995 is less than two feet (see Table 3). The groundwater gradient 
map shown on Figure 15 was generated using groundwater elevations measured in the four 
monitoring wells and in well PW-2 on April 22, 2018, and in the North Well on April 23, 2018. 
Table 3 lists the groundwater elevations measured on April 22, 2018, as well as data collected 
over the last 14 years. The groundwater elevation at the North Well measured on April 23, 
2018 was 2.32 feet MSL. 

Groundwater elevations in the wells on April 22 and 23, 2018 ranged from 1.15 feet to 2.32 
feet MSL, and the groundwater gradient averaged approximately 2.95 x 10-4 foot/foot across 
the site. The gradient map (Figure 15) shows that well MW-1C and the North Well are 
upgradient wells and that wells MW-1B, MW-2 and MW-3 are downgradient. 

Two wells (well 2308-02 [PW-1] and well 2308-03) are located in the volcanic dike aquifer 
(Aquifer Code 30302112), which occurs at the Project Site along the upper slopes of Pu‘u 
Heleakalā. Head levels in this aquifer are significantly higher (50 to 63 percent) than those in 
the sedimentary caprock aquifer (Element Environmental, LLC, 2007c). Monthly water level 
measurements taken in well PW-1 from March 2013 through June 2018 ranged from 2.9 to 3.8 
feet MSL. The groundwater flow direction and gradient in the volcanic dike aquifer has not 
been previously measured; however, based on static water level measurements in well PW-1 
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and on the geologic structure and aquifer boundaries documented in the literature (Mink and 
Lau, 1990; Macdonald, et al., 1983; Stearns, 1938), the groundwater is anticipated to flow 
toward the boundary with the sedimentary caprock aquifer. It is likely that groundwater from 
the volcanic dike aquifer discharges into the sedimentary caprock aquifer along the aquifer 
boundaries. However, it is possible that individual dike compartments could have a significant 
role in controlling the localized groundwater flow patterns at the site. 

Table 3:  Groundwater Elevations in PVT ISWMF Wells 

Date 
Well Number / Groundwater Elevation (feet MSL) 

MW-1* MW-1A* MW-1B MW-1C* MW-2 MW-3 PW-2 

5/21/2004 1.75 1.90 ---- ---- 1.44 1.41 1.82 
6/27/2005 1.55 1.89 ---- ---- 1.40 1.46 NM 

12/27/2005 1.62 1.81 ---- ---- 1.54 1.49 NM 
10/20/2006 3.34 3.44 ---- ---- 2.72 2.70 NM 
12/19/2006 3.13 3.21 ---- ---- 2.52 2.52 NM 
6/29/2007 2.85 2.94 ---- ---- 2.17 2.18 NM 

12/12/2007 3.30 3.39 ---- ---- 2.67 2.69 NM 
6/25/2008 3.00 3.09 ---- ---- 2.30 2.33 NM 
12/9/2008 3.04 3.11 ---- ---- 2.44 2.42 NM 
6/17/2009 2.71 2.77 ---- ---- 2.02 2.00 NM 
12/9/2009 2.95 3.03 ---- ---- 2.00 2.28 NM 
6/30/2010 1.51 1.67 ---- ---- 1.33 1.35 NM 

12/30/2010 1.90 2.03 ---- ---- 1.81 1.79 NM 
6/30/2011 1.50 1.67 ---- ---- 1.37 1.37 NM 

12/28/2011 sealed 1.50 1.38 ---- 1.17 1.20 NM 
6/14/2012 sealed 1.59 1.49 ---- 1.25 1.27 NM 

12/26/2012 sealed 1.92 1.78 ---- 1.66 1.72 NM 
6/26/2013 sealed 1.69 1.57 ---- 1.43 1.43 NM 
1/23/2014 sealed sealed 1.65 ---- 1.42 1.42 NM 
6/6/2014 sealed sealed 1.72 1.78 1.46 1.34 NM 

1/12/2015 sealed sealed 1.54 1.78 1.31 1.23 1.44 
6/29/2015 sealed sealed 1.66 1.74 1.39 1.28 NM 

12/29/2015 sealed sealed 1.61 1.80 1.52 1.43 NM 
7/28/2016 sealed sealed 1.69 1.80 1.40 1.32 NM 
1/3/2017 sealed sealed 1.79 1.94 1.65 1.51 NM 

6/27/2017 sealed sealed 1.89 1.99 1.59 1.65 NM 
4/22/2018 sealed sealed 1.54 1.63 1.20 1.15 1.90 
7/9/2018 sealed sealed 1.83 1.93 1.39 1.35 NM 

NM = Not Measured on indicated date.   ---- = Well was not yet constructed on indicated date.    * = Well is/was located upgradient of landfill activities. 
Note:  An electronic water level indicator was used to measure the depth to groundwater from the known elevations at the top of the well casings.  On each day, static 
water levels were measured within a one-hour period so that changes caused by tidal influence were minimized.  Obtaining water level measurements in the pump 
wells is difficult because it involves turning the pumps off and allowing the water levels to equilibrate which takes several hours, and the pumps need to be running 
during landfill operating hours; therefore, water levels are not routinely measured in the pump wells. 
Reference:  Mountain Edge Environmental, Inc., 2004, 2005, 2006a, 2006b; Element Environmental, LLC, 2007a, 2007b, 2008a, 2008b, 2009a, 2009b, 2010a, 
2010b, 2011a, 2011b, 2012a, 2012b; Juturna LLC, 2013a, 2013b, 2014a, 2014b, 2015a, 2015b, 2016a, 2016b, 2017b, 2018a, 2018b, 2018c. 
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No data is available on the groundwater flow direction and gradient in the deeper volcanic 
dike aquifer (Aquifer Code 30302122) located below the sedimentary caprock aquifer.  

5.5 Groundwater Quality 

5.5.1 Summary of Previous Sampling Events 

The groundwater quality at PVT ISWMF in the sedimentary caprock aquifer has been 
monitored since 1992 initially following the guidelines set forth in the Groundwater Protection 
and Monitoring Plan prepared by Belt Collins (Belt Collins Hawaii, 1998), then following the 
Groundwater Monitoring Plan prepared by Mountain Edge Environmental, Inc. (2004) and the 
Groundwater and Leachate Monitoring Plan prepared by Juturna LLC in 2015 and updated in 
2018 (Juturna LLC, 2018d). According to the 1998 plan, sampling and analysis of groundwater 
from wells MW-1A, MW-1, MW-2 and MW-3 was undertaken twice in 1992 and annually 
thereafter. In 1996, three rounds of groundwater sampling were completed to provide the 
minimum amount of samples needed for statistical data analysis. Samples were collected 
annually in 1997 and 1998, then in 1999 and 2000 three to four samples were collected per 
year to provide the minimum amount of samples needed for statistical analysis for new 
detection monitoring parameters. From 2001 to present, groundwater sampling and analysis 
has occurred semiannually, in June or July during the dry season and in December or January 
during the rainy season. 

Well MW-1, which was located upgradient of the C&D landfill, was permanently closed in 
August 2011 to allow for construction of landfill Cell 8. Well MW-1B was installed in December 
2011 to replace MW-1. Well MW-1A, which was the primary upgradient monitoring well, was 
permanently closed in August 2013 to allow for construction of the recycling and materials 
recovery facility and a new storm water basin. Well MW-1C, which is now the only upgradient 
monitoring well, was installed in March 2014 to replace MW-1A. Additional groundwater 
samples from wells MW-1B and MW-1C were collected outside the standard semiannual 
sampling events to obtain the minimum number of samples needed for statistical analysis. Well 
MW-4, which was located upgradient of wells MW-2 and MW-3, was permanently closed in 
August 1995 due to expansion of the working landfill area and was replaced with well MW-1A 
(Belt Collins Hawaii, 2005). 

In accordance with PVT’s Groundwater and Leachate Monitoring Plan (Juturna LLC, 2018d), 
groundwater at the site is tested for the parameters listed in Table 4. The results of the 
groundwater sampling events from 1992 through 2018 are presented in reports prepared by 
Belt Collins Hawaii (1998), Masa Fujioka & Associates (1998 to 2003), Mountain Edge 
Environmental, Inc. (2004 to 2006), Element Environmental, LLC (2007 to 2012), and Juturna 
LLC (2012 to 2018); and a summary of these groundwater quality results is provided in the 
following sections. 

The production wells at PVT ISWMF, PW-1 and PW-2, are sampled monthly for chloride 
concentration in accordance with their DLNR permits. In addition, PW-1, which is located in the 
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volcanic dike aquifer on the Project Site, has been sampled twice for additional analytes, once 
on February 25, 2005 and again on April 12, 2007. In addition, wells PW-1 and PW-2 were 
sampled on April 27, 2017 for cations and anions. A summary of the groundwater quality 
results from these sampling events is also provided in the following sections. 

Table 4:  Groundwater Monitoring Parameters 

Analyte Fequency of Testing 

Volatile Organic Compounds (VOCs) Semiannually 
Total Dissolved Solids (TDS) Semiannually 
Chloride, Sulfate Semiannually 
Alkalinity as Calcium Carbonate (CaCO3), Bicarbonate Semiannually 
Calcium, Magnesium, Potassium, Sodium Semiannually 
Arsenic, Cadmium, Chromium, Iron, Lead Every Five Years 
Extractable Petroleum Hydrocarbons – Diesel Range Organics (DRO) Every Five Years 
Total Organic Carbon (TOC) Every Five Years 
Field Measured Temperature, Conductivity, pH and Water Level  Semiannually 
Reference:  Juturna LLC, 2018d. 

5.5.2 Historical Organic Compound Detections 

Three volatile organic compounds (VOCs) have been historically detected in the two former 
upgradient groundwater monitoring wells at the site (wells MW-1A and MW-1), and now new 
upgradient well MW-1C has had VOC detections. In addition, trace levels of one of the VOCs 
have been periodically detected in downgradient well MW-3. A list of historical VOC 
detections in the sedimentary caprock aquifer is provided in Table 5. Organic compounds have 
not been detected in groundwater from well PW-1 in the volcanic dike aquifer. 

As shown on Table 5, groundwater samples collected in May 1993 through December 2006 
and in June 2010 from upgradient well MW-1 (upgradient of PVT’s C&D landfill) have 
contained the VOC trichloroethene (TCE), except for the first semiannual monitoring event for 
2006 where TCE was not detected above the reporting limit. The detected TCE concentrations 
in well MW-1 ranged from 0.0042 to 0.0459 mg/l. Low concentrations of TCE (0.0006 to 
0.00813 mg/l) were also detected in groundwater collected from downgradient well MW-3 in 
1999, 2002, 2010, and 2011, but have not been detected since 2011. Some of these TCE 
concentrations are considered estimated concentrations since they were detected below the 
laboratory reporting limit. Low concentrations of TCE (0.0042 to 0.007 mg/l) have also been 
detected in new upgradient well MW-1C, which is located in the northernmost corner of the 
site, upgradient of all site activities. Also detected in MW-1C have been low concentrations of 
tetrachloroethene (PCE) (0.004 to 0.0076 mg/l) and cis-1,2-dichloroethene (cis-1,2-DCE) 
(0.0027 to 0.0056 mg/l), which have not been previously detected in the wells at PVT ISWMF. 
TCE and PCE were used as dry-cleaning chemicals and as solvents to remove grease from 
metal parts (United States Environmental Protection Agency [US EPA], 2014). TCE is also a 
breakdown product of PCE, and cis-1,2-DCE is a breakdown product of TCE (US EPA, 2014). 
The source of these VOCs is suspected to be from an unlined wastewater pond at the Lualualei 
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Naval Reservation, which is located upgradient of PVT ISWMF and was found to contain PCE 
(Belt Collins Hawaii, 2005). The concentrations of VOCs encountered in the wells at the site are 
an order of magnitude or more below DOH Environmental Action Levels (EALs), as shown on 
Table 5 (DOH, 2011). 

Table 5:  Historical Volati le Organic Compound Detections 

Constituent Units Well Date Result DOH EAL 
Laboratory 
Reporting Limit 

Trichloroethene mg/L MW-1* 5/28/1993 0.0048 0.360 0.00025 
Trichloroethene mg/L MW-1* 6/27/1994 0.0066 0.360 0.0005 
Trichloroethene mg/L MW-1* 6/14/1995 0.012 0.360 0.002 
Trichloroethene mg/L MW-1* 8/7/1995 0.013 0.360 0.0005 
Trichloroethene mg/L MW-1* 6/27/1996 0.015 0.360 0.0005 
Trichloroethene mg/L MW-1* 8/29/1996 0.022 0.360 0.005 
Trichloroethene mg/L MW-1* 9/23/1996 0.019 0.360 0.0005 
Trichloroethene mg/L MW-1* 7/2/1997 0.021 0.360 0.005 
Trichloroethene mg/L MW-1* 11/12/1998 0.018 0.360 0.005 
Trichloroethene mg/L MW-1* 4/23/1999 0.017 0.360 0.005 
Trichloroethene mg/L MW-1* 9/27/1999 0.018 0.360 0.005 
Trichloroethene mg/L MW-1* 12/2/1999 0.016 0.360 0.005 
Trichloroethene mg/L MW-1* 2/2/2000 0.0157 0.360 0.005 
Trichloroethene mg/L MW-1* 5/25/2000 0.0137 0.360 0.005 
Trichloroethene mg/L MW-1* 8/25/2000 0.0158 0.360 0.005 
Trichloroethene mg/L MW-1* 11/29/2000 0.0131 0.360 0.005 
Trichloroethene mg/L MW-1* 6/21/2001 0.0150 0.360 0.005 
Trichloroethene mg/L MW-1* 12/6/2001 0.0148 0.360 0.005 
Trichloroethene mg/L MW-1* 6/10/2002 0.0133 0.360 0.005 
Trichloroethene mg/L MW-1* 12/3/2002 0.0459 0.360 0.005 
Trichloroethene mg/L MW-1* 6/26/2003 0.0113 0.360 0.005 
Trichloroethene mg/L MW-1* 12/4/2003 0.0108 0.360 0.005 
Trichloroethene mg/L MW-1* 6/9/2004 0.00802 0.360 0.005 
Trichloroethene mg/L MW-1* 12/20/2004 0.00767 0.360 0.005 
Trichloroethene mg/L MW-1* 6/27/2005 0.00695 0.360 0.005 
Trichloroethene mg/L MW-1* 12/22/2005 0.0069 0.360 0.005 
Trichloroethene mg/L MW-1* 12/19/2006 0.00524 0.360 0.005 
Trichloroethene mg/L MW-1* 6/30/2010 0.0042 0.360 0.001 
1,2-dichloroethane mg/L MW-1A* 8/7/1995 0.016 0.160 0.0005 
1,2-dichloroethane mg/L MW-1A* 6/27/1996 0.013 0.160 0.0005 
1,2-dichloroethane mg/L MW-1A* 8/29/1996 0.015 0.160 0.0005 
1,2-dichloroethane mg/L MW-1A* 9/23/1996 0.026 0.160 0.0005 
1,2-dichloroethane mg/L MW-1A* 7/2/1997 0.017 0.160 0.005 
1,2-dichloroethane mg/L MW-1A* 11/12/1998 0.014 0.160 0.005 
1,2-dichloroethane mg/L MW-1A* 4/23/1999 0.014 0.160 0.005 
1,2-dichloroethane mg/L MW-1A* 9/27/1999 0.0078 0.160 0.005 
1,2-dichloroethane mg/L MW-1A* 12/2/1999 0.002 0.160 0.005 
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Constituent Units Well Date Result DOH EAL 
Laboratory 
Reporting Limit 

1,2-dichloroethane mg/L MW-1A* 8/25/2000 0.00565 0.160 0.005 
Methyl tert-butyl ether mg/L MW-1A* 4/23/1999 0.005 1.800 0.005 
Methyl tert-butyl ether mg/L MW-1A* 9/27/1999 0.0056 1.800 0.005 
Methyl tert-butyl ether mg/L MW-1A* 2/2/2000 0.00612 1.800 0.005 
Methyl tert-butyl ether mg/L MW-1A* 5/25/2000 0.00542 1.800 0.005 
Methyl tert-butyl ether mg/L MW-1A* 8/25/2000 0.00612 1.800 0.005 
Methyl tert-butyl ether mg/L MW-1A* 6/21/2001 0.00515 1.800 0.005 
Methyl tert-butyl ether mg/L MW-1A* 12/3/2002 0.00644 1.800 0.005 
Cis-1,2-dichloroethene mg/L MW-1C* 6/6/2014 0.0052 0.590 0.005 
Cis-1,2-dichloroethene mg/L MW-1C* 7/23/2014 0.0056 0.590 0.005 
Cis-1,2-dichloroethene mg/L MW-1C* 1/2/2018 0.0032 0.590 0.001 
Cis-1,2-dichloroethene mg/L MW-1C* 7/9/2018 0.0027 0.590 0.001 
Tetrachloroethene mg/L MW-1C* 6/6/2014 0.0076 0.120 0.005 
Tetrachloroethene mg/L MW-1C* 7/23/2014 0.007 0.120 0.005 
Tetrachloroethene mg/L MW-1C* 1/12/2015 0.0065 0.120 0.005 
Tetrachloroethene mg/L MW-1C* 4/28/2015 0.0055 0.120 0.005 
Tetrachloroethene mg/L MW-1C* 6/29/2015 0.0065 0.120 0.005 
Tetrachloroethene mg/L MW-1C* 11/13/2015 0.0058 0.120 0.005 
Tetrachloroethene mg/L MW-1C* 12/29/2015 0.0058 0.120 0.005 
Tetrachloroethene mg/L MW-1C* 4/27/2016 0.0065 0.120 0.005 
Tetrachloroethene mg/L MW-1C* 7/28/2016 0.0052 0.120 0.005 
Tetrachloroethene mg/L MW-1C* 1/3/2017 0.0058 0.120 0.005 
Tetrachloroethene mg/L MW-1C* 1/2/2018 0.0041 0.120 0.001 
Tetrachloroethene mg/L MW-1C* 7/9/2018 0.0040 0.120 0.001 
Trichloroethene mg/L MW-1C* 6/6/2014 0.0064 0.360 0.005 
Trichloroethene mg/L MW-1C* 7/23/2014 0.007 0.360 0.005 
Trichloroethene mg/L MW-1C* 1/12/2015 0.006 0.360 0.005 
Trichloroethene mg/L MW-1C* 4/28/2015 0.0054 0.360 0.005 
Trichloroethene mg/L MW-1C* 6/29/2015 0.0059 0.360 0.005 
Trichloroethene mg/L MW-1C* 11/13/2015 0.0055 0.360 0.005 
Trichloroethene mg/L MW-1C* 12/29/2015 0.0058 0.360 0.005 
Trichloroethene mg/L MW-1C* 4/27/2016 0.0058 0.360 0.005 
Trichloroethene mg/L MW-1C* 1/3/2017 0.0054 0.360 0.005 
Trichloroethene mg/L MW-1C* 6/27/2017 0.0051 0.360 0.001 
Trichloroethene mg/L MW-1C* 1/2/2018 0.0045 0.360 0.001 
Trichloroethene mg/L MW-1C* 7/9/2018 0.0042 0.360 0.001 
Trichloroethene mg/L MW-3 4/23/1999 0.0006 0.360 0.005 
Trichloroethene mg/L MW-3 9/27/1999 0.0008 0.360 0.005 
Trichloroethene mg/L MW-3 12/2/1999 0.001 0.360 0.005 
Trichloroethene mg/L MW-3 12/3/2002 0.00813 0.360 0.005 
Trichloroethene mg/L MW-3 6/30/2010 0.0020 0.360 0.001 
Trichloroethene mg/L MW-3 12/28/2011 0.0016 0.360 0.001 
Reference:  Juturna LLC, 2018c; DOH, 2011. EALs are for sites where groundwater is not a current or potential source of drinking water and is located less than 150 
meters from a surface water body (DOH, 2011).    * = Well is/was located upgradient of landfill activities. 
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The VOCs 1,2-dichloroethane (DCA) and methyl tert-butyl ether (MTBE) have been detected in 
groundwater collected from former upgradient well MW-1A. Like PCE, DCA is also a metal 
degreaser (US EPA, 2015a), while MTBE is used as a fuel additive to motor gasoline (US EPA, 
2015b). Concentrations of DCA ranging from 0.002 to 0.026 mg/l were detected in MW-1A 
from 1995 to 2000; and concentrations of MTBE ranging from 0.005 to 0.00644 mg/l were 
detected in MW-1A from 1999 to 2002. No VOCs were detected in groundwater collected 
from well MW-1A from 2002 until 2014 when the well was sealed. The source of the DCA is 
suspected to be from the unlined wastewater pond at the Lualualei Naval Reservation (Belt 
Collins Hawaii, 2005). The source of the MTBE is suspected to be from abandoned buses and 
55-gallon drums that were dumped in Ulehawa Stream on an adjacent property, but were 
removed in 2001 (Belt Collins Hawaii, 2005). 

In 1994, the semivolatile organic compound benzo(a)pyrene was detected in well MW-3. 
However, benzo(a)pyrene was not detected in any well samples since 1994 (Belt Collins Hawaii, 
1998; Masa Fujioka & Associates, 1998 to 2003; Mountain Edge Environmental, Inc., 2004 to 
2006; Element Environmental, LLC, 2007 to 2012; and Juturna LLC, 2013 to 2018). 

Total petroleum hydrocarbons (TPH) as diesel was detected in all wells during the June 10, 
2002 sampling event and in well MW-1A in the December 3, 2002 sampling event (Masa 
Fujioka & Associates, 2002). The fact that TPH-diesel had not been previously detected in 
these wells and that the levels encountered during the June 2002 sampling event had similar 
concentrations, suggests that there may have been cross-contamination during sampling. This 
cross-contamination perhaps resulted from inadequately decontaminated field sampling 
equipment. The TPH-diesel concentration encountered in well MW-1A during the December 
2002 sampling event was likely remaining contamination from the previous sampling event. 
TPH-diesel has not been detected in groundwater above reporting limits before or after the 
2002 sampling events. 

Every five years total organic carbon (TOC) is monitored in the groundwater monitoring wells at 
the site. TOC in groundwater can originate from decaying natural organic matter and from 
synthetic chemicals, such as pesticides, fertilizers, and detergents, for example. TOC 
concentrations in the wells have ranged from 0.92 to 550 mg/l. TOC was last tested in wells 
MW-1B, MW-2, and MW-3 in 2015 and in well MW-1C in 2016 with concentrations of 1.08 mg/l 
in MW-1B, 1.05 mg/l in MW-1C, 3.47 mg/l in MW-2, and 0.92 mg/l in MW-3. 

5.5.3 Inorganic Groundwater Geochemistry 

In addition to organic compounds, the following inorganic analytes are monitored semiannually 
in the groundwater at the site: total dissolved solids (TDS), chloride, sodium, potassium, 
magnesium, calcium, sulfate, and alkalinity (bicarbonate). These inorganic analytes are cations 
and anions, which occur naturally in groundwater, and are monitored semiannually so that 
small changes or trends in groundwater geochemistry can be detected. Every five years 
groundwater is also analyzed for the metals arsenic, cadmium, chromium, iron, and lead. 
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Table 6 shows the concentrations of the cations and anions detected in the groundwater 
monitoring wells during the latest sampling event in July 2018. Also shown in Table 6 are the 
results for samples collected in 2017 for PW-2, and in 2005, 2007, and 2017 from well PW-1, 
which is located in the volcanic dike aquifer in the eastern part of the Project Site. Additional 
water quality data from well PW-1 is shown on Table 7. 

Table 6:  Inorganic Groundwater Quality Results – Cations and Anions 

Analyte Units 
Well Number / Date Sampled 

MW-1B 
7/2018 

MW-1C* 
7/2018 

MW-2 
7/2018 

MW-3 
7/2018 

PW-1* 
2/2005 

PW-1* 
4/2007 

PW-1* 
4/2017 

PW-2 
4/2017 

Calcium mg/l 271 237 172 205 163 83.2 68.5 219 
Magnesium mg/l 267 229 72.2 235 399 119 103 291 
Potassium mg/l 54.4 32.1 15.3 40.4 13.5 14.1 10.7 40.0 
Sodium mg/l 1670 1120 328 1180 432 530 383 1430 
Bicarbonate as CaCO3 mg/l 386 354 355 259 149 120 127 273 
Chloride mg/l 3010 2850 609 2640 924 1100 894 3130 
Sulfate mg/l 606 526 260 407 109 130 109 445 
Total Dissolved Solids mg/l 5950 4700 1930 4730 2400 2300 NA NA 

NA = Not Analyzed for listed constituent.    * = Well is located upgradient of landfill activities. 
Reference:  Juturna LLC, 2017b, 2018c; Element Environmental, LLC, 2007d; GE Infrastructure Water & Process Technologies, 2005. 

The inorganic analytes listed in Table 6 and the additional water quality parameters listed in 
Table 7 are constituents that occur naturally in groundwater, and the concentrations detected 
are typical of naturally occurring concentrations. As shown in Table 6, groundwater from well 
PW-1 generally has lower concentrations of almost all of the inorganic analytes than 
groundwater from monitoring wells MW-1B, MW-1C, and MW-3, and pump well PW-2. 
Concentrations of these inorganic analytes would typically be lower in groundwater from a 
volcanic dike aquifer as compared to groundwater from a sedimentary caprock aquifer. 
However, the concentrations of magnesium, sodium, chloride and TDS in well MW-2 from the 
sedimentary caprock aquifer are significantly lower than in well PW-1 from the volcanic dike 
aquifer. Well MW-2 has been historically fresher (less brackish) than the other wells in the 
sedimentary caprock aquifer, due to its location in PVT ISWMF’s tree nursery, which is irrigated 
with potable water, in addition to documented leaks in subsurface potable water lines in the 
vicinity of the well. The large majority of the constituent concentrations in MW-2 have been 
steadily increasing since July 2016, which suggests that MW-2 is becoming more brackish 
again after repair of the second potable water line leak (Juturna LLC, 2018c). 

Chloride concentrations are measured monthly in production wells PW-1, located in the 
volcanic dike aquifer, and PW-2, located in the sedimentary caprock aquifer. From March 2013 
through June 2018 chloride concentrations in well PW-1 have ranged from 75 to 3,400 mg/l, 
averaging 1,081 mg/l, while chloride concentrations in well PW-2 have ranged from 1,100 to 
3,500 mg/l, averaging 3,000 mg/l. 
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In addition to the cations and anions, which are analyzed in the groundwater monitoring wells 
semiannually, the metals arsenic, cadmium, chromium, iron, and lead are analyzed every five 
years. Table 8 summarizes the results for these metals in the groundwater monitoring wells. 

Table 7:  Additional Groundwater Monitoring Results for PW-1, February 2005 

Analyte 
PW-1 
2/25/2005 

Analyte 
PW-1 
2/25/2005 

Ammonia, Free, as N < 0.3 Chromium, Hexavalent < 0.01 
Ammonia, Fixed Organic, as N < 0.4 Fluoride < 0.4 
Ammonia, Free and Fixed, as N < 0.3 Phosphate, Filtered Total < 0.4 
pH (pH units) 7.9 Phosphate, Filtered Total Inorganic < 0.2 
Specific Conductance at 25° C (µmhos/cm) 3380 Arsenic, Total < 0.01 
Hardness, Total, as CaCO3 586 Arsenic, Filtered < 0.1 
Magnesium Hardness, Total, as CaCO3 424 Boron, Filtered 0.12 
Barium, Total 0.008 Beryllium < 0.005 
Strontium, Total 0.81 Boron 0.12 
Hardness, Filtered, as CaCO3 562 Cadmium, Filtered < 0.01 
Barium, Filtered < 0.01 Cadmium < 0.005 
Strontium, Filtered 0.81 Chromium, Total < 0.01 
Copper, Total 0.003 Chromium, Filtered < 0.03 
Copper, Filtered < 0.05 Cobalt, Filtered < 0.01 
Iron, Total 0.017 Cobalt, Total < 0.005 
Iron, Filtered < 0.05 Lead, Filtered < 0.05 
Lithium 0.003 Lead, Total < 0.005 
Zinc, Total 0.01 Molybdenum, Filtered < 0.06 
Zinc, Filtered < 0.04 Nickel, Filtered < 0.01 
Aluminum, Total < 0.01 Nickel, Total < 0.005 
Aluminum, Filtered < 0.1 Selenium, Total 0.01 
Manganese, Total < 0.005 Selenium, Filtered < 0.1 
Manganese, Filtered < 0.01 Tin, Total < 0.01 
Nitrate 6.5 Titanium, Total 0.006 
Molybdenum <0.006 Titanium, Filtered < 0.01 
Phosphate, Total < 0.4 Vanadium, Total 0.041 
Phosphate, Total Inorganic 0.2 Vanadium, Filtered 0.04 
Phosphate, Ortho 0.2 Zirconium, Total 0.012 
Phosphate, Filtered Ortho < 0.2 Thallium, Total < 0.05 
Silica, Colloidal < 17 Tin, Filtered < 0.05 
Silica, Total 84 Total Organic Carbon < 1 
Silica, Filtered 83 Chemical Oxygen Demand as O2 7980 
Silica, Reactive 83 Turbidity (NTU) 0.8 
Total Suspended Solids < 10   
Reference:  GE Infrastructure Water & Process Technologies, 2005. 

As shown in Table 8, the metal arsenic was detected in wells MW-2 and MW-3 in 1992 right at 
the laboratory reporting limit (RL) but has not been detected in any of the wells since then. 
Likewise, the metal cadmium was detected in wells MW-2 and MW-3 in 1992 and in well 
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MW-1A in 1996 and 1997, but has not been detected in any of the wells since then. Prior to 
1998 the metal chromium was detected periodically in wells MW-1, MW-1A, MW-2, and MW-3 
but has not been detected in any of the wells since July 1997. The metal iron was detected 
once in well MW-1A in 2000, and has been detected more recently in wells MW-1B, MW-1C, 
and MW-3 just above the RL. Lastly, the metal lead has only been detected once, in well 
MW-1B in 2011. The concentrations of metals detected in the monitoring wells at the site are 
typical of naturally-occurring levels of metals in groundwater. 

Table 8:  Inorganic Groundwater Quality Results - Metals 

Well 
Number 

Analyte (mg/l) 
Arsenic Cadmium Chromium Iron Lead 

MW-1* All ND All ND 0.04 in 6/1992 
All Others ND All ND All ND 

MW-1A* All ND 
0.008 in 6/1996 
0.012 in 7/1997 

All Others ND 

0.72 in 6/1996 
0.46 in 8/1996 
0.36 in 9/1996 
0.56 in 7/1997 
All Others ND 

0.396 in 8/2000 
All Others ND All ND 

MW-1B All ND All ND All ND 

0.04 in 12/2012 
0.03 in 12/2012 
0.031 in 4/2015 

All Others ND 

0.0062 in 12/2011 
All Others ND 

MW-1C* All ND All ND All ND 
0.043 in 12/2015 

0.02 in 4/2016 
All Others ND 

All ND 

MW-2 
0.8 in 2/1992 
2.9 in 6/1992 
All Others ND 

0.001 in 2/1992 
All Others ND 

0.025 in 2/1992 
0.066 in 8/1996 
0.061 in 9/1996 

All Others ND 

All ND All ND 

MW-3 1.0 in 6/1992 
All Others ND 

0.001 in 2/1992 
All Others ND 

0.018 in 2/1992 
0.04 in 6/1992 

0.081 in 8/1996 
All Others ND 

0.027 in 4/2015 
All Others ND All ND 

DOH EAL 0.036 0.003 0.074 No EAL 0.0056 
Lab RL 0.01 0.001 0.004 0.02 0.005 

* = Well is/was located upgradient of landfill activities.  ND = Not Detected above Laboratory Reporting Limit.  Lab RL = Laboratory Reporting Limit for majority of 
samples.  EALs are for sites where groundwater is not a current or potential source of drinking water and is located less than 150 meters from a surface water body (DOH, 
2011).  

As part of PVT ISWMF’s groundwater monitoring program, the groundwater monitoring data 
from 1992 to present is input into a statistical analysis program. The program generates 
Shewhart-CUSUM (cumulative sum) intra-well control charts that show the concentrations of 
each of the analytes detected in groundwater in each of the four monitoring wells plotted over 
time. The intra-well control charts include a line, called the control limit, for each of the sample 
points and analytes. Concentrations plotted above the control limit line indicate a statistical 
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exceedance and the possibility that a release from the landfill may have occurred. If there is a 
statistical exceedance, PVT ISWMF’s Groundwater and Leachate Monitoring Plan (Juturna LLC, 
2018d) outlines specific steps to follow to determine if a release from the landfill may have 
occurred. These specific steps are based on the State of Hawai‘i Landfill Groundwater 
Monitoring Guidance Document (DOH, 2002). 

In the last 26 years of groundwater monitoring, there have been a few statistical exceedances 
in the intra-well control charts; however, none of the statistical exceedances were attributed to 
a release from the landfill. In 2010 and 2011, the CUSUM statistical analysis exceeded the 
control limit for calcium, chloride, magnesium, potassium, sodium, and TDS in well MW-2, and 
individual concentrations of magnesium, potassium, and sodium exceeded the control limits. 
As stated previously, groundwater in well MW-2 has consistently been fresher (less brackish) 
than the other wells; however, beginning in 2007, the groundwater in well MW-2 was 
becoming more brackish, as the concentrations of these constituents were increasing. This 
increase was likely due to a leaking old potable water line running adjacent to MW-2 that was 
replaced with a new line in 2007. The leaking old water line was causing the groundwater 
around well MW-2 to become fresher, then when the old water line was replaced with a new 
line, the groundwater became more brackish. The groundwater in well MW-2 became fresher 
again in early 2016 due to increased irrigation in the plant nursery coupled with another 
potable water line leak. The large majority of the constituent concentrations in MW-2 have 
been steadily increasing since 2016, which suggests that MW-2 is becoming more brackish 
again after repair of the second potable water line leak. However, there have been no 
statistical exceedances in MW-2 since 2011.  

In addition to previous statistical exceedances in well MW-2, in 2015 well MW-1B began 
experiencing increases in the concentrations of calcium, chloride, magnesium, potassium, 
sodium, sulfate, and TDS, and had verified statistical exceedances of most of these 
constituents in 2016. If statistically significant increases over background in a detection 
monitoring parameter are detected and verified, assessment monitoring is required, and the 
first step of assessment monitoring is to evaluate if an alternate source (i.e., natural change or 
spatial variability, upgradient source, manmade cause, etc.) could explain the exceedance. An 
alternate source investigation for well MW-1B was conducted in 2016. The alternate source 
investigation concluded that landfill leachate is not the source of the exceedances in MW-1B. 
Rather, the increases in calcium, chloride, magnesium, potassium, sodium, sulfate, and TDS 
concentrations in MW-1B are due to the groundwater becoming more brackish in the vicinity of 
MW-1B, most likely as a result of seawater intrusion, possibly due to rises in sea level, which 
would cause Ulehawa Stream and more brackish groundwater to extend further inland. In fact, 
leachate could not cause the verified statistically significant increase in chloride in well MW-1B 
because the chloride concentration of the leachate is much less than the chloride concentration 
of the groundwater in MW-1B.  

After completion of the alternate source investigation for MW-1B, statistical exceedances for 
calcium, chloride, magnesium, potassium, sodium, sulfate, and TDS were still occurring in 
2017. During the first monitoring event of 2018, sand and grass were present on the water 
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level indicator when it was removed from well MW-1B, and the purge water from well MW-1B 
was slightly cloudy and did not become clearer as purging continued. Since there appeared to 
be an issue with well MW-1B, the pump was removed and inspected. The top of the pump was 
covered with roots and well-rounded sand grains, which appeared to originate from the filter 
pack material around the well screen in the well annulus. A down-hole video confirmed that 
roots were penetrating into the well through the well screen, and that the bottom of the well 
was filled with three feet of tan clayey silt particles originating from the coralline formation that 
were probably brought into the well with the roots. To address the roots and silt in MW-1B, in 
August 2018 PVT hired a well drilling company to disinfect and redevelop well MW-1B, and the 
other three monitoring wells. Only well MW-1B had roots built up around the pump, there 
were no signs of roots in any of the other wells although some silt was evident in MW-1C.  

Groundwater sampling for the first monitoring period of 2018 was conducted in July 2018, 
prior to disinfecting and redeveloping the four monitoring wells. The intra-well control charts 
prepared for this event showed statistical exceedances for calcium, chloride, magnesium, 
potassium, sodium, sulfate, and TDS in well MW-1B; calcium and chloride in upgradient well 
MW-1C; and calcium, chloride, magnesium, sodium, and sulfate in MW-3. While well MW-1B is 
the closest well to the tidal reaches of Ulehawa Stream, well MW-3 is the closest well to the 
ocean. In addition to seawater intrusion, the presence of roots, sand, and clayey silt in well 
MW-1B definitely contributed to the statistically significant increases in concentrations of 
cations, anions, and TDS encountered in the groundwater from MW-1B. Results from the 
second monitoring event for 2018, which will show conditions after disinfection and 
redevelopment of the wells, will be available later in 2019. 

The groundwater monitoring reports for PVT ISWMF have concluded that because sea level is 
expected to continue to rise in the future (NOAA, 2017), if statistically significant increases 
continue to occur, some parameter(s), particularly those that are elevated in saltwater, may 
need to be eliminated from the routine detection monitoring program (Juturna LLC, 2017b and 
2018a,b,c). The naturally-occurring cations and anions, which were selected as monitoring 
parameters so that small changes or trends in groundwater geochemistry can be detected 
early, are for the most part higher in saltwater than in leachate from PVT ISWMF, making them 
not well suited for detecting releases from the landfill in locations close to the ocean.  

However, cation and anion concentration data, displayed graphically in Stiff diagrams, provide 
an excellent tool to make a quick visual comparison of water from different sources. In 
Figure 16 Stiff diagrams are used to show differences and similarities in water quality between 
the various wells, leachate, Ulehawa Stream, and Storm Water Basin C. A Stiff diagram 
developed from a particular sample is similar to a water quality “fingerprint” of the sample. 

As evident in Figure 16 the Stiff diagrams of Ulehawa Stream, PW-2, MW-1B, MW-1C, and 
MW-3 have the same shape, which indicates that these samples derive from the same water 
source, in this case the brackish water aquifer that is connected to the ocean. The Stiff 
diagrams of wells PW-2, MW-1B, MW-1C, and MW-3 are very similar; whereas, the Stiff 
diagram of the stream has the same general shape but the chloride, sodium, and potassium 
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concentrations are much greater. The larger chloride, sodium, and potassium concentrations in 
the stream are due to the stream having a more direct connection to the ocean, whereas the 
brackish groundwater in the wells connects to the ocean through the coralline aquifer. 

Figure 16 also shows that the Stiff diagrams of well PW-1, well MW-2, leachate, and Storm 
Water Basin C differ from each other and from the other diagrams discussed above (PW-2, 
MW-1B, MW-1C, MW-3, and the stream). The differences are more pronounced in the shapes 
of the leachate and Basin C Stiff diagrams as compared to the other diagrams, indicating that 
the water in Basin C originates from a separate source, as does the leachate. The source of the 
water from Basin C is rainwater and storm water runoff, and the leachate source is rainfall and 
dust control water percolating through the waste.  

The Stiff diagrams for wells MW-2 and PW-1 differ from the other wells. The MW-2 Stiff 
diagram looks more similar to the Basin C Stiff diagram than to the Stiff diagrams of the other 
wells, which indicates that MW-2 is being influenced by freshwater, as discussed above. The 
Stiff diagram for pump well PW-1 has a shape falling somewhere in between the MW-2 Stiff 
diagram and the Stiff diagrams of the other wells, suggesting that the source of this water is 
groundwater, but it is fresher than the majority of the wells tapping the brackish water aquifer. 
The cation and anion concentrations in well PW-1 are significantly lower than in wells PW-2, 
MW-1B, MW-1C, and MW-3, and the Stiff diagram for PW-1 is significantly smaller; however, 
the PW-1 Stiff diagram retains somewhat of the same shape as the diagrams from wells PW-2, 
MW-1B, MW-1C, and MW-3. 

The fact that the Stiff diagrams of the wells, stream, and Basin C are completely different than 
those of the leachate indicates that the leachate is not influencing groundwater, the stream, or 
the storm water runoff into Basin C. In other words, the Stiff diagrams show that the source of 
the statistically significant increases in groundwater parameters in the monitoring wells is not 
the leachate. More likely, the stream or more brackish groundwater (seawater intrusion) seems 
to be influencing the groundwater monitoring wells. The Stiff diagrams for the stream and 
pump well PW-2, which is more brackish due to pumping water from deeper in the brackish 
water aquifer, have the same shape as the Stiff diagram for wells MW-1B, MW-1C, and MW-3, 
but are larger with higher sodium and chloride concentrations than in the monitoring wells.  

In addition to Stiff diagrams, a trilinear (or Piper) diagram was prepared for the samples from 
the leachate sump, Basin C, Ulehawa Stream, the pump wells, and the monitoring wells, as 
shown on Figure 17. The trilinear diagram graphically displays the cation and anion data from 
several samples on three plots. In all three plots shown on Figure 17, the samples from 
upgradient monitoring well MW-1C and downgradient monitoring well MW-1B plot on top of 
each other indicating that the water chemistry of these samples is the same. The samples from 
downgradient monitoring well MW-3 plot on top of wells MW-1B and MW-1C on two of the 
plots, and immediately adjacent on the third plot, indicating that the water chemistry of MW-3 
is very similar to wells MW-1B and MW-1C. Likewise, the samples from pump wells PW-1 and 
PW-2 are clustered near monitoring wells MW-1B, MW-1C, and MW-3 on the three plots, with 
PW-2 located slightly closer to the monitoring wells than PW-1. The trilinear diagram shows 
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that the groundwater samples have very similar water chemistry except for the sample from 
monitoring well MW-2, which plots away from the other wells in all three plots. Also plotting 
away from the groundwater samples is the sample from Basin C. The trilinear diagram shows 
that the water chemistry of the samples from well MW-2 and Basin C are quite different than 
the samples from the other monitoring wells and the pump wells. 

The sample from the stream plots in the cluster of groundwater samples in one of the three 
graphs of the trilinear diagram, and plots nearby on the other two graphs, indicating some 
similarities between the brackish groundwater and the brackish water in the stream. The 
leachate sample plots in the cluster of groundwater samples in two of the three graphs, but is 
quite far from the cluster in the third graph. On trilinear diagrams, a water sample that is a 
mixture of two different waters will plot on a straight line between both end members in 
allthree parts of the trilinear diagram. If a straight line is drawn connecting the data points 
between upgradient and downgradient wells, the leachate data points do not fall on this line, 
indicating that the leachate is not mixing with the groundwater. In other words, the leachate is 
not mixing with the groundwater in the monitoring wells and therefore, cannot be the source of 
the statistically significant increases in groundwater parameters. 

5.6 Results of Leachate Analyses 
Leachate generated within the disposal cells of Phase II of the C&D landfill at PVT ISWMF is 
collected in the gravel leachate collection system and flows by gravity to a leachate collection 
sump. The sump is designed to contain leachate to a depth of four feet below the adjacent cell 
floor (A-Mehr, Inc., 2011). In accordance with the Groundwater and Leachate Monitoring Plan 
(Juturna LLC, 2018d), samples of leachate are collected from the leachate collection sump 
annually during the second semiannual sampling period for the constituents listed in Table 9. 
Table 9 also shows the leachate sample results for the last 12 years. 

As shown on Table 9, most of the analytes in the leachate have fluctuated over the last 12 
years without any apparent trend in the data. Concentrations of Diesel Range Organic (DRO) 
compounds / Total Petroleum Hydrocarbons (TPH) Diesel, however, steadily increased from 
0.0896 mg/l in 2009 to 2.1 mg/l in 2015, but then decreased to 0.45 mg/l in 2018. Cadmium 
has not been detected in the leachate, while arsenic was detected for the first time in January 
2018 at a concentration of 0.0079 mg/l. Lead was detected once in December 2012 just at the 
reporting limit, and has not been detected since. Chromium concentrations in the leachate 
have been non-detectable in some years and detectable in other years ranging from 
0.009 mg/l to 0.151 mg/l. Likewise, concentrations of iron have varied from non-detect to 
6.02 mg/l. The variation in analyte concentrations in the leachate is likely due to the nature of 
waste that has been placed in the landfill over the years and variations in the amount of rainfall. 
It should be noted that even though the leachate is contained within the landfill’s leachate 
collection system and is not in contact with any groundwater, most of the concentrations of 
analytes detected in the leachate over the last 12 years have been below the State of Hawai‘i 
EALs for groundwater beneath the site (DOH, 2011).  
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Table 9:  Leachate Sample Results 

Analyte Units 
Leachate Sample Date 

Jun. 
2006 

Dec. 
2007 

Dec. 
2008 

Dec. 
2009 

Dec. 
2010 

Dec.  
2011 

Dec. 
2012 

Jan. 
2014 

Jan. 
2015 

Dec. 
2015 

Jan. 
2017 

Jan. 
2018 

TDS mg/l 10,900 3840 3850 6600 7200 6730 6120 7380 6650 7040 6900 4870 
TOC mg/l 28.0 6.6 3.5 7.6 7.3 15 9.4 14.2 10.5 19.2 13.8 10 
Chloride mg/l 5400 1700 1500 1500 1800 2130 1570 2420 1920 1740 1450 1530 
Sulfate mg/l 1380 730 640 2500 2000 2090 1950 2230 1860 2540 2220 1510 
Arsenic mg/l NA NA ND ND ND ND ND ND <0.01 <0.010 <0.011 0.0079 
Cadmium mg/l NA NA ND ND ND ND ND ND <0.001 <0.0010 <0.0011 <0.005 
Calcium mg/l 428 84.4 90.7 390 550 495 451 538 472 354 306 290 
Chromium mg/l NA NA ND ND 0.011 ND 0.151 0.009 0.019 0.0166 0.0743 0.010 
Iron mg/l NA NA ND 1.9 ND 5.3 6.02 1.02 2.37 0.898 2.39 1.1 
Lead mg/l NA NA ND ND ND ND 0.01 ND <0.01 <0.010 <0.011 <0.005 
Magnesium mg/l 557 105 87.4 250 370 243 187 272 222 236 272 148 
Potassium mg/l 88.9 46.1 37.7 380 160 432 530 285 239 231 345 312 
Sodium mg/l 3230 1040 972 950 1100 1150 878 1310 1250 1440 1490 923 
DRO / TPH Diesel mg/l NA NA NA 0.0896 0.0947 0.210 0.270 0.820 0.33 * 2.1 * 1.7** 0.45^ 
Bicarbonate  mg/l 582 200 208 160 96 173 359 340 367 363 323 383 
Temperature  °C NA NA 30.7 37.3 35.5 37.1 37.7 38.9 39.1 35.5 41.0 39.2 
Conductivity mS/cm NA 61 5.12 8.4 10.3 9.41 7.78 10.15 9.21 9.6 8.7 6.0 
pH pH unit NA 7.77 10.1 7.26 7.3 7.15 7.13 7.06 7.11 6.70 7.44 7.20 

*  The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, but the elution pattern does not match the calibration standard. 
**  The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a greater amount of heavier molecular weight constituents than the calibration standard. 
^  The chromatogram of this sample is mainly higher boiling hydrocarbons. 
<# = Not detected at or above the indicated laboratory reporting limit.  
ND = Not Detected at or above the reporting limit used by the laboratory. 
NA = Not Analyzed for listed constituent. 
Temperature, conductivity, and pH are measured in the field. 
°C = degrees Celsius; mS/cm = millisiemens per centimeter. 
Reference:  Element Environmental, LLC, 2007a, 2008a, 2009a, 2011a; and Juturna LLC, 2014a, 2018b. 
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As discussed above in Section 5.5.3, Figure 16 compares a Stiff diagram of the leachate to Stiff 
diagrams of the wells at the site, Ulehawa Stream, and Storm Water Basin C. The Stiff diagram 
of the leachate is a completely different shape than the Stiff diagrams of the wells, stream, and 
Basin C, indicating that the leachate is not influencing groundwater, the stream, or the storm 
water runoff into Basin C. Likewise, the trilinear diagram, discussed in Section 5.5.3 and 
presented on Figure 17, shows that the leachate is not mixing with the groundwater at the site. 

5.7 Proposed Groundwater and Leachate Monitoring at the Project Site 
The current Groundwater and Leachate Monitoring Plan for the existing PVT ISWMF (Juturna 
LLC, 2018d) will be modified and updated to incorporate additional groundwater monitoring 
wells and leachate monitoring at the Project Site. Five new groundwater wells are proposed for 
the Project Site, as shown on Figures 2, 3, and 15. The proposed new wells include MW-3A, 
located northeast of existing well MW-3; MW-4A, located along Lualualei Naval Road, east of 
former well MW-4; MW-5, located in the southeast portion of the Project Site; MW-6, located 
along Lualualei Naval Road, north of MW-4A; and MW-7, located in the northernmost portion 
of the Project Site. Wells MW-3A, MW-4A, and MW-5 are downgradient of the proposed new 
C&D landfill location at the Project Site; well MW-6 is located downgradient of the proposed 
new MRD facility; and well MW-7 is located upgradient of all site activities at the Project Site. 

The new groundwater monitoring wells will be installed prior to placement of C&D material in 
the new C&D landfill so that background water quality data can be attained. The frequency of 
sampling will likely remain the same as specified in the existing Groundwater and Leachate 
Monitoring Plan – semiannually for the groundwater monitoring wells and annually for leachate, 
as recommended in the State of Hawai‘i Landfill Groundwater Monitoring Guidance Document 
(DOH, 2002). 

Section 6 Surface Water Hydrology 
6.1 Regional Surface Water Hydrology 
Lualualei Valley is comprised of two watersheds: Ulehawa to the east and Mā‘ili‘ili to the west. 
The Ulehawa watershed, where PVT ISWMF and the Project Site are located, is five square 
miles in area and has a maximum elevation of 2,844 feet (Hawaii Division of Aquatic Resources 
and Bishop Museum, 2015). Ulehawa Stream, which drains the watershed, is a perennial stream 
with a total length of 5.1 miles (Hawaii Division of Aquatic Resources and Bishop Museum, 
2015). As shown on Figures 1 and 2, Ulehawa Stream borders PVT ISWMF to the west, and 
discharges to the ocean approximately 2,000 feet southwest of the site.   
 

The Mā‘ili‘ili watershed, which encompasses 19.2 square miles and has a maximum elevation of 
3,127 feet, is much larger than the Ulehawa watershed (Hawaii Division of Aquatic Resources 
and Bishop Museum, 2015). Mā‘ili‘ili Stream, which drains the Mā‘ili‘ili watershed, is also a 
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perennial stream with a total length of 20.9 miles (Hawaii Division of Aquatic Resources and 
Bishop Museum, 2015). 

6.2 Site Surface Water Hydrology 
Rainfall runoff at PVT ISWMF eventually reaches Ulehawa Stream. Hawaii Administrative Rules 

(HAR) Chapter 11-54 classifies Ulehawa Stream as a Class 2 Inland Water (DOH, 2014). Class 2 
Inland Waters are protected for recreational purposes, support and propagation of aquatic life, 
agricultural and industrial water supplies, shipping, and navigation. HAR Chapter 11-54 states 
that all uses of Class 2 Inland Waters need to be compatible with the protection and 
propagation of fish, shellfish, and wildlife, and with recreation in and on these waters (DOH, 
2014). 

Surface water runoff from the northern portion of undeveloped Project Site and upslope 
locations surrounding the Project Site currently drains down slope via overland flow to a storm 
drainage channel along Lualualei Naval Road, where it is directed through a drainage culvert 
beneath the road and into a concrete-lined drainage channel between the existing PVT ISWMF 
and the Pine Ridge Farms, Inc. property to the north. The concrete-lined drainage channel 
discharges to Ulehawa Stream north of the existing PVT ISWMF. Surface water runoff in the 
southern portion of the undeveloped Project Site and upslope locations also drains down slope 
via overland flow to a storm drainage channel along Lualualei Naval Road, where it enters a 
concrete-lined drainage channel located southwest of the Project Site, behind the shopping 
center (see Figure 1). The concrete-lined drainage channel runs parallel to Farrington Highway 
through the residential development, and eventually discharges into Ulehawa Stream. 

Storm water runoff at the existing PVT ISWMF is collected in a system of surface ditches, 
channels, pipes, and basins designed by PVT ISWMF’s engineering consultants (A-Mehr, Inc., 
2011). The storm water management system is designed and constructed to manage runoff 
from a 25-year, 24-hour storm. The system will carry runoff from the design storm without 
flooding or excessive erosion from the site, and will retain a significant volume of water to 
minimize off-site runoff impacts and allow sediment in the runoff to be intercepted and 
removed before discharge from the site. Figure 2 shows the location of the storm water basins 
for collection of storm water and removal of silt. There are seven storm water basins and six 
discharge points which discharge storm water into Ulehawa Stream. All six discharge points are 
permitted under PVT ISWMF’s National Pollutant Discharge Elimination System (NPDES) permit 
for discharge of storm water associated with industrial activities (DOH, 2008). One of the storm 
water basins (Basin A) does not have a discharge point because the limited amount of storm 
water that collects in this basin percolates into the ground resulting in no discharge off site or 
flows into Basin A-1, which does have a discharge point. The basins with discharge points are 
equipped with floating skimmers that slowly drain water from the surface of the basins during 
storm events. This maximizes sediment settlement before water is discharged to Ulehawa 
Stream. Typically, run-off entering the sediment basins evaporates before it can be discharged 
into Ulehawa Stream.   
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Storm water in the C&D disposal area at the PVT ISWMF (Landfill Phases I and II) is managed 
by controlled grading on the surface of the landfill and by maintaining an engineered system of 
drainage ditches, channels, pipes, and basins. Drainage is managed to: 

• prevent run-on of surface water to the active disposal face or uncovered refuse; 

• prevent run-off of water that has contacted the exposed active disposal face; 

• minimize erosion in all areas of the site; 

• maintain roads and other ancillary facilities in useable condition under all weather 
conditions; and 

• prevent excessive runoff or sedimentation impacts to neighboring properties or 
receiving bodies of water (A-Mehr, Inc., 2011). 

The landfill top deck and other areas in the vicinity of active disposal areas are graded at a 
slope of 2% to 5% away from the active area. Earth berms are constructed upgradient of the 
active area if needed to prevent run-on from contacting the waste, and to divert drainage 
around any exposed waste (A-Mehr, Inc., 2011). 

Similarly, berms are constructed downgradient of exposed waste to prevent the runoff of any 
precipitation that has contacted waste. Such water is retained within the waste, for collection 
and management as leachate. No runoff of precipitation that has contacted waste is 
discharged into Ulehawa Stream. 

The storm water control system is inspected and maintained as needed after each significant 
storm event. Inspections focus on locating and repairing any areas of excessive erosion, 
ensuring that skimmers installed in sedimentation basins are working properly, and that no 
pipe inlets are plugged or blocked with sediment or debris. Sediment is removed from ditches 
and basins at least once each year.  

6.3 Storm Water Runoff Water Quality 
In accordance with the requirements of their NPDES permit, PVT ISWMF collects storm water 
samples and flow measurements annually. The storm water samples are collected after a 
representative storm event. A representative storm is a rainfall event that accumulates more 
than 0.1 inches of rain and occurs at least 72 hours after the previous measurable (greater than 
0.1 inch) rainfall event. The storm water samples are collected using an automatic Vortox 
sampler, which is mounted in concrete and is located at the end of the drainage pipe at each 
discharge point. The sampler automatically collects the sample when there is a discharge from 
the sedimentation basin. After the storm water is collected, the Vortox sampler is removed 
from the concrete mount and the storm water sample is poured into the sample containers and 
delivered to an approved laboratory. A Discharge Monitoring Report (DMR) form is submitted 
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annually to the DOH Clean Water Branch whether there is a storm event or not. If there were 
no discharges during the monitoring period, the DMR so states. 

The Notice of General Permit Coverage (NGPC) for PVT ISWMF’s NPDES Permit specifies the 
facility’s storm water monitoring and testing requirements and storm water discharge 
limitations (DOH, 2008). The NGPC requires that storm water discharge from all six discharge 
points be tested annually for the first 16 parameters listed in Table 10, and that storm water 
from discharge point D-3, which is downgradient of the equipment maintenance area, be 
tested for five additional parameters, also listed on Table 10. 

In addition to the storm water monitoring requirements and discharge limitations, Table 10 
also summarizes the monitoring results for the last 11 years, from 2007 to 2018. For the 2007 
and 2008 annual monitoring periods, samples were only collected at discharge point D-2 
because there was no discharge at discharge point D-1 and the other basins were not yet 
constructed (PVT Land Company, Ltd., 2008, 2009). For the 2009 annual monitoring period, 
there was no storm water discharge from any of the discharge points (PVT Land Company, Ltd., 
2010a). For the 2010 and 2011 annual monitoring periods, samples were collected from 
discharge points D-2, D-3, D-4, and D-5, as there was no discharge observed at D-1, and D-6 
was not yet constructed (PVT Land Company, Ltd., 2010b and 2012). For the 2012 annual 
monitoring period, samples were collected from discharge points D-2 and D-5 only, because 
there was no discharge observed at D-1, D-3, and D-4, and D-6 was not yet constructed (PVT 
Land Company, Ltd., 2013). For the 2013 annual monitoring period, samples were collected 
from discharge points D-3 and D-5, as no discharge was observed at the other points and D-6 
was not yet constructed (PVT Land Company, Ltd., 2014). For the 2014 annual monitoring 
period, samples were collected from discharge point D-3 and new discharge point D-6; no 
discharge was observed at D-1, D-2, D-4, and D-5 (PVT Land Company, Ltd., 2015). For 2015, 
2016, and 2017 there was no storm water discharge from any of the discharge points (PVT 
Land Company Ltd., 2016, 2017, and 2018). For 2018, samples were collected from discharge 
points D-3 and D-6; no discharge was observed at D-1, D-2, D-4, and D-5 (PVT Land Company, 
Ltd., 2019). 

As shown on Table 10, the concentration of total recoverable iron in the March 2011, March 
2012, and October 2013 storm water samples from discharge point D-5 and the October 2013 
storm water sample from discharge point D-3 exceeded the effluent limitation of 
1,000 micrograms per liter (μg/l). The iron in the storm water runoff is a result of naturally 
occurring, iron-rich surface soils (reddish brown clay and silt) running off the unpaved roadways 
at the site during heavy rain. To address these exceedances PVT ISWMF implemented 
additional best management practices (BMPs) to reduce iron concentrations in the storm water 
runoff. The primary BMP to reduce iron concentrations in the runoff consisted of paving the 
roadway in the vicinity of sedimentation Basin E where discharge point D-5 is located, and 
paving the entire parking area and the roadways that drain into Basin B where discharge point 
D-3 is located. After the roadways and parking areas were paved, iron concentrations in storm 
water from discharge point D-3 decreased significantly from 2,900 μg/l in October 2013 to 
930 μg/l in October 2014. In October 2014 there was no discharge from discharge point D-5;  
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Table 10:  Storm Water Discharge Monitoring Results 

Parameter Limit 

Storm Water Sample Discharge Point and Sampling Date 
D-2 

Nov. 
2007 

D-2 
Dec. 

2008 

D-2 
Mar. 
2010 

D-3 
Mar. 
2010 

D-4 
Mar. 
2010 

D-5 
Mar. 
2010 

D-2 
Mar. 
2011 

D-3 
Mar. 
2011 

D-4 
Mar. 
2011 

Flow (cubic feet per second) No Limit 1.1 0.05 0.25 0.3 0.53 0.24 0.25 0.3 0.53 
Biochemical Oxygen Demand (mg/l) No Limit  < 2.00  < 2.00 < 2.00 3.44 < 2.00 11.3 < 2.00 < 2.00 < 2.00 
Chemical Oxygen Demand (mg/l) No Limit 82 25 141 29.7 37.4 56.1 22 22 < 20 
Total Suspended Solids (mg/l) No Limit 15.0 20.0 7.33 14.6 25.8 47.2 < 10 < 10 < 10 
Total Phosphorus (mg/l) No Limit 0.21 0.058 0.417 0.206 1.12 0.722 < 0.050 < 0.050 < 0.050 
Total Nitrogen (mg/l) No Limit 7.53 2.48 207 4.70 17.4 26.4 < 0.00 < 0.00 < 0.00 
Ammonia Nitrogen (mg/l) No Limit 0.90  < 0.50 < 0.050 0.143 < 0.050 6.26 < 0.50 < 0.50 < 0.50 
Nitrate + Nitrite Nitrogen (mg/l) No Limit 1.93 0.28 204 0.909 15.2 0.111 < 0.050 < 0.050 < 0.050 
Oil and Grease (mg/l) 15 < 5.00 < 5.0 < 5.00 < 5.00 < 5.00 < 5.00 < 5.4 < 5.0 < 5.5 
pH Range (standard units) 5.5 – 8.0 7.76 7.42 7.3 7.3 7.3 7.2 7.3 7.5 7.5 
Total Recoverable Iron (µg/l) 1000 556 202 858 77.9 198 311 < 40 40 170 
Turbidity (NTU) No Limit 4.83 27.4 17.0 6.09 21.4 34.2 0.270 0.520 2.32 
Dissolved Oxygen (mg/l) No Limit 7.51 8.84 7.07 1.86 3.89 1.35 8.26 8.44 8.25 
Oxygen Saturation (%) No Limit 72.9 95.3 77.8 21.7 41.9 14.6 98.4 106 104 
Temperature (°C) No Limit 22 23.1 21.2 21.3 21.3 21.3 23.5 23.3 23.3 
Specific Conductance (µmhos/cm) No Limit 2430 994 2000 1070 1760 551 2000 2000 990 
Polynuclear Aromatic Hydrocarbons (µg/l)* No Limit NA NA NA < 0.216 NA NA NA < 0.227 NA 
Benzene (µg/l)* 1800 NA NA NA < 2.00 NA NA NA < 2.00 NA 
Toluene (µg/l)* 5800 NA NA NA < 2.00 NA NA NA < 2.00 NA 
Ethylbenzene (µg/l)* 11,000 NA NA NA < 2.00 NA NA NA < 2.00 NA 
Xylenes (µg/l)* No Limit NA NA NA < 2.00 NA NA NA < 2.00 NA 

No Limit = No limitation at this time. Only monitoring and reporting is required. 
< = Not Detected at or above the indicated reporting limit. 
* = Only Discharge Point D-3 is required to be monitored for this parameter.  NA = Not Analyzed for listed parameter. 
µmhos/cm = micromhos per centimeter.  µg/l = micrograms per liter.  NTU = Nephelometric Turbidity Units. 
Reference:  PVT Land Company, Ltd., 2008, 2009, 2010a, 2010b, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019. 
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Table 10:  Storm Water Discharge Monitoring Results, Continued 

Parameter Limit 

Storm Water Sample Discharge Point and Sampling Date 
D-5 

Mar. 
2011 

D-2 
Mar. 
2012 

D-5 
Mar. 
2012 

D-3 
Oct. 

2013 

D-5 
Oct. 

2013 

D-3 
Oct. 

2014 

D-6 
Oct. 

2014 

D-3 
Oct. 

2018 

D-6 
Oct. 

2018 

Flow (cubic feet per second) No Limit 0.24 0.25 0.24 0.3 0.24 0.3 0.24 0.3 0.24 
Biochemical Oxygen Demand (mg/l) No Limit < 2.00 < 2.00 2.02 6.34 4.77 < 2.00 6.00 2.4 3.1 
Chemical Oxygen Demand (mg/l) No Limit < 20 37 < 20 27 34 14 83 <10 <10 
Total Suspended Solids (mg/l) No Limit 17 24 38 27 26 12 8.3 9.1 8.4 
Total Phosphorus (mg/l) No Limit 0.057 0.088 0.096 0.093 0.40 0.091 0.12 0.054 0.081 
Total Nitrogen (mg/l) No Limit 0.300 0.30 0.39 1.4 4.7 1.2 2.9 1.3 1.7 
Ammonia Nitrogen (mg/l) No Limit < 0.50 < 1.0 < 1.0 0.035 0.26 0.20 0.29 0.37 0.38 
Nitrate + Nitrite Nitrogen (mg/l) No Limit 0.300 0.298 0.385 0.81 2.5 0.76 0.072 0.34 0.64 
Oil and Grease (mg/l) 15 < 5.0 < 5.1 < 5.0 < 5.1 < 5.0 < 5.4 < 5.8 <1.5 <1.4 
pH Range (standard units) 5.5 – 8.0 7.1 7.3 7.6 7.43 7.65 8.01 7.61 7.22 7.00 
Total Recoverable Iron (µg/l) 1000 1300 820 1700 2900 2100 930 470 580 120 
Turbidity (NTU) No Limit 24.0 29.3 50.4 40.6 27.8 18.9 9.55 15 15 
Dissolved Oxygen (mg/l) No Limit 8.11 8.47 7.06 6.55 5.16 8.02 6.15 2.49 2.50 
Oxygen Saturation (%) No Limit 93.7 70.6 57.6 81.9 64.5 86.0 59.1 NA NA 
Temperature (°C) No Limit 23.2 22.3 19.1 26.8 28 25.5 26.2 30.5 29.6 
Specific Conductance (µmhos/cm) No Limit 1500 3100 1100 720 1399 884 2620 1100 1300 
Polynuclear Aromatic Hydrocarbons (µg/l)* No Limit NA NA NA < 0.21 NA < 0.21 NA <1.0 NA 
Benzene (µg/l)* 1800 NA NA NA < 2.00 NA < 2.00 NA <0.60 NA 
Toluene (µg/l)* 5800 NA NA NA < 2.00 NA < 2.00 NA <0.46 NA 
Ethylbenzene (µg/l)* 11,000 NA NA NA < 2.00 NA < 2.00 NA <0.51 NA 
Xylenes (µg/l)* No Limit NA NA NA < 2.00 NA < 2.00 NA <0.48 NA 

No Limit = No limitation at this time. Only monitoring and reporting is required. 
< = Not Detected at or above the indicated reporting limit. 
* = Only Discharge Point D-3 is required to be monitored for this parameter.  NA = Not Analyzed for listed parameter. 
µmhos/cm = micromhos per centimeter.  µg/l = micrograms per liter.  NTU = Nephelometric Turbidity Units. 
Reference:  PVT Land Company, Ltd., 2008, 2009, 2010a, 2010b, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019. 
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however, the iron concentration in storm water from discharge point D-6 was 470 μg/l, well 
below the effluent limitation of 1,000 μg/l. For the sampling from discharge points D-3 and D-6 
in October 2018, iron concentrations have remained below the effluent limitation. 

Besides total recoverable iron, the only other effluent limitation exceedance over the last 12 
years was one pH reading from discharge point D-3 in October 2014. The pH concentration in 
storm water from discharge point D-3 was measured at 8.01 and the effluent limitation is 8.0.  
The pH reading of 8.01 was taken in the field with a handheld pH meter that is not always 
accurate to the hundredth decimal point. This reading may be an outlier, as the next highest 
pH value over the last 12 years was 7.76. The pH readings over the last 12 years ranged from 
7.00 to 8.01 with an average value of 7.42. No other storm water effluent limits have been 
exceeded at the PVT ISWMF. 

An additional BMP that PVT ISWMF has implemented to improve the quality of storm water 
runoff is constructing a covered facility for vehicle and equipment maintenance and for storage 
of oil and grease. As shown on Table 10, concentrations of oil and grease and the petroleum-
related parameters polynuclear aromatic hydrocarbons, benzene, toluene, ethylbenzene, and 
xylenes have never been detected in storm water discharge from the site. 

6.4 Proposed Storm Water Improvements at the Project Site 
As with the existing PVT ISWMF, storm water in the new C&D disposal area at the Project Site 
(Landfill Phase III) will be managed by controlled grading on the surface of the landfill and by 
maintaining an engineered system of drainage ditches, channels, pipes, and basins. Drainage 
will be managed to: 

• prevent run-on of surface water onto the landfill footprint from adjacent slopes; 

• minimize storm water contact with the exposed active landfill disposal face; 

• prevent run-off of water that has contacted the exposed active landfill face; 

• minimize erosion in all areas of the site;  

• maintain roads and other ancillary facilities in useable condition under all weather 
conditions;  

• implement storm water retention systems to ensure storm water discharge from the 
developed facility does not exceed the historical rate of discharge from the currently 
undeveloped property; and 

• prevent excessive sedimentation impacts to neighboring properties or receiving bodies 
of water. 
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As with the existing PVT ISWMF, the landfill top deck and other areas in the vicinity of active 
disposal areas will be graded at a slope of 2% to 5% away from the active area. Diversions will 
be constructed upgradient of the active area if needed to prevent run-on from contacting 
waste and divert drainage around any exposed waste. Similarly, diversions will be constructed 
downgradient of exposed waste to prevent the runoff of any precipitation that has contacted 
waste. Such water will be retained within the waste, for collection and management as 
leachate. 

The storm water management systems will be designed and constructed to manage runoff 
from a 25-year, 24-hour storm. Storm water runoff from the adjacent undeveloped slopes to 
the east and storm water run-off from the Phase III landfill will be collected in a system of 
surface ditches, channels, and pipes. These systems will collect run-off from the adjacent 
undeveloped slopes and convey it around the Phase III development and prevent the run-off 
from being impacted by the proposed ISWMF activities. 

Storm water runoff from approximately the north third of the undeveloped slopes will be 
conveyed around the north end of the Phase III landfill development and down the west side of 
the Project Site, parallel to Lualualei Naval Road, where it will discharge into 
sedimentation/retention basins located in the southern portion of the Project Site. The south 
two thirds of the undeveloped slopes will be similarly diverted around the south end of the 
Phase III landfill development, and into the sedimentation/retention basins. Likewise, storm 
water runoff from the developed areas of the Project Site (the landfill, MRD area, entrance 
facilities, and the perimeter access roads) will also be collected in a series of channels located 
around the perimeter of the developed area, which will convey the water to the 
sedimentation/retention basin located near the southwest corner of the Project Site, closest to 
Lualualei Naval Road. 

The sedimentation/retention basins at higher elevations in the southeast corner of the Project 
Site will drain to the storm water basin closest to Lualualei Naval Road. Storm water will then 
discharge through a culvert crossing under Lualualei Naval Road and into a new drainage 
channel that will run parallel to the southwestern property line of the existing ISWMF property, 
where it will discharge into existing Storm Basin A-1, and eventually into Ulehawa Stream via 
existing Discharge Point D-1. The storm water retention basin will retain storm water run-off, 
meter its release to prevent inundation of downstream properties and reduce sediment loading 
of the storm water prior to off property release. The basin will be designed to manage the 25-
year, 24-hour storm event, and preliminary analysis indicates the basin will have a capacity of 
approximately 30 to 35 acre-feet.  

The existing NPDES permit for PVT ISWMF will be updated and modified to include storm 
water discharge from the Project Site. No new discharge points are planned – the storm water 
discharge from the Project Site will flow to an existing storm water basin (Basin A-1) and enter 
an existing permitted discharge point along Ulehawa Stream (Discharge Point D-1). 
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Section 7 Impact of the Proposed Improvements on 
Water Quality 
As stated in Section 3, the proposed improvements at the PVT ISWMF Project Site include: 
(1) relocation of C&D waste receiving, materials sorting/recycling, and C&D disposal 
operations; (2) relocation, modernization and enhancement of recycling operations (e.g. 
installation of two MRD process lines); and (3) installation of renewable energy facilities to 
power PVT operations (e.g. one 1,000-kilowatt hour enclosed gasification unit or anaerobic 
digestion system and approximately seven acres of photovoltaic panels). The impact of these 
proposed improvements on groundwater and surface water quality should be minimal, 
provided the design, construction, and operation incorporates the storm water and leachate 
management system controls currently in place at the existing PVT ISWMF site, as proposed. 
Based on years of storm water and groundwater quality testing, the current operations at the 
existing PVT ISWMF have not negatively impacted groundwater or surface water quality. Since 
there will be no increase in the amount of waste, maximum daily truck trips, or hours of 
operation, the relocation of operations to the Project Site should also not negatively impact 
groundwater or surface water quality, provided the storm water and leachate management 
system controls are implemented as planned. 

As part of the relocation of the C&D waste receiving, materials sorting/recycling, and C&D 
disposal operations, the equipment maintenance facility will be relocated to the Project Site. 
PVT ISWMF’s current NPDES permit requires additional monitoring parameters for storm water 
flowing from the present equipment maintenance area into Basin C (Discharge Point D-3). 
Storm water runoff from the relocated equipment maintenance facility will flow into Basin A-1 
(Discharge Point D-1); therefore, additional monitoring parameters will need to be added to 
the storm water sampling requirements for Basin A-1 (Discharge Point D-1). If the relocated 
equipment maintenance facility and oil and grease storage areas are covered, as they are 
currently, there should be minimal impact on storm water quality. 

Relocation of the C&D disposal operations requires the installation of additional groundwater 
monitoring wells. Five additional groundwater monitoring wells are planned. Existing 
monitoring well MW-3 may need to be closed and replaced with well MW-3A since MW-3 is 
located close to the new storm water sedimentation/retention basin. If possible, well MW-3 will 
remain in service; however, the groundwater in MW-3 may be influenced by the storm water 
retention basin causing the groundwater to become fresher (less brackish) due to infiltration of 
rainwater runoff. This may counteract the current trend in MW-3 of becoming more brackish 
due to seawater intrusion. 

Relocation, modernization and enhancement of the recycling operations (e.g. installation of 
two MRD process lines) should have minimal impact on surface water quality and very minimal, 
if any, impact on groundwater quality. Storing recycling materials and feedstock in bins, or 
other types of covered storage, would reduce potential impacts to surface water quality. 
Depending on the type of equipment and materials which may come in contact with rain 
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and/or rainfall runoff, additional monitoring parameters may need to be added to the storm 
water sampling requirements for Basin A-1 (Discharge Point D-1), where storm water runoff 
from the relocated recycling and materials recovery area enters Ulehawa Stream. 

The proposed renewable energy improvements, such as an enclosed gasification unit that uses 
processed feedstock or an enclosed anaerobic digestion system and approximately seven 
acres of photovoltaic panels, should have minimal impact on surface water quality and very 
minimal, if any, impact on groundwater quality. Potential surface water quality impacts can be 
mitigated by incorporating the design of the renewable energy improvements into the 
ISWMF’s existing storm water management system, as proposed. 

Section 8 References 
A-Mehr, Inc. 2011. Operations Plan, PVT Integrated Solid Waste Management Facility, 

Prepared for PVT Land Company, 87-2020 Farrington Highway, Waianae, Hawaii 96792. 
Presented by A-Mehr, Inc., 23016 Mill Creek Drive, Laguna Hills, California. September 
2009, revised November 2011. 

A-Mehr, Inc. 2018. Topographic Map and Site Map, PVT ISWMF Master Plan, Prepared for PVT 
Land Company, 87-2020 Farrington Highway, Wai‘anae, Hawai‘i 96792. By A-Mehr, Inc., 
23016 Mill Creek Drive, Laguna Hills, CA 92653. November 2018. 

Belt Collins Hawaii. 1998. PVT Construction and Demolition Solid Waste Landfill Phase I and 
Phase II Operation Plan Nanakuli, Oahu, Hawaii, April 1998. 

Belt Collins Hawaii, 2005. Historical and Environmental Records Review, Nanakuli Landfill and 
Surrounding Properties, April 2005. 

C.W. Associates, Inc. 1991. Preliminary Geotechnical Engineering Exploration, Nanakuli Land 
Development, Nanakuli, Oahu, Hawaii. C.W. Associates, Inc. dba Geolabs-Hawaii.  
November 18, 1991.  

Clayton Environmental Consultants. 1992. Subsurface Investigation and Groundwater 
Monitoring Program at The Nanakuli Demolition Waste Landfill. Clayton Environmental 
Consultants, July 9, 1992. 

DLNR. 2018. Commission on Water Resource Management Well Database. State of Hawai‘i 
Department of Land and Natural Resources. 

DOH. 2002. State of Hawaii Landfill Groundwater Monitoring Guidance Document. Version 
1.8- September 2002, Department of Health, Solid and Hazardous Waste Branch. 

 



Geology, Hydrology and Water Quality Report 
PVT Integrated Solid Waste Management Facility Relocation 

 
March 2019 

 

55 

DOH, 2008. Notice of General Permit Coverage (NGPC); National Pollutant Discharge 
Elimination System (NPDES); PVT Land Company, Ltd., Waianae, Island of Oahu, 
Hawaii; File No. HI R50B941.  State of Hawaii Department of Health, Environmental 
Management Division, September 19, 2008. 

DOH, 2011. Evaluation of Environmental Hazards at Sites with Contaminated Soil and 
Groundwater, Volume 1: User’s Guide, Hawaii Edition.  Prepared by: Hawaii State 
Department of Health, Environmental Management Division.  Fall 2011 (Revised 
January 2012). 

DOH, 2014. Hawaii Administrative Rules, Title 11, Department of Health, Chapter 54, Water 
Quality Standards.  State of Hawaii Department of Health, November 15, 2014. 

DOH. 2018. State of Hawai‘i Department of Health, Safe Drinking Water Branch, Underground 
Injection Control (UIC) Section database and personal communication with DOH UIC 
staff. https://eha-cloud.doh.hawaii.gov/sdwb/#!/home. Retrieved on July 17, 2018. 

Ekern, P.C. and J.H. Chang. 1985. Pan Evaporation:  State of Hawai'i, 1894-1983, Report R74, 
Water Resources Research Center, University of Hawaii; Hawaii Sugar Planters' 
Association; State of Hawaii, Department of Land and Natural Resources, Division of 
Water and Land Development; Honolulu, Hawaii. 

Element Environmental, LLC. 2007a. Detection Monitoring Water Quality Report and Annual 
Summary, Second Semiannual Monitoring Event, 2006, PVT Nanakuli Construction and 
Demolition Landfill, Nanakuli, Oahu, Hawaii. Prepared for PVT Land Company, Ltd., 
February 2007. 

Element Environmental, LLC. 2007b. Detection Monitoring Water Quality Report, First 
Semiannual Monitoring Event, 2007, PVT Construction and Demolition Solid Waste 
Landfill, Nanakuli, Oahu, Hawaii. Prepared for PVT Land Company, Ltd., August 2007. 

Element Environmental, LLC. 2007c.  Hydrogeology Report, Proposed Nanakuli B Composting 
and Solid Waste Facility, Nanakuli, Oahu, Hawaii. Prepared for Leeward Land, LLC, May 
2007. 

Element Environmental, LLC. 2007d. Results of Water Sampling at Well PW-1, Proposed 
Nanakuli B Composting and Solid Waste Facility, Nanakuli, Oahu, Hawaii. Letter 
addressed to Leeward Land, LLC, May 31, 2007. 

Element Environmental, LLC. 2008a. Detection Monitoring Water Quality Report and Annual 
Summary, Second Semiannual Monitoring Event, 2007, PVT Construction and 
Demolition Solid Waste Landfill, Nanakuli, Oahu, Hawaii. Prepared for PVT Land 
Company, Ltd., March 2008. 



Geology, Hydrology and Water Quality Report 
PVT Integrated Solid Waste Management Facility Relocation 

 
March 2019 

 

56 

Element Environmental, LLC. 2008b. Detection Monitoring Water Quality Report, First 
Semiannual Monitoring Event, 2008, PVT Construction and Demolition Solid Waste 
Landfill, Nanakuli, Oahu, Hawaii. Prepared for PVT Land Company, Ltd., August 2008. 

Element Environmental, LLC. 2009a. Detection Monitoring Water Quality Report and Annual 
Summary, Second Semiannual Monitoring Event, 2008, PVT Construction and 
Demolition Solid Waste Landfill, Nanakuli, Oahu, Hawaii. Prepared for PVT Land 
Company, Ltd., March 2009. 

Element Environmental, LLC. 2009b. Detection Monitoring Water Quality Report, First 
Semiannual Monitoring Event, 2009, PVT Construction and Demolition Solid Waste 
Landfill, Nanakuli, Oahu, Hawaii. Prepared for PVT Land Company, Ltd., July 2009. 

Element Environmental, LLC. 2010a. Detection Monitoring Water Quality Report and Annual 
Summary, Second Semiannual Monitoring Event, 2009, PVT Integrated Solid Waste 
Management Facility, Nanakuli, Oahu, Hawaii. Prepared for PVT Land Company, Ltd., 
March 2010. 

Element Environmental, LLC. 2010b. Detection Monitoring Water Quality Report, First 
Semiannual Monitoring Event, 2010, PVT Integrated Solid Waste Management Facility, 
Nanakuli, Oahu, Hawaii. Prepared for PVT Land Company, Ltd., August 2010. 

Element Environmental, LLC. 2011a. Detection Monitoring Water Quality Report and Annual 
Summary, Second Semiannual Monitoring Event, 2010, PVT Integrated Solid Waste 
Management Facility, Nanakuli, Oahu, Hawaii. Prepared for PVT Land Company, Ltd., 
May 2011. 

Element Environmental, LLC. 2011b. Detection Monitoring Water Quality Report, First 
Semiannual Monitoring Event, 2011, PVT Integrated Solid Waste Management Facility, 
Nanakuli, Oahu, Hawaii. Prepared for PVT Land Company, Ltd., September 2011. 

Element Environmental, LLC. 2012a. Detection Monitoring Water Quality Report and Annual 
Summary, Second Semiannual Monitoring Event, 2011, PVT Integrated Solid Waste 
Management Facility, Nanakuli, Oahu, Hawaii. Prepared for PVT Land Company, Ltd., 
July 2012. 

Element Environmental, LLC. 2012b. Detection Monitoring Water Quality Report, First 
Semiannual Monitoring Event, 2012, PVT Integrated Solid Waste Management Facility, 
Nanakuli, Oahu, Hawaii. Prepared for PVT Land Company, Ltd., September 2012. 

Foote, Donald E., Elmer L. Hill, Sakuichi Nakamura, and Floyd Stephens. 1972. Soil Survey of 
the Islands of Kauai, Oahu, Maui, Molokai, and Lanai, State of Hawaii. U.S. Department 
of Agriculture, Soil Conservation Service, in cooperation with the University of Hawaii 
Agricultural Experiment Station. 



Geology, Hydrology and Water Quality Report 
PVT Integrated Solid Waste Management Facility Relocation 

 
March 2019 

 

57 

GE Infrastructure Water & Process Technologies. 2005. Water Analysis Report, Well 1 
(P0302045), Sampled: February 25, 2005; Reported: March 9, 2005. 

Google Earth. 2018. Google Earth Pro (Version 7.3.2.5491) [Software] Google Inc. 2018. 
Available from www.google.com/earth. 

Hawaii Division of Aquatic Resources and Bishop Museum. 2015. Atlas of Hawaiian Watersheds 
& Their Aquatic Resources website.  Ulehawa, Oahu and Mailiili, Oahu, dated April 7, 
2008, pp. 503-518. http://www.hawaiiwatershedatlas.com/watersheds/oahu/35002.pdf  
and http://www.hawaiiwatershedatlas.com/watersheds/oahu/35004.pdf. Retrieved on 
March 30, 2015. 

Joseph, Stephen. 2004. Personal communication with Mr. Stephen Joseph of PVT Land 
Company, Ltd., August 31, 2004. 

Juturna LLC. 2013a. Detection Monitoring Water Quality Report and Annual Summary, Second 
Semiannual Monitoring Event, 2012, PVT Integrated Solid Waste Management Facility, 
Nanakuli, Oahu, Hawaii. Prepared for PVT Land Company, Ltd., May 2013. 

Juturna LLC. 2013b. Detection Monitoring Water Quality Report, First Semiannual Monitoring 
Event, 2013, PVT Integrated Solid Waste Management Facility, Nanakuli, Oahu, Hawaii. 
Prepared for PVT Land Company, Ltd., September 2013. 

Juturna LLC. 2014a. Detection Monitoring Water Quality Report and Annual Summary, Second 
Semiannual Monitoring Event, 2013, PVT Integrated Solid Waste Management Facility, 
Nanakuli, Oahu, Hawaii. Prepared for PVT Land Company, Ltd., March 2014. 

Juturna LLC. 2014b. Detection Monitoring Water Quality Report, First Semiannual Monitoring 
Event, 2014, PVT Integrated Solid Waste Management Facility, Nanakuli, Oahu, Hawaii. 
Prepared for PVT Land Company, Ltd., December 2014. 

Juturna LLC. 2015a. Detection Monitoring Water Quality Report and Annual Summary, Second 
Semiannual Monitoring Event, 2014, PVT Integrated Solid Waste Management Facility, 
Nanakuli, Oahu, Hawaii. Prepared for PVT Land Company, Ltd., July 2014. 

Juturna LLC. 2015b. Detection Monitoring Water Quality Report, First Semiannual Monitoring 
Event, 2015, PVT Integrated Solid Waste Management Facility, Nanakuli, Oahu, Hawaii. 
Prepared for PVT Land Company, Ltd., November 2015. 

Juturna LLC. 2016a. Detection Monitoring Water Quality Report and Annual Summary, Second 
Semiannual Monitoring Event, 2015, PVT Integrated Solid Waste Management Facility, 
Nanakuli, Oahu, Hawaii. Prepared for PVT Land Company, Ltd., April 2016. 

Juturna LLC. 2016b. Detection Monitoring Water Quality Report, First Semiannual Monitoring 
Event, 2016, PVT Integrated Solid Waste Management Facility, Nanakuli, Oahu, Hawaii. 
Prepared for PVT Land Company, Ltd., December 2016. 



Geology, Hydrology and Water Quality Report 
PVT Integrated Solid Waste Management Facility Relocation 

 
March 2019 

 

58 

Juturna LLC. 2017a. Boring Log/Well Construction Diagram, North Well, PVT Integrated Solid 
Waste Management Facility, Leeward Land Property, Nanakuli, Oahu, Hawaii, May 
2017. 

Juturna LLC. 2017b. Detection Monitoring Water Quality Report and Annual Summary, Second 
Semiannual Monitoring Event, 2016, PVT Integrated Solid Waste Management Facility, 
Nānākuli, O‘ahu, Hawai‘i. Prepared for PVT Land Company, Ltd., August 2017. 

Juturna LLC. 2018a. Detection Monitoring Water Quality Report, First Semiannual Monitoring 
Event, 2017, PVT Integrated Solid Waste Management Facility, Nānākuli, O‘ahu, 
Hawai‘i. Prepared for PVT Land Company, Ltd., February 2018. 

Juturna LLC. 2018b. Detection Monitoring Water Quality Report and Annual Summary, Second 
Semiannual Monitoring Event, 2017, PVT Integrated Solid Waste Management Facility, 
Nānākuli, O‘ahu, Hawai‘i. Prepared for PVT Land Company, Ltd., July 2018. 

Juturna LLC. 2018c. Detection Monitoring Water Quality Report, First Semiannual Monitoring 
Event, 2018, PVT Integrated Solid Waste Management Facility, Nānākuli, O‘ahu, 
Hawai‘i. Prepared for PVT Land Company, Ltd., December 2018. 

Juturna LLC. 2018d. Groundwater and Leachate Monitoring Plan, PVT Integrated Solid Waste 
Management Facility, Nānākuli, O‘ahu, Hawai‘i. Prepared for PVT Land Company, Ltd., 
October 2015 (Revised February 2018). 

Macdonald, Gordon A., Agatin T. Abbott, and Frank L. Peterson. 1983. Volcanoes in the Sea, 
The Geology of Hawaii, Second Edition.  University of Hawaii Press, Honolulu, Hawaii. 

Masa Fujioka & Associates. 1995a. Letter Report, Geotechnical Engineering Services, Proposed 
Nanakuli Landfill Expansion, Nanakuli, Oahu, Hawaii. Addressed to PVT Land Co., Ltd. 
1210 South Queen Street, Honolulu, Hawaii 96814; Attention: Mr. Sanford Oda.  
August 7, 1995. 

Masa Fujioka & Associates. 1995b. Letter Report, Geotechnical Engineering Services, Proposed 
Nanakuli Landfill Expansion, Nanakuli, Oahu, Hawaii. Addressed to PVT Land Co., Ltd. 
1210 South Queen Street, Honolulu, Hawaii 96814; Attention: Mr. Vernon Chock.  
November 8, 1995. 

Masa Fujioka & Associates. 1998, 1999, 2000, 2001, 2002, and 2003. Semiannual Groundwater 
Monitoring Results, PVT Landfill. 

Mink, J. F. and S. Lau. 1990. Aquifer Identification and Classification for the Island of Oahu 
Groundwater Protection Strategy for Oahu. Water Resources Research Center, 
University of Hawaii, Technical Report 179, November 1987 (revised 1990). 

Mountain Edge Environmental, Inc. 2003. Log of Boring PW-2, PVT Land Company, PVT 
Nanakuli C&D Solid Waste Landfill, Nanakuli, Oahu, Hawaii, September 4, 2003. 



Geology, Hydrology and Water Quality Report 
PVT Integrated Solid Waste Management Facility Relocation 

 
March 2019 

 

59 

Mountain Edge Environmental, Inc. 2004. Groundwater Monitoring Plan, PVT Nanakuli 
Construction and Demolition Solid Waste Landfill, Nanakuli, Oahu, Hawaii. Prepared for 
PVT Land Company, Ltd., August 31, 2004. 

Mountain Edge Environmental, Inc. 2005. Detection Monitoring Water Quality Report, First 
Semiannual Monitoring Event, 2005, PVT Nanakuli Construction and Demolition Solid 
Waste Landfill, Nanakuli, Oahu, Hawaii. Prepared for PVT Land Company, Ltd., 
December 28, 2005. 

Mountain Edge Environmental, Inc. 2006a. Detection Monitoring Water Quality Report and 
Annual Summary, Second Semiannual Monitoring Event, 2005, PVT Nanakuli 
Construction and Demolition Solid Waste Landfill, Nanakuli, Oahu, Hawaii. Prepared for 
PVT Land Company, Ltd., July 26, 2006. 

Mountain Edge Environmental, Inc. 2006b. Detection Monitoring Water Quality Report, First 
Semiannual Monitoring Event, 2006, PVT Nanakuli Construction and Demolition Solid 
Waste Landfill, Nanakuli, Oahu, Hawaii. Prepared for PVT Land Company, Ltd., 
November 30, 2006. 

National Weather Service. 2015. National Weather Service Forecast Office, Honolulu, HI. 
http://www.prh.noaa.gov/hnl/pages/climate_summary.php. Retrieved on January 28, 
2015. 

NOAA. 2017. National Oceanic and Atmospheric Administration website. 
https://oceanservice.noaa.gov/facts/sealevel.html. Reviewed August 25, 2017. 

Presley, T. K., J. M. Sinton, and M. Pringle. 1997. Postshield volcanism and catastrophic mass 
wasting of the Waianae Volcano, Oahu, Hawaii, Bulletin of Volcanology. 58, 597-616, 
1997. 

PVT Land Company, Ltd. 2008. Discharge Monitoring Report (DMR), PVT Land Company 
Landfill, Waianae, File No. HI R50B941, Discharge No. D-2. Letter to State of Hawaii 
Department of Health, Environmental Management Division, Clean Water Branch – 
Engineering Section. January 16, 2008. 

PVT Land Company, Ltd. 2009. Discharge Monitoring Report (DMR), PVT Land Company 
Landfill, Waianae, File No. HI R50B941, Discharge No. D-2. Letter to State of Hawaii 
Department of Health, Environmental Management Division, Clean Water Branch – 
Engineering Section. March 6, 2009. 

PVT Land Company, Ltd. 2010a. Discharge Monitoring Report (DMR); National Pollutant 
Discharge Elimination System (NPDES); PVT Land Company, Ltd., Waianae, Island of 
Oahu, Hawaii; File No. HI R50B941; DMR: No Discharge Occurred. Letter to State of 
Hawaii Department of Health, Environmental Management Division, Clean Water 
Branch – Engineering Section.  February 26, 2010. 



Geology, Hydrology and Water Quality Report 
PVT Integrated Solid Waste Management Facility Relocation 

 
March 2019 

 

60 

PVT Land Company, Ltd. 2010b. Discharge Monitoring Report (DMR); National Pollutant 
Discharge Elimination System (NPDES); PVT Land Company, Ltd., Waianae, Island of 
Oahu, Hawaii; File No. HI R50B941; DMR: Discharge No. D-2, D-3, D-4, D-5. Letter to 
State of Hawaii Department of Health, Environmental Management Division, Clean 
Water Branch – Engineering Section. April 10, 2010. 

PVT Land Company, Ltd. 2012. Discharge Monitoring Report (DMR); National Pollutant 
Discharge Elimination System (NPDES); PVT Land Company, Ltd., Waianae, Island of 
Oahu, Hawaii; File No. HI R50B941; DMR: Discharge No. D-2, D-3, D-4, D-5. Letter to 
State of Hawaii Department of Health, Environmental Management Division, Clean 
Water Branch – Engineering Section. January 31, 2012. 

PVT Land Company, Ltd. 2013. Discharge Monitoring Report (DMR); National Pollutant 
Discharge Elimination System (NPDES); PVT Land Company, Ltd., Waianae, Island of 
Oahu, Hawaii; File No. HI R50B941; DMR: Discharge No. D-2, D-5. Letter to State of 
Hawaii Department of Health, Environmental Management Division, Clean Water 
Branch – Engineering Section. January 24, 2013. 

PVT Land Company, Ltd. 2014. Discharge Monitoring Report (DMR); National Pollutant 
Discharge Elimination System (NPDES); PVT Land Company, Ltd., Waianae, Island of 
Oahu, Hawaii; File No. HI R50B941; DMR: Discharge No. D-3, D-5. Letter to State of 
Hawaii Department of Health, Environmental Management Division, Clean Water 
Branch – Engineering Section.  January 29, 2014. 

PVT Land Company, Ltd. 2015. Discharge Monitoring Report (DMR); National Pollutant 
Discharge Elimination System (NPDES); PVT Land Company, Ltd., Waianae, Island of 
Oahu, Hawaii; File No. HI R50B941; DMR: Discharge No. D-3, D-6. Letter to State of 
Hawaii Department of Health, Environmental Management Division, Clean Water 
Branch – Engineering Section. January 29, 2015. 

PVT Land Company, Ltd. 2016. CWB Compliance Submittal Form for Individual NPDES Permits 
and NGPCs, Submission #: 2F6-2BEF-S1BG. Online submittal for PVT Land Company, 
Ltd., File No. HI R50B941. Date submitted: May 4, 2016. 

PVT Land Company, Ltd. 2017. CWB Compliance Submittal Form for Individual NPDES Permits 
and NGPCs, Submission #: 2NZ-KRWT-8ASB. Online submittal for PVT Land Company, 
Ltd., File No. HI R50B941. Date submitted: February 2, 2017. 

PVT Land Company, Ltd. 2018. CWB Compliance Submittal Form for Individual NPDES Permits 
and NGPCs, Submission #: HNB-1V8E-V5H9Z. Online submittal for PVT Land Company, 
Ltd., File No. HI R50B941. Date submitted: January 22, 2018. 

PVT Land Company, Ltd. 2019. CWB Compliance Submittal Form for Individual NPDES Permits 
and NGPCs, Submission #: HNK-TC0E-SVNDC. Online submittal for PVT Land 
Company, Ltd., File No. HI R50B941. Date submitted: February 5, 2019. 



Geology, Hydrology and Water Quality Report 
PVT Integrated Solid Waste Management Facility Relocation 

 
March 2019 

 

61 

Sinton, J. M. 1986. Revision of stratigraphic nomenclature of Wai‘anae Volcano, O‘ahu, Hawai‘i, 
U.S. Geological Survey Bulletin 1775-A, 9-15. 

Sinton, J., D. Eason, M. Tardona, D. Pyle, I. van der Zander, H. Guillou, A. Flinders, D. Clague 
and J. Mahoney. 2014. Ka‘ena Volcano – a precursor volcano of the island of O‘ahu, 
Hawai‘i, Geological Society of America Bulletin, v. 126, 1219 - 1244, 
doi:10.1130/B30936.1, May 2, 2014.  

SOEST. 2015. University of Hawaii School of Ocean and Earth Science and Technology. 
http://www.soest.hawaii.edu/GG/resources/docs/Waianae_Shield_2014.pdf. Retrieved 
on January 29, 2015. 

Stearns, H.T. 1938. Geologic and Topographic Map of the Island of Oahu, Hawaii. Prepared in 
cooperation with the United States Geological Survey. 

Takasaki, K.J. 1971. Ground Water in the Waianae District, Oahu, Hawaii, U.S. Geological 
Survey Hydrologic Investigations Atlas HA-358. 

US EPA. 2014. United States Environmental Protection Agency website. 
http://www.epa.gov/oppt/existingchemicals/pubs/perchloroethylene_fact_sheet.html. 
Retrieved on December 2, 2014.  

US EPA. 2015a. United States Environmental Protection Agency website. 
http://www.epa.gov/ttnatw01/hlthef/di-ethan.html. Retrieved on March 31, 2015.  

US EPA. 2015b. United States Environmental Protection Agency website. 
http://www.epa.gov/mtbe/faq.htm. Retrieved on March 31, 2015.  

 USGS. 1983. United States Geological Survey Topographic Map, Schofield Barracks and 
Waianae Quadrangles, Oahu, Hawaii. 

USGS. 1998. United States Geological Survey Topographic Map, Schofield Barracks and 
Waianae Quadrangles, Oahu, Hawaii. 

USGS. 2007. United States Geological Survey Geologic Map of the State of Hawai‘i, Sheet 3 – 
Island of O‘ahu by David R. Sherrod, John M. Sinton, Sarah E. Watkins, and Kelly M. 
Brunt. 

 



 

 

 

 

 

 

 

 

APPENDIX C 

Archaeological Literature Review and Field Inspection Report   





 

O‘ahu Office 
P.O. Box 1114 
Kailua, Hawai‘i 96734 
Ph.: (808) 262-9972 
Fax: (808) 262-4950 

www.culturalsurveys.com 

Maui Office 
1860 Main St. 
Wailuku, Hawai‘i 96793 
Ph.: (808) 242-9882 
Fax: (808) 244-1994 

  

  

 

Archaeological Literature Review and Field Inspection 
Report for the PVT Integrated Solid Waste Management 

Facility Relocation Project,  
Lualualei Ahupua‘a, Wai‘anae District, O‘ahu  

TMK: [1] 8-7-009:007 
 
 
 
 
 
 

Prepared for 
Pryzm Consulting LLC 

 
 
 

Prepared by 
David W. Shideler, M.A., 

and 
Hallett H. Hammatt, Ph.D. 

 
 
 
 

Cultural Surveys Hawai‘i, Inc. 
Kailua, Hawai‘i 

(Job Code: LUALUALEI 32) 
 
 
 
 
 
 
 
 
 

November 2018 



Cultural Surveys Hawai‘i Job Code: LUALUALEI 32  Results of Fieldwork 

LRFI for the PVT of Waste Management Facility Relocation Project, Lualualei, Wai‘anae, O‘ahu  

TMK: [1] 8-7-009:007 

52 

 

 

Figure 29. Close-up of SIHP # 50-80-08-6699, rock shelter opening, view to south (clipboard for 
scale) 

 

Figure 30. SIHP # 50-80-08-6920, mound (scale is 1 m)
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Management Summary 

Reference Archaeological Literature Review and Field Inspection Report for the 
PVT Integrated Solid Waste Management Facility Relocation Project, 
Lualualei Ahupua‘a, Wai‘anae District, O‘ahu, TMK: [1] 8-7-009:007 
(Shideler and Hammatt 2018) 

Date November 2018 

Project Number(s) Cultural Surveys Hawai‘i, Inc. (CSH), Job Code: LUALUALEI 32 

Investigation Permit 
Number 

CSH completed the fieldwork component of this study under 
archaeological fieldwork permit number 18-15, issued by the Hawai‘i 
State Historic Preservation Division (SHPD) per Hawai‘i 
Administrative Rules (HAR) §13-282. 

Agencies  SHPD 

Land Jurisdiction Leeward Land Company, Ltd., affiliate of PVT 

Project Proponent PVT Land Company 

Project Funding PVT Land Company 

Project Location The project area is along the southwestern slopes of Pu‘u Heleakalā in 
Lualualei Ahupua‘a, Wai‘anae District, O‘ahu, TMK: [1] 8-7-009:007, 
as depicted on portions of the 1998 Waianae and Schofield Barracks 
U.S. Geological Survey (USGS) 7.5-minute topographic quadrangles.  

Project Description The proposed project involves the relocation of an existing integrated 
solid waste management facility (ISWMF) to a vacant, privately owned 
parcel east of the PVT Land Company Ltd owned ISWMF and 
Lualualei Naval Road. In addition, the proposed project involves 
improvements to operations, including relocation of construction and 
demolition (C&D) waste receiving, materials sorting/recycling, and 
C&D disposal operations; modernization and enhancement of recycling 
operations (e.g., installation of two automated materials recovery 
devices); and installation of renewable energy facilities to power PVT 
operations (e.g., installations of one 1000-kWh enclosed gasification 
unit and approximately 7 acres of photovoltaic panels).  

Project Acreage 179 acres (72.4 hectares) 

Document Purpose This investigation was designed—through historical, cultural, and 
archaeological background research and a field inspection of the project 
area—to determine the likelihood that historic properties may be 
affected by the project and, based on the results, consider cultural 
resource management recommendations. This document is intended to 
facilitate the project’s planning and support the project’s historic 
preservation and environmental review compliance. This investigation 
does not fulfill the requirements of an archaeological inventory survey 
investigation, per HAR §13-276. 
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Historic Preservation 
Context 

CSH prepared a report titled Archaeological Inventory Survey (AIS) of 
200 Acres for the Proposed Nanakuli B Site Materials Recovery 
Facility and Landfill (O’Leary and McDermott 2006), which was 
accepted by the SHPD in a letter dated 5 January 2006 (Log No.: 
2007.0053, Doc. No.: 0701amj06; see Appendix A). Two historic 
properties were identified in the project area during the AIS: State 
Inventory of Historic Places (SIHP) #s 50-80-08-6699, traditional 
Hawaiian rock shelter, and -6681, World War II-era concrete bunker. 

Subsequently, CSH prepared an Addendum to Archaeological Inventory 
Survey of 200 Acres for the Proposed Nanakuli B Site Materials 
Recovery Facility and Landfill (Hammermeister and McDermott 2007). 
The addendum report was accepted by the SHPD in a letter dated 
27 February 2008 (Log No.: 2007.3341, Doc. No.: 0802ED31; see 
Appendix A). One additional historic property was identified in the 
project area during the addendum AIS: SIHP # 50-80-08-6920, rock 
mound interpreted as a traditional Hawaiian marker. 

Additionally, CSH prepared a Cultural Impact Assessment of 179 Acres 
for the Proposed Nanakuli B Composting and Solid Waste Landfill 
Facility (Souza and Hammatt 2007).  

CSH prepared a preservation plan for SIHP # 50-80-08-6699 (Tulchin 
and Hammatt 2007) which was accepted by the SHPD in a letter dated 
10 December 2007 (Log No.: 2007.1713, Doc. No.: 0712ED11; see 
Appendix A).  

Fieldwork Effort CSH archaeologists David Crowell, M.S., and David Shideler, M.A., 
accomplished fieldwork on 3 July 2018 under the general supervision of 
Principal Investigator Hallett H. Hammatt, Ph.D. This work required 
approximately 0.5 person-days to complete.  

Results Summary The fieldwork effort focused on locating the three previously identified 
historic properties (SIHP #s 50-80-08-6681, -6699, and -6920) within 
the project area (see O’Leary and McDermott 2006, Hammermeister 
and McDermott 2007) in order to assess their current conditions. They 
were found to be in much the same condition as documented during the 
prior studies. 

In addition, one historic property (Māui Rock, SIHP # 50-80-07-0148) 
and a wahi pana (legendary place; Hina’s Cave, no SIHP number) 
outside the project area were also investigated and documented during 
the field inspection. These were also found to be free of recent 
disturbance, with no rubbish or offerings (e.g., lei) observed.  

Recommendations Both AIS studies recommended a project-specific effect determination 
of “no historic properties affected.” Hammermeister and McDermott 
(2007) recommended no further historic preservation work for the 
historic property SIHP # 50-80-08-6920.  



Cultural Surveys Hawai‘i Job Code: LUALUALEI 32  Management Summary 

LRFI for the PVT Waste Management Facility Relocation Project, Lualualei, Wai‘anae, O‘ahu  

TMK: [1] 8-7-009:007 

iii 

 

However, due to the proximity of SIHP # 50-80-08-6699 to the project 
area, it was recommended that interim protection measures be installed 
to ensure no construction activities adversely affect the historic 
property. CSH prepared a preservation plan (Tulchin and Hammatt 
2007) to protect the historic property from construction activity. The 
preservation plan recommended demarcation of an 8 m (26 feet [ft]) 
buffer zone surrounding the historic property for protection from 
construction activity. The suggested buffer zone would be established 
using a 35 m (115 ft) long steel post and wire or chain link fence. 
Additionally, natural vegetation will not be cleared from the historic 
property, further obscuring the rock shelter’s location as an additional 
means of protection.  

As there has been little to no change to the project area, and the current 
study has determined that the O’Leary and McDermott (2006) and 
Hammermeister and McDermott (2007) AIS’s for the project are 
sufficient for the purposes of historic property identification. The 
current report also concurs with the O’Leary and McDermott (2006) 
and Hammermeister and McDermott (2007) previous assessments and 
recommendations for all historic properties identified within the project 
area.  
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Section 1    Introduction 

 Project Background 
At the request of Pryzm Consulting LLC, Cultural Surveys Hawai‘i, Inc. (CSH), has prepared 

this archaeological literature review and field inspection report (LRFI) for the PVT Integrated 
Solid Waste Management Facility Relocation Project, Lualualei Ahupua‘a, Wai‘anae District, 
O‘ahu, TMK: [1] 8-7-009:007. The project area is along the southwestern slopes of Pu‘u Heleakalā 
and comprises 179 acres (72.4 hectares). The project area is depicted on a portion of the 1998 
Waianae and Schofield Barracks U.S. Geological Survey (USGS) 7.5-minute topographic 
quadrangle (Figure 1), a tax map plat (Figure 2), and a 2013 aerial photograph (Figure 3). 

The proposed project involves the relocation of an existing integrated solid waste management 
facility (ISWMF) to a vacant, privately owned parcel east of the PVT ISWMF and Lualualei Naval 
Road. In addition, the proposed project involves improvements to operations, including relocation 
of construction and demolition (C&D) waste receiving, materials sorting/recycling, and C&D 
disposal operations; modernization and enhancement of recycling operations (e.g., installation of 
two automated materials recovery devices); and installation of renewable energy facilities to power 
PVT operations (e.g., installations of one 1000-kWh enclosed gasification unit and approximately 
7 acres of photovoltaic panels). 

 Document Purpose 
This investigation was designed—through historical, cultural, and archaeological background 

research and a field inspection of the project area—to determine the likelihood that historic 
properties may be affected by the project and, based on findings, consider cultural resource 
management recommendations. This document is intended to facilitate the project’s planning and 
support the project’s historic preservation and environmental review compliance. This 
investigation does not fulfill the requirements of an archaeological inventory survey investigation, 
per HAR §13-276. 

 Historic Preservation Context 
The entirety of the current project area has been previously surveyed through various 

archaeological studies. CSH previously conducted an Archaeological Inventory Survey (AIS) of 
200 Acres for the Proposed Nanakuli B Site Materials Recovery Facility and Landfill (O’Leary 
and McDermott 2006). The AIS report was accepted in an SHPD §6E-42 review letter dated 5 
January 2006 (Log No.: 2007.0053, Doc. No.: 0701amj06; Appendix A). Two historic properties 
were identified in the project area during the AIS: State Inventory of Historic Places (SIHP) #s 50-
80-08-6699, small pre-Contact basalt rock shelter, and -6681, World War II-era concrete bunker. 

Subsequently, CSH prepared an Addendum to Archaeological Inventory Survey of 200 Acres 
for the Proposed Nanakuli B Site Materials Recovery Facility and Landfill (Hammermeister and 
McDermott 2007). The addendum report was accepted in an SHPD §6E-42 review letter dated 
27 February 2008 (Log No.: 2007.3341, Doc. No.: 0802ED31; see Appendix A). 

CSH prepared a preservation plan for SIHP # 50-80-08-6699 which was accepted to SHPD in 
a letter dated 10 December 2007 (Log No.: 2007.1713, Doc. No.: 0712ED11; see Appendix A).  



Cultural Surveys Hawai‘i Job Code: LUALUALEI 32  Introduction 

LRFI for the PVT Waste Management Facility Relocation Project, Lualualei, Wai‘anae, O‘ahu  

TMK: [1] 8-7-009:007 

2 

 

 

Figure 1. Portions of the 1998 Waianae and Schofield Barracks USGS 7.5-minute topographic 
quadrangles showing the project area 
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Figure 2. Tax Map Key (TMK) [1] 8-7-009 showing the project area (Hawai‘i TMK Service 2014) 
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Figure 3. Aerial photograph showing the project area (Google Earth 2013)
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The preservation plan recommended demarcation of an 8 m (26 feet [ft]) buffer zone surrounding 
the historic property for protection from construction activity. The suggested buffer zone would 
be established using a 35 m (115 ft) long steel post and wire or chain link fence. Additionally, it 
was suggested that natural vegetation not be cleared from the historic property, further obscuring 
the rock shelter’s location as an additional means of protection. 

 Environmental Setting 
1.4.1 Natural Environment 

Lualualei is the largest leeward valley on O‘ahu. Composed of approximately 14,000 acres, 
Lualualei extends from the Wai‘anae Range to the ocean. To the south is the ahupua‘a (traditional 
land division) of Nānākuli and to the north is the ahupua‘a of Wai‘anae. Its southern border 
includes a portion of Pu‘u Heleakalā, and its northern boundary includes a portion of Pu‘u 
Pāhe‘ehe‘e. Lualualei Valley, like the other valleys in the Wai‘anae District, is characterized by 
its dry leeward climate. The prevailing winds in the area are the northeast trades that blow over 
the Ko‘olau mountains, then continue over the Wai‘anae Range and over the southwest portion of 
the island (Juvik and Juvik 1998:55). This wind pattern is responsible for the relatively low rainfall 
averages on the leeward side of the island. The winds cause the rain to hit the Ko‘olau Range, 
releasing most of their moisture there before continuing over the Wai‘anae Range and releasing 
what moisture may be left (Abbott et al. 1983:224).  

The mean annual rainfall in the project area ranges between 616 mm (24.3 inches) and 
677.5 mm (26.7 inches) (Giambelluca et al. 2013). The majority of precipitation occurs during the 
rainy season, between October and April. The mean annual temperature in the project area is 23.6–
23.8° C (74.5–74.8° F) (Giambelluca et al. 2014). The project area is approximately 700 m 
(0.4 miles) inland from the coast, and elevations within the project area range from 2.9 m to 48.5 m 
(9.5 ft to 159.1 ft) above mean sea level.  

According to Juvik and Juvik (1998:90), perennial streams are not found in leeward O‘ahu. 
Examination of the Schofield Barracks and Waianae USGS Qaudrangle maps shows that Ulehawa 
Stream is the closest intermittent stream northwest of the project area, and Nānākuli Stream is the 
closest intermittent stream to the southeast. Vegetation along this arid coast is sparse, and only the 
hardiest plants adapted to the coastal environments can thrive in these zones. The vegetation is 
typical of dry seashore environments in Hawai‘i and is dominated by alien species. Indigenous 
species include hau (Hibiscus tiliaceous), koa (Cordia subcordata), kamani (Calophyllum 
inophyllum), naupaka or naupaka kahakai (Scaevola sericea), pa‘u o Hi‘iaka (Jacquemontia 
ovalifolia sandwicensis), the native beach morning glory or pōhuehue (Ipomea pes-caprae), and 
the coconut (niu, Cocos nucifera). Introduced species found bordering Farrington Highway include 
sea grape (Coccoloba uvifera), kiawe trees (Prosopis pallida), Madagascar olive trees (Noronhia 
emarginata), and koa haole (Leucaena leucocephala) (Foote et al. 1972:93). 

The project area lies along the lower slopes of the western slopes of Pu‘u Heleakalā. The 
southern end and southwest corner of the project area are composed of raised limestone, which is 
overlain by erosional sediments from the foothills of Pu‘u Heleakalā. According to the U.S. 
Department of Agriculture (USDA) Soil Survey Geographic (SSURGO) database (2001) and soil 
survey data gathered by Foote et al. (1972), the project area’s soils consist mainly of Lualualei 
extremely stony clay, 3 to 35% slopes (LPE), with smaller areas of Lualualei clay, 2 to 6 % slopes  
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 (LuB), Mamala stony silty clay loam, 0 to 12% slopes (MnC), and Rock land (rRK) in the 
northwest, southwest, and southeast portions of the project area, respectively (Figure 4). 

Lualualei soils are described as follows: 

This series consists of well-drained soils on the coastal plains, alluvial fans, and on 
talus slopes on the islands of Kauai, Oahu, Molokai, and Lanai. These soils 
developed in alluvium and colluvium. They are nearly level and gently sloping. 
Elevations range from 10 to 125 feet . . . 

These soils are used for sugarcane, truck crops, pasture, wildlife habitat, urban 
development, and military installations. [Foote et al. 1972:84] 

Mamala soils are described as follows: 

This series consists of shallow, well-drained soils along the coastal plains on the 
islands of Oahu and Kauai. These soils formed in alluvium deposited over coral 
limestone and consolidated calcareous sand. They are nearly level to moderately 
sloping. Elevations range from nearly sea level to 100 feet on Oahu but extend to 
850 feet on Kauai . . .  

These soils are used for sugarcane, truck crops, orchards, and pasture. The natural 
vegetation consists of kiawe, koa haole, bristly foxtain, and swollen fingergrass. 
[Foote et al. 1972:93] 

Rock land is described as follows: 

Rock land (rRK) is made up of areas where exposed rock covers 25 to 90 percent 
of the surface. It occurs on all five islands. The rock outcrops are mainly basalt and 
andesite. This land type is nearly level to very steep. Elevations range from nearly 
sea level to more than 6,000 feet . . .  

Rock land is used for pasture, wildlife habitat, and water supply. The natural 
vegetation at the lower elevations consists mainly of kiawe, klu, piligrass, Japanese 
tea, and koa haole. Lantana, guava, Natal redtop, and molassesgrass are dominant 
at the higher elevations. This land type is also used for urban development. [Foote 
et al. 1972:119] 

1.4.2 Built Environment 

The southwest end of the project area is bordered by Lualualei Homesteads, where there are 
presently small apartment buildings within approximately 50 m of the edge of the project area. 
Lualualei Naval Road makes up the entire west side of project area. Across Lualualei Naval Road 
is a landfill managed by PVT Land Company Ltd.  
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Figure 4. Aerial photograph (Google Earth 2013) with overlay of Soil Survey of the State of 
Hawaii (Foote et al. 1972), indicating soil types within and surrounding the project 
area (USDA SSURGO 2001) 
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Section 2    Methods 

 Field Methods 
CSH completed the fieldwork component of this study under archaeological fieldwork permit 

number 18-15, issued by the SHPD pursuant to HAR §13-282. CSH archaeologists David Crowell, 
M.S., and David Shideler, M.A., conducted fieldwork on 3 July 2018 under the general supervision 
of Principal Investigator Hallett H. Hammatt, Ph.D. This work required approximately 0.5 person-
days to complete.  

In general, fieldwork included pedestrian inspection of the project area and GPS data collection. 
Specifically, the pedestrian inspection focused on relocating historic properties identified during 
the O’Leary and McDermott (2006) AIS and Hammermeister and McDermott (2007) addendum 
AIS to assess their current conditions. 

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

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

This research provided the environmental, cultural, historic, and archaeological background for 
the project area. The sources studied were used to formulate a predictive model regarding the 
expected types and locations of historic properties in the project area. 
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Section 3    Background Research 

The District of Wai‘anae extends from Nānākuli on the west coast of O‘ahu north to Ka‘ena 
Point and once incorporated eight ahupua‘a, including Lualualei (Figure 5 and Figure 6). In 
ancient times, the District of Wai‘anae was known for its multitude of fish and especially for deep-
sea fishing off Ka‘ena, where the ocean currents meet. The meaning of Wai‘anae (mullet water) 
also implies an abundance of fish—‘anae, which is the full-grown mullet (Mugil cephalus) (Pukui 
et al. 1974). In 1840, Wilkes made the following comment: “The natives are much occupied in 
catching and drying fish, which is made a profitable business, by taking them to O‘ahu, where they 
command a ready sale” (Wilkes 1845:81–82). Handy and Handy (1972) attribute the naming of 
Wai‘anae to a large freshwater pond for mullet called Pueha (Puehu). Today, Wai‘anae is still 
considered one of the best fishing grounds on O‘ahu. 

Wai‘anae was also known for the independent lifestyle and attitudes of its inhabitants, another 
trend that continues into the modern day. This independence was a factor in many of the political 
struggles of the pre- and early post-Contact periods, when the district was the scene of battles and 
rebellions and often the refuge of dissident and/or contentious factions. This independent spirit is 
often attributed to the conditioning of generations having to cope with marginal environments, as 
many areas of Wai‘anae, especially Lualualei, were notorious for their inhospitable climates. 

 Mythological and Traditional Accounts 
There are two traditional meanings given to the name Lualualei. One meaning, “flexible 

wreath,” is attributed to a battle formation used by Mā‘ilikūkahi against four invading armies in 
the battle of Kīpapa in the early fifteenth century (Sterling and Summers, 1978:68). A second and 
perhaps more recent meaning offered by John Papa ‘Ī‘ī is “beloved one spared.” This meaning 
relates to a story of a relative who was suspected of wearing the king’s malo (loincloth). The 
punishment was death by fire. ‘Ī‘ī writes the following: 

The company, somewhat in the nature of prisoners spent a night at Lualualei. There 
was a fish pond there on the plain and that was where the night was spent . . . 

After several days had passed, the proclamation from the king was given by 
Kula‘inamoku, that there was no death and that Kalakua did not wear the king’s 
loin cloth. Thus was the family of Luluku spared a cruel death. For that reason, a 
child born in the family later was named Lualualei. [‘Ī‘ī 1959:23] 

Mary Pukui believed the first meaning, “flexible wreath,” to be more appropriate for Lualualei 
(Sterling and Summers 1978:63). According to Kelley (1991:317), the fishpond on the plain is 
Puehu fishpond, which is actually just over the border in Wai‘anae. The fishpond no longer exists 
and was probably destroyed during the sugar plantation era. A third possible association for the 
name Lualualei is an older reference to one of Māui’s sisters, who went by the same name. 

Numerous Hawaiian legends, in addition to archaeological evidence, reveal the Wai‘anae coast 
and mauka (toward the mountains) interior to be an important center of Hawaiian history. It is in 
Wai‘anae that the famous exploits of Māuiakalana (Māui) are said to have originated. Traditional 
accounts of Lualualei focus on the mischievous adventures of the demi-god Māui. It was there that 
Māui learned the secret of making fire for mankind and perfected his fishing skills. Other famous  
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Figure 5. 2005 USGS orthoimagery aerial photograph showing notable places and place names of 
Lualualei
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Figure 6. 1959 Bishop Museum map with place names showing the project area and identified 
archaeological sites



Cultural Surveys Hawai‘i Job Code: LUALUALEI 32  Background Research 

LRFI for the PVT of Waste Management Facility Relocation Project, Lualualei, Wai‘anae, O‘ahu  

TMK: [1] 8-7-009:007 

12 

 

accounts tell of the place where Māui’s adzes were made and of the magic fishhook, Mānaiakalani, 
as well as the snare for catching the sun and his kite-flying expedition.  

Pu‘u Heleakalā is the ridge that separates Nānākuli from Lualualei. It was at Pu‘u Heleakalā 
where Hina, Māui’s mother, lived in a cave and made her kapa (bark cloth) (Sterling and Summers 
1978:62). Samuel Kamakau tells us that Māui’s genealogy can be traced from the ‘Ulu line thru 
Nana‘ie as follows: 

Wawena lived with Hina-mahuia, and Akalana, a male, was born; Akalana lived 
with Hina-kawea, and Maui-mua, Maui-waena, Maui-ki‘iki‘i, and Maui-akalana, 
all males, were born. 

Ulehawa and Kaolae, on the south side of Waianae, Oahu, was their birthplace. 
There may be seen the things left by Maui-akalana and other famous things: the 
tapa-beating cave of Hina, the fishhook called Manai-a-kalani, the snare for 
catching the sun, and the places where Maui’s adzes were made and where he did 
his deeds. However, Maui-akalana went to Kahiki after the birth of his children in 
Hawai‘i. [Kamakau 1991:135] 

 Historic Background Research 
3.2.1 Early Post-Contact Period 

In January 1778, Captain James Cook sighted Wai‘anae from a distance but chose to continue 
his journey and landed off Waimea, Kaua‘i instead. Fifteen years later, Captain George Vancouver 
approached the coast of Wai‘anae from Pu‘uloa and wrote the following in his log: 

The few inhabitants who visited us [in canoes] from the village earnestly entreated 
our anchoring . . . And [they] told us that, if we would stay until morning, their 
chief would be on board with a number of hogs and a great quantity of vegetables; 
but that he would not visit us then because the day was taboo poory [a kapu day]. 
The face of the country did not however, promise an abundant supply [of water]; 
the situation was exposed. [Vancouver quoted in McGrath et al. 1973:17] 

Vancouver was not impressed with what he saw of the Wai‘anae coastline, stating in his log that 
the entire coast was “one barren, rocky, waste nearly destitute of verdure, cultivation or 
inhabitants.” 

Vancouver did not anchor at Wai‘anae. Had he done so, he would have been pleasantly 
surprised, at least by portions of the coastline. Even though the dry, arid coast presented a dismal 
forecast, the ocean provides an abundant supply of fish. The lowlands provided ‘uala (sweet 
potato, Ipomoea batatas) and niu (coconut, Cocos nucifera), and the inland valley areas were 
planted in kalo (taro, Colocasia esculenta) and wauke (papyrus, Broussonetia papyrifera). The 
upland forest regions provided various woods needed for weapons and canoes.  

By 1811, sandalwood merchants began actively exploiting the Hawai‘i market, and huge 
amounts of sandalwood were exported to China. Traditionally, Hawaiians used sandalwood for 
medicinal purposes and as a scent to perfume their kapa. Kamehameha I and a few other chiefs 
controlled the bulk of the sandalwood trade. Kamakau (1992:204) wrote, “The chiefs also were 
ordered to send out their men to cut sandalwood. The chief immediately declared all sandalwood 
to be the property of the government.” 
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The sandalwood trade greatly impacted Hawaiian culture, and the traditional lifestyle 
Hawaiians had pursued was altered drastically. In an effort to acquire western goods, ships, guns 
and ammunition, the chiefs had acquired massive debts to the American merchants (‘Ī‘ī 1983:155). 
These debts were paid off in shiploads of sandalwood. When Kamehameha found out how valuable 
the sandalwood trees were, he ordered the people not to let the felled trees fall on the young 
saplings, to ensure their protection for future trade (Kamakau 1992:209–210). According to 
Samuel Kamakau: 

The debts were met by the sale of sandalwood. The chiefs, old and young, went 
into the mountains with their retainers, accompanied by the king and his officials, 
to take charge of the cutting, and some of the commoners cut while others carried 
the wood to the ships at the various landings; none was allowed to remain behind. 
Many of them suffered for food . . . and many died and were buried there. The land 
was denuded of sandalwood by this means. [Kamakau 1992:252] 

Kamakau comments on the plight of the common people and the general state of the land during 
this time: 

This rush of labor to the mountains brought about a scarcity of cultivated food 
throughout the whole group. The people were forced to eat herbs and tree ferns, 
hence the famine called Hīlaulele, Hāhāpilau, Laulele, Pualele, ‘Ama‘u, or Hāpu‘u, 
from the wild plants resorted to. [Kamakau 1992:204] 

In 1816, Boki Kama‘ule‘ule was made governor of O‘ahu (and chief of the Wai‘anae district) 
and served in that capacity until 1829, when he sailed to New Hebrides in search of sandalwood. 
‘Ī‘ī writes, “It was Boki’s privilege to assign work, for he had been governor of the island of O‘ahu 
from the time Kamehameha I ordered all the chiefs to O‘ahu in 1816 to expel the Russians” (‘Ī‘ī 
1983:145). 

The sandalwood era was short-lived, and by 1829, the majority of the sandalwood trees had 
been harvested; the bottom fell out of the trade business. Although it is unclear how extensive 
Lualaulei’s sandalwood resources were, the effects of the sandalwood gathering, the population 
shifts, and disruption of traditional lifestyles and subsistence patterns would undoubtedly have 
affected the population of Lualualei. 

The Reverend William Ellis visited the Hawaiian Islands in 1823. At that time, he estimated 
the population on the island of O‘ahu to be about 20,000 (Ellis 1974:19). The missionaries were 
the first to gather systematic figures regarding population throughout the various districts on each 
island. The first census figures were gathered from 1831-1832 and 1835-1836. Population figures 
for Lualualei were not given; however, population numbers given for all of Wai‘anae were 1,868 
and 1,654, respectively (Schmitt 1973:9). 

Following western encroachment into the Wai‘anae Coast, a swift decline in population 
occurred due to disease and a “tendency to move to the city where there was more excitement” 
(McGrath et al. 1973:25). The ‘ōku‘u epidemic of 1804 (thought to be cholera) undoubtedly had a 
major effect on the native population, not only in Wai‘anae, but throughout the rest of the islands. 
John Papa ‘Ī‘ī (1983: 16) relates that the ‘ōku‘u “broke out, decimating the armies of Kamehameha 
I [on O‘ahu].” Other diseases also took their toll. In 1835, a missionary census listed 1,654 
residents on the Wai‘anae Coast. The population of the Wai‘anae Coast was decimated again by a 
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smallpox epidemic in late 1853. In 1855, the Wai‘anae tax collector recorded 183 taxpayers on the 
leeward coast, which is thought to represent a total population of about 800 people. This 
catastrophic depopulation facilitated the passing of large tracts of land into the hands of a few 
landholders and led to the decline of the traditional economy that once supported the region 
(Hammatt et al. 1993:10–11). 

3.2.2 Mid-1800s: Land Commission Awards (LCAs) 

The Organic Acts of 1845 and 1846 initiated the process of the Māhele—the division of 
Hawaiian lands that introduced private property into Hawaiian society. In 1848, the crown and the 
ali‘i (chiefly class) received their land titles. Kuleana awards to commoners for individual parcels 
within the ahupua‘a were subsequently granted in 1850. At the time of the Māhele, the ahupua‘a 
of Wai‘anae, which included Lualualei, was listed as Crown Lands and was claimed by King 
Kamehameha III as his personal property (Board of Commissioners 1929:28). As such, the land 
was under the direct control of the King. Many of the chiefs had run up huge debts to American 
merchants throughout the early post-Contact period, continuing into the mid-1800s. A common 
practice at the time was to lease or mortgage large portions of unused land to other high chiefs and 
foreigners to generate income and pay off these earlier debts. Until the passage of the Act of 
3 January 1865, which made Crown Lands inalienable, Kamehameha III and his successors did as 
they pleased with the Crown Lands, selling, leasing, and mortgaging them at will (Chinen 
1958:27). 

In 1850, the Privy Council passed resolutions that affirmed the rights of the commoners or 
native tenants. To apply for fee-simple title to their lands, native tenants were required to file their 
claim with the Land Commission within the specified time period. The Kuleana Act of 1850 
confirmed and protected the rights of native tenants. Under this act, the claimant was required to 
have two witnesses who could testify they knew the claimant and the boundaries of the land, knew 
that the claimant had lived on the land for a minimum of two years, and knew that no one had 
challenged the claim. The land also had to be surveyed. 

Not everyone who was eligible to apply for kuleana lands did so, and not all claims were 
awarded. Some claimants failed to follow through and come before the Land Commission, while 
others failed to produce two witnesses or to have their land surveyed. For whatever reason, out of 
the potential 2,500,000 acres of Crown and Government lands “less than 30,000 acres of land were 
awarded to the native tenants” (Chinen 1958:31). 

Twelve land claims were made in Lualualei; however, only six were awarded (Waihona ‘Aina 
2000). All six awards were upland in the ‘ili of Pūhāwai, far mauka of the current project area. No 
quiet land titles were claimed near the coast. From the claims, it can be determined that at least 
eight families were living in Pūhāwai at the time of the Māhele in 1848. Together, they cultivated 
a minimum of 163 lo‘i (wetland agricultural plots). The numerous lo‘i mentioned in the claims 
indicate the land was ideal for growing wetland taro, and that this livelihood was actively pursued 
by the awardees. In addition, dryland crops were grown on the kula (plains), and wauke was being 
cultivated. One claimant was making salt. 

Information on occupation at Lualualei at the time of the Māhele, aside from the historical 
accounts of scattered coastal hamlets, is from archival records indicating there were nine taxpayers 
at Mā‘ili near the coast, and 11 taxpayers at Pūhāwai in the upper valley (Cordy 1998:36). Mā‘ili 
is along the eastern edge of the ahupua‘a, and Pūhāwai is well mauka. Based on these numbers, 
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Cordy estimates a population of 90 people for coastal Lualualei and 55 people for the upper valley 
in 1855 (Cordy 1998:36). Regardless of the population estimate, the existence of 20 taxpaying 
adults in Lualualei indicates the area was being inhabited and worked. In this case, the Māhele 
documents are only a partial reflection of the population and land use during that time. 

3.2.3 Late 1800s 

The first longhorn cattle were brought to O‘ahu from Hawai‘i Island in 1809 by John Young 
and Kamehameha I (Kamakau 1992:268). One of the first areas to be utilized for ranching on the 
Wai‘anae coast was Lualualei. Hawai‘i Bureau of Land Conveyances (1845-1869) records show 
that William Jarrett leased approximately 17,000 acres of land from Kamehameha III in 1851. This 
was the beginning of Lualualei Ranch. The lease was written for 30 years with a lease fee of $700 
per year (DLNR, B.C. Liber 4:616–618.). It seems that Jarrett sold one-half of his interest in the 
ranch to Paul F. Marin, son of Don Francisco de Paula Marin. Marin lived on the ranch and 
managed it until 1864, when a dispute arose over the profits of the ranch. Apparently, Marin had 
never turned over any ranch profits to Jarrett during the time he managed it. After the dispute was 
settled, Jarrett took on George Galbraith as a new partner (B.C. Liber 18:31). 

In 1869, Jarrett sold the remaining years of his son’s interest in Lualualei Ranch to James 
Dowsett (B. C. Liber 29:16–18). Dowsett was a descendant of a British sea captain and is noted 
for being the first Anglo-Saxon child born in Honolulu (Nakamura and Pantaleo 1994:21). Dowsett 
was an entrepreneur of sorts and dabbled in many different business ventures, including “a whaling 
fleet, a dairy, a salt works, an extensive trade in awa (a Hawaiian narcotic drink) and numerous 
land holdings . . . He also ran cattle at different times in Nānākuli, Mikilua and Lualualei” 
(McGrath et al. 1973:32).               

In 1880, George Bowser traveled through Wai‘anae and wrote the following about Lualualei in 
his journal: 

Leaving Wai‘anae, a ride of about two miles brought me to the Lualualei Valley, 
another romantic place opening to the sea and surrounded in every direction by high 
mountains. This valley is occupied as a grazing farm by Messrs. Dowsett & 
Galbraith, who lease some sixteen thousand acres from the Crown. Its dimensions 
do not differ materially from those of the Wai‘anae Valley, except that it is 
broader—say, two miles in width by a length of six or seven miles. The hills which 
enclose it, however, are not so precipitous as those at Wai‘anae, and have, therefore, 
more grazing land on their lower slopes, a circumstance which adds greatly to the 
value of the property as a stock farm. Although only occupied for grazing purposes 
at present, there is nothing in the nature of the soil to prevent the cultivation of the 
sugar cane, Indian corn, etc. Arrangements for irrigation, however, will be a 
necessary preliminary to cultivation. [Bowser 1880:493–494] 

Bowser’s comments imply that though water was still a problem, Lualualei seemed to have some 
potential for development. 

In 1894, Link McCandless entered the ranching scene: 

. . . he and a man named Tom King chartered the brigantine Oakland in Seattle, 
filled her hole with cattle and the cabins with feed, and sailed for Hawai‘i. By the 
turn of the century, McCandless’ ranching empire covered much of the Wai‘anae 
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Coast, including land at Nānākuli, 4,000 acres at Lualualei, San Andrews’ property 
in Mākua and pastures toward Ka‘ena Point. [McGrath et al. 1973:31] 

An 1894 description of Lualualei by the Commissioner of Crown Lands described the land as 
“one of the best and most valuable of the Crown lands on the Island of O‘ahu . . . surpassing any 
of the other lands for richness and great fertility of the soil” (Commissioner of Crown Lands 
1894:36).  

With strong financial backing from King Kalākaua, Hermann A. Widemann, a German 
immigrant, was able to initiate the Waianae Sugar Plantation in 1879. The sugar industry came to 
the Wai‘anae coast in 1878, when the first sugarcane was planted in upper Wai‘anae Valley. By 
1892, at least 300 acres of cane were planted in Lualualei. In addition to the cultivated lands, a 
railroad, irrigation ditches and flumes, reservoirs, and plantation housing were constructed to 
support the sugar industry.  

Although it was never a large-scale plantation by modern standards, it was one of the first and 
last to be served by a plantation railroad. Some 15 miles of 30-inch, narrow-gauge rail delivered 
harvested cane to the mill. All the sugar was shipped by inter-island vessels to Honolulu departing 
from Wai‘anae Landing, until the Oahu Railway and Land Company (OR&L) railroad was 
extended to Wai‘anae and beyond. The OR&L signed its charter on 4 February 1889. The Railway 
was the brainchild of Benjamin Franklin Dillingham. Along with James Castle and others, he had 
invested in large tracts of land for speculation and resale, but the idea was slow to catch on because 
“the land lay too far from Honolulu, at least 12 miles” (McGrath et al.1973:54) He foresaw an 
economic opportunity. The railway was a means to provide transportation to the country and 
promote development of unoccupied lands, as well as connect with the sugar plantations in ‘Ewa, 
Wai‘anae, Waialua, and Kahuku.  

Construction on the railway began in March 1889. The first length of the railway was completed 
and opened to the public by 1 January 1890. Five years later, on 4 July 1895, the railway finally 
reached Wai‘anae. The OR&L railroad ran along the makai (toward the sea) side of Farrington 
Highway. The cane from the mauka areas of Lualualei was loaded onto a railroad and transported 
to the mill at Wai‘anae. The Railway served the Wai‘anae coast until 1946, when the Wai‘anae 
Sugar Plantation closed down. The J.M. Dowsett Estate sold the plantation to American Factors 
(now Amfac/JMB-Hawai‘i) in 1931, and the OR&L railroad closed in 1947. 

3.2.4 Early 1900s to Present 

By 1901, the Waianae Sugar Company had obtained a five-year lease on 3,332 acres of land at 
Lualualei to be used for raising cane, as well as for ranching (Commissioner of Crown Lands 
1902). Sugar and ranching continued to dominate the Lualualei landscape during the early years 
of the twentieth century. The determining factor in the success of Lualualei for sugar production 
was always the water. 

Throughout the first half of the twentieth century, the Waianae Sugar Company continued 
cultivating their sugar lands in Lualualei. By the 1940s, Waianae Sugar Company could no longer 
compete with foreign labor. This, in addition to drought problems, labor unions, and land battles, 
caused the undermining of the Wai‘anae Sugar Company. In 1946, the Company was liquidated, 
and the land was sold. 
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After the overthrow of the Hawaiian monarchy in 1893, the Crown Lands and Government 
Lands were combined to become Public Lands. The Crown Lands were no longer indistinguishable 
and inalienable. In 1895, the Republic of Hawai’i decided to open up lands for homesteading in 
the hopes of attracting a “desirable class of immigrants”—Americans and those of Caucasian 
decent (Kuykendall and Day 1961:204). In anticipation of the Dowsett-Galbraith lease expiring in 
1901, the Government intended to auction off these lands to the highest bidder. 

There were two waves of homesteading on the Wai‘anae Coast (McDermott and Hammatt 
2000). The first impacted Lualualei and coincided with homesteading occurring at Wai‘anae Kai 
(Figure 7). In 1902, the government ran ads in the local newspapers stating their intent to open up 
land in Lualualei for homesteads (Kelly 1991:328). Due to the lack of water, the lots were 
classified as second-class pastoral land, rather than agricultural land. The homesteads were sold in 
three series between the years 1903 and 1912 (Figure 8). In Lualualei, the first series was for 
mauka lots purchased by McCandless, who ranched most of his land until 1929, subletting use 
rights to the Sandwich Island Honey Company. The second and third series were for lots in the 
lower valley and along the coast, mauka of the government road. By the early 1920s, about 40 
families had settled on homestead lots in Lualualei (Kelly 1991:331–332) (Figure 9). The big-
name families that obtained homestead lots at this time were Von Holt, McCandless, and Dowsett.  

The government did not follow through on its promise to supply water. What little there was, 
was not enough to go around. Competition between the Wai‘anae plantation and the homesteaders 
for water caused friction within the community. The lack of water placed a hardship on the 
homesteaders. Water had to be carried in and many lost their crops. The Waianae Sugar Company 
had a lease with the government to take 2.5 million gallons of water daily from government lands, 
but even after their lease had expired, the plantation continued to take the water. In 1924, the 
government made an agreement with the plantation to release 112,000 gallons of water daily for 
the homesteaders. 

Another major influence in Lualualei during the first half of the twentieth century was the 
military. By 1929, over 8,184 acres of the McCandless Cattle Ranch had been condemned and 
purchased by the U.S. Navy for the construction of a Naval Ammunition Depot for the ships of 
Pearl Harbor Naval Base.  

The construction of Naval Magazine LLL and Radio Transmission Facility (RTF) took place 
in Lualualei between 1930 and 1935 (Kelly 1991:339–341). The number of troops stationed and 
trained on the Wai‘anae Coast during World War II at times reached 15,000 to 20,000 (McGrath 
et al. 1973:136). The beaches were fortified with barbed wire and concrete bunkers—many still 
visible today. Martial law severely curtailed the movements of the local population. In 1971, the 
Navy began sub-leasing some of their lands for agricultural uses, mainly for grazing and bee 
keeping. The presence of the military at Lualualei has boosted the economy of Lualualei by 
providing jobs to residents over the years. The lower portions of Lualualei Valley were developed 
into residential lots after World War II. The current study area lies outside of military lands. 

Various historic maps and aerial photographs show the progression of development in the 
vicinity of the project area. A 1919 US Army War Department fire control map (Figure 10) shows 
no apparent development of the area, with the exception of the railroad line extending along the 
coast. Lands south of the project area are labelled as “U.S. Military Reservation”. A 1936 U.S. 
Army War Department terrain map (Figure 11) shows the beginnings of the Lualualei Homesteads,  
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Figure 7. Portion of 1901 Emerson map of Lualualei showing location of project area
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Figure 8. Portion of 1906 Donn Hawaii Territory Survey map of O‘ahu with land use showing 
project area
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Figure 9. Portion of 1914 Wall map of Lualualei Homesteads, showing location of the project 
area
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Figure 10. Portion of 1919 U.S. Army War Department fire control map, Nanakuli quadrangle 
showing the location of the project area 
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Figure 11. Portion of 1936 U.S. Army War Department terrain map, Waianae quadrangle 
showing location of project area
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indicating sparse settlement, as well as Mikilua Camp northwest of the project area. The 1943 U.S. 
Army War Department terrain map (Figure 12) shows additional development of access roads 
inside and northwest of the project area, but the remainder of the area appears largely unchanged. 
The 1953 and 1954 USGS topographic map (Figure 13) shows greater density of residences in the 
Lualualei Homesteads and along Lualualei Road and surrounding areas, though the project area 
and areas immediately surrounding remain undeveloped. The 1963 and 1969 USGS topographic 
maps (Figure 14) depict increasing development throughout the region, with additional 
infrastructure features labelled, including water tanks, quarries, and a cement plant. A 1965 aerial 
photograph (Figure 15) depicts the residential development of the area, in which housing density 
southwest of the project area appears to have increased slightly. A 1977 aerial photograph (Figure 
16) depicts a dramatic increase in cleared and developed land south and southeast of the project 
area. A 1993 aerial photograph (Figure 17) depicts the project area and surrounding areas as similar 
to their current condition, with residential and commercial development spanning much of the 
landscape west and south of the mountain ridgeline.  
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Figure 12. Portion of 1943 U.S. Army War Department terrain map, Nanakuli quadrangle 
showing location of project area
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Figure 13. Portion of 1954 Waianae and 1953 Schofield Barracks USGS topographic 
quadrangles showing location of project area
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Figure 14. Portion of 1953 Waianae and 1969 Schofield Barracks USGS topographic 
quadrangles showing location of project area
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Figure 15. 1965 USDA aerial photograph (UH MAGIS) showing location of project area
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Figure 16. 1977 USGS Orthophotoquad aerial photograph, Waianae, and Schofield Barracks 
quadrangles showing location of project area
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Figure 17. 1993 National Oceanic and Atmospheric Administration (NOAA) aerial photograph 
(UH MAGIS) showing location of project area
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 Previous Archaeological Research 
Table 1 summarizes the previous archaeological studies conducted in Lualualei Ahupua‘a, and 

(illustrated in Figure 18 ). Previously identified historic properties in the vicinity of the project 
area are summarized in Table 2 and illustrated in Figure 19.  

3.3.1 McAllister 1933 

The earliest attempt to record archaeological historic properties in the nearby regions of 
Lualualei was in the 1930s by J. Gilbert McAllister. McAllister (1933) recorded eight historic 
properties (Sites 147–153 and 162) in or near Lualualei. 

‘Ilihune Heiau, Site 147, was on the border with Nānākuli, south of the present project area. 
‘Ilihune Heiau was destroyed by the time of McAllister’s (1933) survey. The locations of ‘Ilihune 
Heiau (Site 147) and the Māui Rock (Site 148) can be seen in relation to the present project area 
in Figure 19. McAllister’s (1933) descriptions of Sites 147 and 148 are presented below: 

Site 147. Approximate site of ‘Ilihune Heiau, Nanakuli, of which nothing remains. 
Thrum notes: ‘A small walled heiau of pō‘okanaka class; used about 1860 by Frank 
Manini as a cattle pen, for which natives prophesized his poverty and death.’  

Site 148. Large rock said to be named Maui, about 1.1 mile from Nanakuli station 
toward Pu‘u o Hulu. 

Northeast of the road on the property of E.P. Fogarty is a rock said to be named 
after the Hawaiian hero, Maui, who is said to have landed here when he first came 
to the Hawaiians islands from the south. This stone at the time was surrounded by 
water, and it was here that Maui reposed and sunned himself. In the bluff just 
northeast of the rock is a shelter in which he lived, and in the vicinity was a spring 
where he obtained water. The large rock is now split in half and adorned with many 
small, oddly-shaped rocks. It is said to be bad fortune to build one’s house across a 
line drawn directly from the rock to the shore. [McAllister 1933:110] 

McAllister (1933) recorded three sites (Sites 149–151) in the mauka portion of Lualualei. Site 
149 was Nioiula Heiau on Hālona Ridge, said to be of the pō‘okanaka class. Site 150 consisted of 
house sites or heiau at the foot of the cliffs in Pāhoa. Site 151 was Kakaio Heiau at Pūhāwai, which 
had a sacred spring where the sound of drums and conches could be heard on the nights of Kāne. 
McAllister’s (1933) descriptions of Sites 149–151 are presented below: 

Site 149. Nioliula heiau, Halona Ridge in Lualualei, just southwest of the Forest 
Reserve line. 

A paved and walled heiau said to have been of pookanaka class.  The northern 
portion has been almost completely destroyed, the stones having been used for a 
cattle pen on the McCandless property. Since cattle put into the pen sickened and 
died, it was seldom used and is now abandoned. The heiau probably had three 
inclosures and three platforms open to the west side, but so little remains of the 
northern part of the heiau that it is difficult to discern inclosures and terraces. This 
is probably the heiau on which was placed the body of the boxer killed by Kewalo 
and offered as a sacrifice to the gods. The temple is said to have been very ancient, 
belonging to the chief, Kakuihewa. 
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Table 1. Previous archaeological investigations in Lualualei Ahupua‘a. 

Reference  Nature of Study Location Results  

McAllister 1933 Island-wide 
reconnaissance 
survey 

Lualualei Ahupua‘a Recorded eight sites in or near 
Lualualei: Site 147, ‘Ilihune Heiau; 
Site 148, Māui Rock; Site 149, 
Nioiula Heiau on Hālona ridge; 
Site 150, House sites or heiau at 
Pahoa cliffs; Site 151, Kakioe Heiau 
at Pūhāwai; Site 152, Pu‘u 
Pāhe‘ehe‘e Heiau; Site 153, 
Kū‘īlioloa Heiau; and Site 162, 
Mauna Kūwale burial cave 

Bordner 1977 Reconnaissance 
survey 

TMK: [1] 8-7-009 No historic properties identified 

Chiogioji and 
Hammatt 1993 

Archaeological 
survey and 
testing 

TMK: [1] 8-7-
021:017 

No historic properties identified 

Hammatt et al. 
1993 

Archaeological 
inventory survey 

Lualualei Golf 
Course, TMKs:  
[1] 8-7-009:002;  
8-7-010:006, 010; 
and 8-7-019:001 

Identified eight historic properties: 
two traditional Hawaiian (habitation 
complex and remnants of a wall) 
and six post-Contact (cattle wall, 
furnace, wells, house lot, and 
cement foundation structure) 

Sinoto and 
Pantaleo 1994a 

Reconnaissance 
survey 

TMKs: [1] 8-7-007, 
8-7-008, 8-7-009, 8-
7-021, and 8-7-022 

No historic properties identified 

Sinoto and 
Pantaleo 1994b 

Reconnaissance 
survey 

TMKs: [1] 8-7-6, 8-
7-8, 8-7-033, and 8-
9-002 

No historic properties identified 

Dega 1998 Reconnaissance 
survey 

TMKs: [1] 8-7-006 
and 8-7-007 

Observed subsurface cultural layer 
and WWII era bunkers (no SIHP #s 
designated) 

McDermott and 
Hammatt 2000 

Archaeological 
inventory survey 

‘Ulehawa Beach 
Park, TMKs:  
[1] 8-7-005:001, 003, 
and 005; 8-7-
006:003; and  
8-7-008:001, 026 

Two subsurface cultural layers 
designated SIHP #s 50-80-07-5762 
and -5763, consisting of midden 
(marine shell, fishbone) and 
traditional Hawaiian (fishhooks, 
volcanic and basalt flakes) and post-
Contact (glass, metal, and concrete 
fragments) artifacts; layers likely 
date to late pre- or early post-
Contact period 
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Reference  Nature of Study Location Results  

Elmore and 
Kennedy 2001 

Archaeological 
inventory survey 

Mahina‘au Rd from 
Maiu‘u Rd to 
Kaulawaha Rd 

Documented two historic properties: 
SIHP # 50-80-08-5949, subsurface 
cultural layer with associated 
features (including human remains), 
and SIHP # 50-80-08-5950, a 
portion of a sugar plantation camp 
and associated infrastructure 
features (water pumping station, 
foundations, and well) 

Kennedy 2003 Addendum 
archaeological 
inventory survey 

TMKs: [1] 8-7-
008:076 and 077 

No historic properties identified; 
documented three sinkholes, none 
determined to be significant 

Ostroff and 
Desilets 2005 

Archaeological 
monitoring 

Farrington Hwy 
between Hakimo Rd 
and Haleakala Ave 

Documented charcoal-enriched sand 
deposits possibly associated with 
SIHP # 50-80-07-5763 (subsurface 
cultural deposit) 

Jones and 
Hammatt 2006 

Archaeological 
monitoring 

La‘ikū, Wai‘olu and 
Princess Kahanu 
Streets 

No historic properties identified 

O’Leary and 
McDermott 2006 

Archaeological 
inventory survey 

Proposed Nānākuli B 
Site Materials 
Recovery Facility 
and Landfill 

Identified two historic properties: 
SIHP #s 50-80-08-6681, WWII-era 
concrete bunker, and 50-80-08-
6699, likely pre-Contact basalt rock 
shelter 

Souza and 
Hammatt 2006 

Archaeological 
monitoring 

Farrington Hwy 
between Nānākuli 
Ave and Hakimo Rd 

No historic properties identified 

Hammermeister 
and McDermott 
2007 

Addendum 
archaeological 
inventory survey 

Proposed Nānākuli B 
Site Materials 
Recovery Facility 
and Landfill 

Investigated a stacked stone mound, 
designated as SIHP # 50-80-08-
6920 

Hammatt and 
Shideler 2010 

Supplemental 
archaeological 
inventory survey 
and interim 
protection 
measures 
implementation 

TMK: [1] 8-7-
009:002 por. 

Further documentation and 
implemented preservation measures 
for SIHP # 50-80-08-4366, terrace 
remnants 

Dagher and 
Spear 2011 

Literature review 
and field 
inspection 

Pacific Mall, TMK: 
[1] 8-7-008:012 

No historic properties identified 
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Reference  Nature of Study Location Results  

Mierzejewski and 
Hammatt 2014 

Archaeological 
monitoring 

Ulehawa Beach Park No historic properties identified 

Hammatt and 
Shideler 2015 

Literature review 
and field 
inspection 

TMK: [1] 8-7-
007:005 

No historic properties identified 

Stark et al. 2015 Literature review 
and field 
inspection 

TMKs: [1]  
8-7-009:025 and  
8-7-021:026 

Two potential historic properties: 
CSH 1, dry-stacked historic (ca. 
1936) rock wall, and CSH 2, linear 
pile of boulders 

DeMaio Starr et 
al. 2016 

Archaeological 
inventory survey 

TMK: [1] 8-7-
007:001 

No historic properties identified 

Hammatt and 
Shideler 2018 

Reconnaissance 
survey 

TMKs: [1] 8-7-
033:001 and 027 

No historic properties identified 

Hammatt et al. 
2018 

Reconnaissance 
survey 

TMK: [1] 8-7-
033:001 

No historic properties identified 
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Figure 18. Portions of the 1998 Waianae and Schofield Barracks USGS 7.5-minute topographic 
quadrangles showing previous archaeological studies in the vicinity of the project area 
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Figure 19. Portions of the 1998 Waianae and Schofield Barracks USGS 7.5-minute topographic 
quadrangles showing previously identified historic properties in the vicinity of the 
project area
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Table 2. Previously identified historic properties in the vicinity of the project area 

SIHP # 
50-80- 

Formal Type Description Source 

07-148 Māui Rock Large boulder McAllister 1933:110 

07-5761 Bunkers and slabs WWII-era military McDermott and Hammatt 
2000:144–147 

07-5762 Subsurface cultural 
layer 

Pre- and/or early post-
Contact 

McDermott and Hammatt 
2000:147 

07-5763 Subsurface cultural 
layer 

Pre- and/or early post-
Contact 

McDermott and Hammatt 
2000:147–149 

08-4364 Wall Associated with ranching Hammatt et al. 1993:25 

08-4365 Shelter Military  Hammatt et al. 1993:25 

08-4366 Habitation complex – Hammatt et al. 1993:25 

08-4367 Wall Agricultural Hammatt et al. 1993:25 

08-4370 House lot Associated with ranching Hammatt et al. 1993:25 

08-4371 Wells Associated with ranching Hammatt et al. 1993:25 

08-4372 Foundation Associated with ranching Hammatt et al. 1993:25 

08-4373 Incinerator Associated with 
military/ranching 

Hammatt et al. 1993:25 

08-6681 Military infrastructure WWII-era concrete bunker O’Leary and McDermott 
2006 

08-6699 Rock shelter Small pre-Contact basalt 
rock shelter 

O’Leary and McDermott 
2006 

08-6920 Stone mound Stacked stone mound 
interpreted as a traditional 
Hawaiian marker 

Hammermeister and 
McDermott 2007 

12-9714 OR&L railroad Railroad bed McDermott and Hammatt 
2000:149 

CSH 1 Wall Dry-stacked historic (ca. 
1936) rock wall 

Stark et al. 2015 

CSH 2 Linear pile of boulders Possibly a result of 
mechanical bulldozer push 

Stark et al. 2015 
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Site 150. House sites or heiaus, middle of Lualualei at the foot of cliffs, Pahoa. 

Innumerable walls and small terraces that have been house sites or possibly very 
old heiaus whose sites have long since been forgotten by the natives are located on 
the ends of small ridges, the sea sides of most of which are covered with rough lava 
rocks. These small prominences have been leveled off and some have been walled 
and paved with smooth stones. None of the sites are sufficiently preserved to 
indicate a plan, for this has been a cattle range almost since the coming of 
Europeans, and the cattle have scattered many a wall and terrace in grazing.  

Site 151. Kakioe heiau was located at Puhawai, Lualualei. Thrum notes: ‘A small 
heiau of which nothing now remains but its sacred spring, and the sound of its 
drums and conchs on the nights of Kane.’ [McAllister 1933:110]  

McAllister recorded three sites near the boundary of Lualualei and Wai‘anae, far north of the 
present project area. Site 152, Pu‘u Pāhe‘ehe‘e Heiau, consisted of a walled heiau on the slopes of 
Pāhe‘ehe‘e Ridge. It was destroyed by the time of McAllister’s (1933) survey. At the tip of 
Kāne‘īlio Point was Site 153, Kū‘īlioloa Heiau, which was surrounded by water on three sides and 
consisted of three platforms with evidence of terracing. Site 162 was a burial cave at Mauna 
Kūwale, which contained fragments of skeletal material. McAllister’s (1933) descriptions of Sites 
152, 153, and 162 are presented below: 

Site 152. Puupaheehee heiau, on the sea end of Puupaheehee Ridge. Completely 
destroyed with the enlargement of the Oriental cemetery. According to Thrum it 
was of luakini class. Thrum adds:  

A walled heiau of two or three divisions, the upper section being 70 feet across, by 
57 feet in its width; the lower ones not so well defined. Its slopes in ancient time, 
covered with slippery grass strewn for the purpose, was the scene of sledding 
contests, hence its name. Of late its north and western slopes have been assigned as 
a burial place for Orientals.  

Site 153. Kuilioloa heiau, on the extreme tip of Kaneilio Point. 

The heiau is surrounded on three sides by water. It has three platforms, with 
evidence of terracing. The most important platform, evidently is at the end of the 
point. It is the highest, and terraces once marked the three sides toward the sea. 
Sand and dirt have been filled in between large stones. The second platform is lower 
than the first and is slightly wider. The pavement is similar to the first and, like the 
first, the walls were made by standing large pieces of lava on end and filling in. The 
walls have a flat, even facing. The third platform is lower than the second and can 
only be distinguished from the ground to the north and west by a row of stones in 
the grass. It is evenly paved with sand and may possibly have been used for house 
sites, as suggested by Thrum. [McAllister 1933:112] 

3.3.2 Bordner 1977  

A 1977 reconnaissance survey for the proposed Nānākuli landfill recorded no archaeological 
historic properties (Bordner 1977). The survey area included land on both sides of Lualualei Naval 
Road, continuing up the slope to Pu‘u Heleakalā.  
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3.3.3 Chiogioji and Hammatt 1993  

During an archaeological study conducted on a 5-acre parcel, formerly a basil farm, no 
archaeological historic properties were documented (Chiogioji and Hammatt 1993). The parcel is 
between Pu‘u o Hulu and ‘Ulehawa, north of the current study area. 

3.3.4 Hammatt et al. 1993 

An archaeological inventory survey of an approximately 170-acre parcel southeast of the Naval 
Magazine was conducted by CSH (Hammatt et al. 1993). The parcel is described as comprising 
“vacant, unused lands. It is undeveloped and contains several remnant and abandoned historic 
structures” (Hammatt et al. 1993:7). Eight archaeological historic properties were identified, 
including “two traditional Hawaiian sites and six historic sites related to ranching and military 
activities” (Hammatt et al. 1993:i). The two traditional Hawaiian sites are SIHP #s 50-80-08-4366, 
site complex, and -4367, wall remnant. SIHP # -4366 likely represents pre-Contact, recurrent 
habitation at the foothills of Pu‘u Heleakalā. This is primarily evidenced by the presence of a 
probable hearth feature within the site complex. The location of SIHP # 50-80-08-4367, adjacent 
to an intermittent streambed, suggests an agricultural usage; Hammatt et al. (1993) suggest it was 
constructed to retain or divert water. Given the weathered condition of the structure, SIHP # -4367 
may be also be pre-Contact (Hammatt et al. 1993:28). 

The paucity of Hawaiian sites within the study parcel, in comparison to the number within the 
large Naval Magazine study area to the north and mauka, suggested to Hammatt et al. (1993) that 
the parcel may represent, at most, the makai-most fringe of the inland settlement. The survey report 
concludes the following: 

The few traditional Hawaiian sites identified during the present study suggest that 
most of the project area was sparsely inhabited during prehistory and early history. 
This would be due primarily to the lack of fresh water resources in the vicinity . . . 
Although surface run-off and intermittent drainage present in the project area would 
allow some potential for seasonal agriculture, the attraction for settling in the wetter 
upland valleys would surely have been greater. [Hammatt et al. 1993:31] 

3.3.5 Sinoto and Pantaleo 1994a 

Aki Sinoto Consulting completed a reconnaissance level archaeological survey for six potential 
sites for the Nanakuli III Elementary School project. No historic properties were identified within 
the six candidate sites.  

3.3.6 Sinoto and Pantaleo 1994b 

Aki Sinoto Consulting completed a reconnaissance level archaeological survey for five 
potential sites for the Nanakuli Public Library project. No historic properties were identified within 
the five candidate sites.  

3.3.7 Dega 1998 

In 1998 Scientific Consulting Services, Inc. (SCS) provided a review of archival research and 
results of a reconnaissance survey completed within Ulehawa Beach Park. The author noted that 
SIHP # 50-80-12-9714 (OR&L Railroad line remnants) have been identified within the study area. 
During the reconnaissance survey, SCS documented a subsurface cultural layer with extensive 
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charcoal flecking and faunal osseous remains, as well as three World War II era bunkers. The 
features were noted briefly, though no SIHP # designations were provided.  

3.3.8 McDermott and Hammatt 2000 

In 1999, CSH (McDermott and Hammatt 2000) conducted an inventory survey on a 57.65-acre 
parcel of ‘Ulehawa Beach Park. Two subsurface cultural layers, designated as SIHP #s 50-80-07-
5762 and 50-80-07-5763, were found during test excavations that covered approximately 2% of 
the project area. The deposits consisted of midden (marine shell, fish bone) and both traditional 
Hawaiian (fishhooks, volcanic and basalt flakes) and post-Contact (glass, metal, and concrete 
fragments) artifacts. Of particular interest was a nearly complete, barb-less pearl shell fishhook 
with an unusually deep V-bend reminiscent of Marquesan or Tahitian hooks. This type of fishhook 
is considered atypical for Hawaiian fishhooks. Both cultural layers appeared to date to the late pre-
Contact or very early post-Contact period.  

Also noted in this report is an area identified by a local informant to contain burials and cultural 
deposits (McDermott and Hammatt 2000:43). This area extends approximately from ‘Ulehawa 
Stream northwest. Mr. Walter Kamanā’s comments pertaining to the present project area follow: 

The land from the bathrooms, just north of ‘Ulehawa drainage, on around Mā‘ili 
point is all kapu (taboo) ground. The night marchers are active at this place. There 
have been problems associated with that area, including violence and tragedy, 
including car wrecks. There were lost souls at that place in Hawaiian times. It is 
likely that you will find Hawaiian remains in the area. There are burials there on 
the makai side of Farrington Highway. A testing crew went in there to test the area, 
but Mr. Kamana did not know what for. Bones were found, but the public was not 
informed. 

Just beyond Hakimo Road, on the makai side of Farrington Highway, is a place 
called by the Japanese “Takamina”, where the Japanese shrine stands today. [a 
“fishing marker” approximately 500 m north of Hakimo Road]. The Japanese 
shrine is not only important because of the Japanese culture and beliefs, but because 
of Hawaiian culture and beliefs as well. It was formerly a shrine area for the 
Hawaiians, but the shrine area has been largely forgotten by local Hawaiian 
residents. The shrine area should be respected at all times. Mr. Kamana mentions it 
as a ‘Point to Point (?) burial ground’. That place must be respected. [McDermott 
and Hammatt 2000:43]  

A number of historic-era structures, such as concrete World War II bunkers, were also noted in 
the ‘Ulehawa Beach Park studies (Dega 1998:5; McDermott and Hammatt 2000:143–147). Two 
World War II-era concrete foundations were observed seaward of Farrington Highway. 

3.3.9 Elmore and Kennedy 2001 

Archaeological Consultants of the Pacific, Inc. completed an archaeological inventory survey 
along Mahina‘au Road from Maiu‘u Road to Kaulawaha Road. The survey included 100% 
pedestrian inspection and 36 test excavations. The AIS identified two historic properties: SIHP # 
50-80-07-5949, subsurface cultural layer and associated features, including one human burial, and 
50-80-07-5950, a portion of a sugar plantation camp and pumping station, including the water 
pumping station, foundations, and a well. 
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3.3.10 Kennedy 2003 

Archaeological Consultants of the Pacific, Inc. completed an addendum archaeological 
inventory survey for the Wai‘anae Coast Emergency Access Road project. During the initial AIS 
investigation three potential cultural features were documented, all three possible sinkholes. The 
addendum AIS report determined the sinkholes not to be significant historic properties, and no 
additional historic properties were documented during the addendum investigation.   

3.3.11 Ostroff and Desilets 2005 

Garcia and Associates conducted archaeological monitoring for water line replacements along 
Farrington Highway between Hakimo Road and Halekala Avenue. The monitoring program 
documented five areas of charcoal-enriched sand deposits, one of which was suggested to be 
associated with SIHP # 50-80-07-5763 (subsurface cultural deposit). No additional historic 
properties were identified during the archaeological monitoring program.  

3.3.12 Souza and Hammatt 2006 

CSH conducted archaeological monitoring for the Fiber Optic Line project along Farrington 
Highway between the streets of Nānākuli Avenue and Hakimo Road. Documented stratigraphy 
was entirely composed of fill, and no historic properties were identified during the archaeological 
monitoring program.  

3.3.13 Jones and Hammatt 2006 

Jones and Hammatt (2006) completed a monitoring report for sections of La‘ikū, Wai‘olu and 
Princess Kahanu streets four a water main installation. No historic properties were identified 
during monitoring. 

3.3.14 O’Leary and McDermott 2006 

CSH (O’Leary and McDermott 2006) conducted an archaeological inventory survey of 
200 acres for the proposed Nānākuli B Site Materials Recovery Facility and Landfill, Lualualei 
Ahupua‘a; note this area largely overlaps with the current project area (it extended slightly farther 
north). Two historic properties were identified, both within the current project area:  

• SIHP # 50-80-08-6699, small pre-Contact basalt rock shelter 

•  SIHP # 50-80-08-6681, World War II concrete bunker 

Full historic property descriptions are presented in Section 8 of the current report. 

O’Leary and McDermott (2006) describe the project area, which includes the present project 
area, as follows : 

There has been substantial ground disturbance within the project area at some point 
in the past, as large portions of the project area show signs of bulldozer activities. 
Within the project area, pushed up mounds of dirt and raised berms and banks were 
observed by the field personnel. Several of these appeared to have been cut into the 
hill in order to channel water run-off. It was not possible to tell when the bulldozing 
took place, but almost all of the moved earth had extensive grass growth. Numerous 
basalt boulders throughout the property have bulldozer scars on them, indicating 
that their current location is due to modern activities. The project area also has a 
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developed dirt road, which is currently in use, that runs from an access gate at the 
very southwest corner of the property to the two large water tanks along the hill 
slope. The road is a graded mix of the sediment extending down from the hillside 
and broken up limestone. There are also several older roads that are overgrown with 
vegetation but are still visible in various places on the property…. This extensive 
previous modification is likely the reason that surface archaeological remains were 
not found over most of the property. 

At several locations within the project area, boulders that had been broken by 
bulldozers were observed to be of relatively fine-grained high quality basalt that 
could have served as raw material for stone tools. A large dike that crosscuts the 
regular stratigraphy of Pu‘u Hekeakalā is the possible source of these rocks. In a 
handful of locations within the project area, basalt flakes were observed during the 
AIS. Unfortunately, it is difficult to determine if these fine-grained basalt flakes are 
pre- and/r early post-Contact lithic reduction debitage or incidentally fractured 
stone related to modern bulldozer modifications. 

Overall, the extensive evidence of bulldozer activity suggests that any sites that 
may have been in the flatter sections of the project area have long since been 
destroyed. These observations correspond with the fact that the only two SIHP were 
found along the steeper edge of the project area.  

The only other non-natural objects observed on the landscape were a few scattered 
rusty barrels, two stripped and rusted cars, and numerous abandoned rusting 
appliances that have been dumped into the tall koa haole along Lualualei Naval 
Road at the southern end of the project area. [O’Leary and McDermott 2006:13] 

3.3.15 Hammermeister and McDermott 2007 

CSH (Hammermeister and McDermott 2007) returned to the proposed Nānākuli B Site 
Materials Recovery Facility and Landfill (see O’Leary and McDermott 2006 above) to investigate 
a stacked stone mound found on the project’s eastern upslope boundary. The feature was excavated 
and interpreted as a traditional Hawaiian marker. It is within the current project area and was 
assigned SIHP # 50-80-08-6920. A full historic property description is presented in Section 8 of 
the current report. 

3.3.16 Hammatt and Shideler 2010 

In 2010, CSH documented the condition of SIHP # 50-80-08-4366, which consists of a terrace, 
attached enclosure, and adjacent modified outcrop. Condition of the historic property appeared to 
be largely the same as when it was originally documented. CSH erected a continuous line of 4-ft 
tall plastic orange fencing around the site as a protective measure. The study did not document any 
additional historic properties.  

3.3.17 Dagher and Spear 2011 

SCS conducted a literature review and field inspection for AT&T telecommunications at the 
Pacific Mall (Dagher and Spear 2011). The field inspection noted no historic properties in close 
proximity to the cell tower in question.  
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3.3.18 Mierzejewski et al. 2014 

From 2013 through 2014, CSH conducted archaeological monitoring for the Ulehawa Beach 
Park Wastewater Treatment Reconstruction project. Documented stratigraphy largely consisted of 
fills overlying natural alluvial deposits and natural marine sand. No historic properties were 
identified during the archaeological monitoring program.  

3.3.19 Hammatt and Shideler 2015 

In 2015 CSH conducted an archaeological literature review and field inspection for the 
Lualualei Line Booster System Improvements project. No surface historic properties were 
identified during the field inspection, and potential for subsurface historic properties was evaluated 
as low.  

3.3.20 Stark et al. 2015 

CSH (Stark et al. 2015) prepared an archaeological literature review and field inspection report 
for the PVT Integrated Solid Waste Management Facility (ISWMF)–Expanded Recycling, 
Landfill Grading and Renewable Energy project in Lualualei Ahupua‘a (TMKs: [1] 8-7-009:025 
and 8-7-021:026). Two potential historic properties were described with temporary site 
designations: 

 CSH 1 is a dry-stacked historic (ca. 1936) rock wall, 125 cm high by 80 cm wide and 
approximately 400 m long, extending beyond the project area to the northwest for 
several kilometers. CSH 1 is composed of dry-stacked coral limestone. The wall is bi-
faced with in-fill and with a rectilinear cross section.  

 CSH 2 is a linear pile of boulders meandering along the top margin of a break in slope 
so as to form a terrace and appears to have in-filling on the high side of the terrace. The 
pile of stones in CSH 2 is substantial (approximately 220 m long by 1.5 m wide) and 
appears to have been created either as a result of a mechanized bulldozer push and/or 
hand-piling along the top of the break in slope. 

3.3.21 DeMaio Starr et al. 2016 

In 2016, CSH conducted an archaeological inventory survey for the Farrington Highway 
Drainage Improvements project. No historic properties were identified within the project area.  

3.3.22 Hammatt and Shideler 2018 

In 2017, CSH completed an archaeological literature review and field inspection of a 0.34-acre 
area within the Waianae Flood Control Right-of-Way (U-1), for the proposed repair of a portion 
of the U-1 channel. Aside from the U-1 channel itself, no additional historic properties were 
documented. 

3.3.23 Hammatt et al. 2018 

In 2018, CSH completed an archaeological literature review and field inspection for the 
Ulehawa U-1 Channel Improvements project. Aside from the U-1 drainage ditch itself and the 
channelization of Ulehawa Stream, no additional historic properties were observed.  
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3.3.24 Other Relevant Studies 

An archaeological study by Hammatt et al. (2001) evaluated the available data on burials in the 
vicinity of the present project area. The study notes that a document in SHPD Burials Program 
files entitled “Burial Sites and Grave Sites Graveyards and Cemeteries Case Inventory” (page 19) 
has the following line item: 

* Ma‘ili - Cave Burials / ID (#584) 

* human remains re-interred. 

It is less than clear whether there are known remains in Mā‘ili Cave, or where this cave may 
be. This 2001 study also notes that a few historic properties in Lualualei are traditionally associated 
with human deaths. Nioiula Heiau on Hālona Ridge (Site 149; also known as Hālona Heiau) was 
said to have been of the po‘okanaka class (McAllister 1933:110, Westervelt 1915a:122, Westervelt 
1915b:178, Thrum 1908:47), which suggests associations with human sacrifice; however, this site 
was at the south base of the Pāhoa Cliffs of the Wai‘anae Range. There are numerous accounts 
associating Kolekole Pass and vicinity with battles and mortal combat (Sterling and Summers 
1978:67), but the area referred to is Pōhākea Pass. ‘Ilihune Heiau (Site 147, reported as destroyed 
by 1930), also said to be of po‘okanaka class (McAllister 1933:110, Thrum 1906:47), lay closer 
at the tip of the Heleakalā Ridge, southeast of the present project area. This 2001 study also notes 
that a Lualualei map by Emerson, dated October 1901 (Registered Map 2040), shows an annotation 
of “Maili Grave” on the seaward side of present-day Farrington Highway. 

 Summary of Settlement Patterns for the Region 
Cordy (1998) provides a synthesis of the settlement patterns and traditional history of the 

Wai‘anae District, including Lualualei. This study places the settlement of Wai‘anae into the wider 
context of O‘ahu settlement as a whole. The proximity of expansive forest resources and well-
watered agricultural lands to abundant marine resources made the windward side of O‘ahu most 
appealing to the early O‘ahu settlers and their descendants. However, foraging trips to the dryer 
areas of the island would have occurred and were most likely associated with recurrent, temporary 
habitation. The rich marine resources of the Wai‘anae District, particularly the fishing grounds 
off-shore, would have been a strong draw for early O‘ahu inhabitants. As population in the 
windward areas increased, permanent settlement began to spill over into the well-watered regions 
of the leeward side. Eventually, with further population expansion, permanent settlement spread 
to the less watered regions of the leeward side, which included much of the Wai‘anae District and 
all of the current project area (Cordy 1998:1–6). Settlement would most likely begin as temporary 
habitation along the coast in association with marine resource procurement. Later, permanent 
settlement would have developed in response to expanding populations in previously settled, better 
watered areas.  

Pre-Contact land use in Lualualei was greatest at the sea, where marine resources were plentiful, 
and in the mountainous interior, where there was sufficient rainfall for agriculture and forest 
resources. The intervening lands between the sea and the mountains were a dry scrubland. 
Although potentially useful for dryland agriculture in the wet winter months, it is unlikely this area 
would have been largely utilized by Native Hawaiians. The settlement pattern prior to Western 
Contact for this region was likely dispersed residences concentrated at the sea and the mountains. 
Based on the season and the available resources, the resident population most likely used multiple 
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residences, perhaps one at the seaside and another mauka, to reduce resource transport time. It is 
also possible, as suggested by the account provided by Pukui (cited in McGrath et al. 1973:10), 
that there existed an informal exchange network whereby coastal dwellers traded marine resources 
for the agricultural and forest resources of the inland dwellers.  

Archaeological surveys of the upper portion of Lualualei Valley have located the remains of 
traditional Hawaiian habitation, ceremonial, and agricultural structures. The extensive 
archaeological survey of the mauka portions of these valleys is offset by a paucity of 
archaeological investigation in their coastal portions. However, based on context, information 
from long-time residents of the area, and traditional accounts, it is likely the coastal areas of 
Lualualei contain cultural deposits related to habitation, including human burials. 

Radiocarbon dates from inland Wai‘anae, apparently permanent habitation contexts, within 
Nānākuli indicate permanent settlement began by AD 1200-1400 (Cordy et al. 1997:9). Extensive 
archaeological survey of inland Lualualei has yielded radiocarbon dates from permanent habitation 
contexts dating to AD 1620, with earlier dates (mid-1400s) for apparently temporary habitation 
structures (Haun 1991:237).  The only coastal dates for Lualualei are those reported by McDermott 
and Hammatt (2000) from the two coastal habitation deposits (SIHP #s 50-80-08-5762 and -5763) 
found during the inventory survey of the ‘Ulehawa Beach Park parcel. The three available dates 
from the survey span a broad temporal period, from 1460 to 1950. Considering the early coastal 
date from Haun (1991) and the mauka dates from Lualualei, it is certainly plausible that at least 
temporary coastal settlement took place within the first half of the 1460-1950 age range.  

The population along the Wai‘anae coast may always have been quite low. The immediate 
vicinity lacked water for cultivation and was proverbial for its poverty. Vancouver in 1785 noted 
“few inhabitants” in “the barren, rocky waste.” Whitman in 1815 referred to the vicinity as an 
“uncultivated plain.” Oral history accounts emphasize the “crops were always poor and 
miserable.” 

By the mid-1800s, the traditional Native Hawaiian lifestyle in the valley of Lualualei was in 
decline. The sandalwood trade, which ended ca. 1829, undoubtedly had a negative effect on the 
Native Hawaiian population. Beginning at this time, Lualualei began its cattle ranching period. 
The introduction of sugar plantations brought more foreigners and the OR&L railroad, which was 
linked to Wai‘anae in 1895. Based on the paucity of LCAs claimed within the area and the early 
population figures, it appears the Native Hawaiian population was quite low in the latter half of 
the nineteenth century.  

Population numbers slowly increased when homesteading was instituted in the early 1900s, 
and military use of the land began in 1917. World War II greatly affected the landscape of the 
Wai‘anae coast by placing bunkers, gun emplacements, and barbed wire along the waterfront. As 
noted by local informants, tsunamis have also altered the landscape. 

 Background Summary and Predictive Model  
Numerous archaeological investigations have taken place within Lualualei Valley on the 

Leeward side of O‘ahu. The studies have demonstrated a pattern of high intensity land use in the 
mauka and makai portions of Lualualei Valley, with a relative gap in archaeological remains in 
the middle sections. The studies of the mauka portions of the valley (Haun 1991, Ogden 
Environmental Services 1997) identified more than 500 archaeological historic properties, which 
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included well over 1,000 features. The identified features include “alignments, C-shapes, L-
shapes, U-shapes, walls, terraces, enclosures, mounds, platforms, walled terraces and paved 
terraces” (Haun 1991:vii). These features related to habitation, agriculture, rituals, ceremonies, and 
the manufacture of stone tools. 

Extensive evidence of traditional Hawaiian activity has also been recorded in makai sections of 
the ahupua‘a, immediately adjacent to the ocean (Hammatt and Shideler 1990, McDermott and 
Hammatt 2000). Hammatt and Shideler (1990) documented seven Native Hawaiian burials during 
improvements to the water system. McDermott and Hammatt (2000) identified two cultural layers 
that exhibited charcoal deposits, pit features, and midden associated with traditional Hawaiian 
occupation; fishhooks were also found. 

In contrast to the abundance of traditional Hawaiian features encountered during the Bishop 
Museum survey of the mauka half of Lualualei, the surface historic properties recorded in the 
central section of Lualualei Valley at Mā‘ili were either post-Contact or of equivocal origin. In the 
one instance where excavation was attempted at a structure originally judged “quite possibly a 
heiau” (Site Ch-Oa-1), the site was established as modern, and no subsurface deposits were 
encountered. The lack of traditional Hawaiian sites in these areas may reflect not only the 
distortions of modern disturbances (including bulldozing, farming, and ranching) but also a general 
disuse during pre-Contact times. Population and activity in Lualualei may have been primarily 
focused in a narrow band along the coast and farther inland in the mauka reaches of this large 
valley. 

Based upon the previous archaeological research conducted within the ahupua‘a, the land 
between the coastal and mauka zones is likely to be characterized by a fairly ephemeral 
archaeological record pointing to the intermittent use of locations such as trails, lithic scatters, and 
temporary habitation sites. Two historic properties were identified within the current project area 
during a 2006 AIS by O’Leary and McDermott and were revisited during the present study. These 
comprise a traditional Hawaiian rock shelter (SIHP # 50-80-08-6699) and World War II-era 
military bunker (SIHP # 50-80-08-6681). During an addendum AIS the following year, 
Hammermeister and McDermott (2007) identified a third historic property in the project area (also 
re-visited in the present study), SIHP # 50-80-08-6920. SIHP # -6920 is a rock mound interpreted 
as a traditional Hawaiian marker.  
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Section 4    Results of Fieldwork 

CSH archaeologists David Crowell, M.S., and David Shideler, M.A., conducted fieldwork on 
3 July 2018 under the general supervision of Principal Investigator Hallett H. Hammatt, Ph.D. The 
fieldwork, which included pedestrian inspection and GPS data collection, focused on relocating 
three historic properties (SIHP #s 50-80-08-6681, -6699, and -6920) identified during previous 
studies within the project area in order to assess their current conditions. SIHP #s -6681, World 
War II-era military bunker, and -6699, traditional Hawaiian rock shelter, were documented during 
a 2006 AIS by O’Leary and McDermott. SIHP # -6920, rock mound interpreted as a traditional 
Hawaiian marker, was documented during an addendum AIS by Hammermeister and McDermott 
the following year (2007). In addition, one historic property (Māui Rock, SIHP # 50-80-07-0148) 
and a wahi pana (Hina’s Cave, no SIHP number) outside the present project area were also 
investigated and documented during the field inspection. 

The pedestrian inspection generally proceeded from southwest to northeast (Figure 21 through 
Figure 23). The three historic properties previously identified within the project area were found 
to be in much the same condition as documented during the 2006 and 2007 studies. The concrete 
of SIHP # 50-80-08-6681, military bunker, is still in good condition; no significant damage or 
deterioration was noted, although additional graffiti was observed (Figure 24 through Figure 27). 
A small amount of modern rubbish was observed both inside and outside the bunker.  

No indication of visitors, such as modern rubbish, was observed at the SIHP # 50-80-08-6699 
rock shelter (Figure 28 and Figure 29). The soil on the rock shelter floor appeared undisturbed, 
and no rock fall was observed. A charred kiawe (Prosopis pallida) tree was noted approximately 
1 m northwest of the rock shelter’s opening, indicating a fire in the recent past. Kiawe saplings 
surround the opening. 

The SIHP # 50-80-08-6920 rock mound was observed to contain small to large boulders with 
cobble infill (Figure 30). No signs of disturbance or visitors, including rubbish, were observed 
during the field inspection. Although grasses have grown around SIHP # -6920, the mound is still 
visible.  

The Māui Rock (SIHP # 50-80-07-0148, named after the Hawaiian hero) and Hina’s Cave 
(place where Māui’s mother lived) were also found to be free of recent disturbance, with no rubbish 
or offerings (e.g., lei) observed. The view from Hina’s Cave southwest toward the Māui Rock was 
found to be relatively clear, as the cave is sufficiently elevated above the filled land in between to 
maintain an unbroken view (Figure 31). However, the view from the rock northeast toward the 
cave is blocked by a residential duplex subdivision (Figure 32).  

Detailed descriptions of SIHP #s 50-80-08-6681, -6699, and -6920 are presented in the 
following section.
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Figure 20. Aerial photograph with pedestrian inspection GPS track log, with marked locations of 
previously identified historic properties (Google Earth 2013)
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Figure 21. View from SIHP # 50-80-08-6681, military bunker (visible at bottom), showing 
southwest portion of project area, view to northwest 

 

Figure 22.  View from SIHP # 50-80-08-6681, military bunker, showing southeast portion of 
project area, view to northeast
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Figure 23. View from SIHP # 50-80-08-6699, rock shelter, showing north portion of project area, 
view to north 

 

Figure 24. SIHP # 50-80-08-6681, military bunker, east wall, view to west 
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Figure 25. SIHP # 50-80-08-6681, military bunker, south wall, view to north  

 

Figure 26. SIHP # 50-80-08-6681, military bunker, west wall, view to east
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Figure 27. SIHP # 50-80-08-6681, military bunker, north wall, view to south 

 

Figure 28. SIHP # 50-80-08-6699, rock shelter opening, view to east
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Figure 31. View from Hina’s Cave looking toward SIHP # 50-80-07-0148, Māui Rock, view to 
southwest 

 

Figure 32. View from SIHP # 50-80-07-0148, Māui Rock (on right), looking toward Hina’s 
Cave, view to northeast
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Section 5    Historic Property Descriptions  

Three previously identified historic properties (SIHP #s 50-80-08-6681, -6699, and -6920) were 
documented within the current project area during this field inspection. SIHP #s -6681, military 
bunker, and -6699, rock shelter, were initially documented during an AIS by O’Leary and 
McDermott (2006). SIHP # -6920 was documented during a subsequent addendum AIS by 
Hammermeister and McDermott (2007). These historic properties are summarized in Table 3, and 
their distributions are depicted on Figure 20. They are also described in detail below. 

Table 3. Historic properties identified during the current field inspection 

SIHP # 50-80-08 Formal Type Function 

-6681 Bunker Military 

-6699 Rock shelter Temporary/intermittent habitation 

-6920 Rock mound Possible marker 
 

 SIHP # 50-80-08-6681 
FORMAL TYPE: Bunker 
FUNCTION: Military 
NUMBER OF FEATURES: 1 
AGE: Post-Contact; likely World War II era 
TEST EXCAVATIONS: N/A 
TAX MAP KEY: [1] 8-7-009:007 
LAND JURISDICTION: PVT Land Company 
PREVIOUS 
DOCUMENTATION: 

O’Leary and McDermott 2006 

SIHP # 50-80-08-6681 is close to the southernmost corner of the project area (see Figure 20). 
SIHP # -6681 is a concrete bunker measuring 3.9 m by 3.9 m, initially documented during the 
O’Leary and McDermott (2006) AIS. While the precise date of construction is not known, it is 
likely to have been constructed during the rapid build-up of coastal defensive fortifications in 1942 
and 1943 during World War II.  

5.1.1 Documentation of SIHP # 50-80-08-6681 by O’Leary and McDermott (2006) 

O’Leary and McDermott (2006) described the bunker as being built into the pāhoehoe basalt 
hill and having a solid concrete slab roof approximately 75 cm thick. The bunker has a 1.95-m 
exposed vertical face on the seaward (west) side and 1.1 m on the uphill (east) side. The north, 
west, and south sides of the bunker have long, thin horizontal openings 25 cm tall and 3.3 m long. 
The exterior of the bunker has been vandalized liberally with spray paint, and modern trash was 
observed around the outside of the bunker. The entrance is along the east wall near the northeast 
corner of the bunker and measures 50 cm by 50 cm. There is approximately a 1-m drop from the 
bottom of the entrance to the dirt floor inside the bunker. The interior measures 3.0 m by 3.0 m 
and is 1.9 m tall. The inside of the bunker is also covered in spray paint. Basalt boulders have been 
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placed within the bunker, and there is evidence of modern fires and abundant trash. Metal 
armament mounting brackets are still in place beneath the bunker’s window slits (see Figure 42). 
Figure 33 through Figure 42 show the outside and inside of the historic property as documented 
by O’Leary and McDermott (2006).  

5.1.2 Documentation of SIHP # 50-80-08-6681 during the Current Study 

During the current field inspection, SIHP # -6681 was found to be almost completely unchanged 
since the 2006 AIS by O’Leary and McDermott (see Figure 24 through Figure 27). The concrete 
is still in good condition, and no significant damage or deterioration was noted, although additional 
graffiti was observed on the exterior. A small amount of modern rubbish was observed both inside 
and outside of the bunker.  

5.1.3 Significance Assessments and Previous Eligibility Evaluations 

SIHP # 50-80-08-6681 was previously evaluated by O’Leary and McDermott (2006) as eligible 
for listing on the State of Hawai‘i Register of Historic Places (Hawai‘i Register) per HAR §13-
198-8 under Criteria A (property reflects major trends or events in the history of the state or nation) 
and D (historic property has yielded or may be likely to yield information important in prehistory 
or history). O’Leary and McDermott (2006) assert that SIHP # -6681, a World War II-era bunker, 
is part of a pivotal point in both the history of the state of Hawai‘i as well as the United States. Its 
location is strategic, and when examined in the context of broader defensive fortifications such as 
Battery Arizona, can provide information on the military planning by the United States during the 
war. While the bunker has been covered with graffiti and trash, the site has not been structurally 
damaged and offers information about construction techniques of military defensive fortifications.  

Based on the results of the current LRFI field inspection and the description and Hawai‘i 
Register eligibility evaluation by O’Leary and McDermott (2006), SIHP # 50-80-08-6681 is 
assessed as significant pursuant to HAR §13-284-6 under Criteria a (Be associated with events that 
have made an important contribution to the broad patterns of our history) and d (Have yielded, or 
is likely to yield, information important for research on prehistory or history) and retains sufficient 
integrity of location, design, materials, setting, and workmanship. 
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Figure 33. Plan map of SIHP # 50-80-08-6681, military bunker (O’Leary and McDermott 2006)
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Figure 34. Profile of the east wall of SIHP # 50-80-08-6681 (O’Leary and McDermott 2006) 

 

Figure 35. SIHP # 50-80-08-6681 east wall, view to west (O’Leary and McDermott 2006)
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Figure 36. Profile of the north wall of SIHP # 50-80-08-6681 (O’Leary and McDermott 2006) 

 

Figure 37. SIHP # 50-80-08-6681 north wall, view to south (O’Leary and McDermott 2006)
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Figure 38. Profile of the west wall of SIHP # 50-80-08-6681 (O’Leary and McDermott 2006) 

 

Figure 39. SIHP # 50-80-08-6681 west wall, view to east (O’Leary and McDermott 2006)



Cultural Surveys Hawai‘i Job Code: LUALUALEI 32  Historic Property Descriptions 

LRFI for the PVT of Waste Management Facility Relocation Project, Lualualei, Wai‘anae, O‘ahu  

TMK: [1] 8-7-009:007 

60 

 

 

Figure 40. Profile of the south wall of SIHP # 50-80-08-6681 (O’Leary and McDermott 2006) 

 

Figure 41.  SIHP # 50-80-08-6681 south wall, view to northwest (O’Leary and McDermott 2006)
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Figure 42. View looking out of the north window of SIHP # 50-80-08-6681 showing armament 
mounting brackets, view to northwest 
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 SIHP # 50-80-08-6699 
FORMAL TYPE: Rock shelter 
FUNCTION: Habitation 
NUMBER OF FEATURES: 2 
AGE: Likely late pre-Contact (1480-1680 cal AD [81.4%]) 
TEST EXCAVATIONS: Test Units # 1 and 2 (O’Leary and McDermott 2006) 
TAX MAP KEY: [1] 8-7-009:007 
LAND JURISDICTION: PVT Land Company 
PREVIOUS 
DOCUMENTATION: 

O’Leary and McDermott 2006 

SIHP # 50-80-08-6699 is a small pāhoehoe basalt rock shelter in the southeast portion of the 
project area (see Figure 20), initially documented during the O’Leary and McDermott (2006) AIS 
(Figure 43 and Figure 44).  

5.2.1 Documentation of SIHP # 50-80-08-6699 by O’Leary and McDermott (2006) 

The rock shelter’s floor surface consisted of loose silty clay with numerous subangular basalt 
pebbles, cobbles, and boulders. Two basalt flakes were discovered on the surface, indicating the 
potential for subsurface cultural deposits. Two contiguous test units were excavated within the 
rock shelter to determine the presence or absence of, and collect appropriate samples from, any 
subsurface cultural deposits (Figure 45). The test units also provided the opportunity to investigate 
the rock shelter’s depositional history. 

5.2.1.1 Test Unit #1 

Excavation dimensions: 1 m by 1 m 

Test Unit #1 was placed centrally within the rock shelter and completely underneath the basalt 
overhang. All surface rocks were inspected to see if they were artifacts, and those that 
demonstrated evidence of human modification were collected; the rest were set aside. Two 
subsurface features were identified (Figure 46). Feature 1 is a small charcoal and ash concentration, 
and Feature 2 is a small scoop hearth measuring 35 cm by 40 cm. When the hearth was created, 
the depression was dug down into the culturally sterile Stratum IV, natural silty clay. The hearth 
contained a thick lens (4 cm) of charcoal above a thinner lens of ash (1–2 cm). These features are 
not shown in the stratigraphic profile of the northeast wall (Figure 47 and Figure 48) because both 
features were identified within the test unit floor (see Figure 46). Test Unit #1 stratigraphy was 
described as follows: 

 

Stratum I: 

0–4 cmbs 

10 YR 2/2, very dark brown; very fine to fine silty clay; 
structureless; loose, dry consistence; plastic; no cementation; clear, 
smooth lower boundary. Very loose aeolian over a much more 
compact layer II. Contains animal bone, kukui nut, basalt flakes, 
marine shell, and charcoal. 
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Figure 43. SIHP # 50-80-08-6699, rock shelter, view to east (O’Leary and McDermott 2006) 

 

Figure 44. Cross-section of SIHP # 50-80-08-6699 rock shelter entrance
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Figure 45. Plan map of SIHP # 50-80-08-6699, rock shelter, showing test unit locations (O’Leary 
and McDermott 2006) 

 

Figure 46. Plan map of Test Unit #1 showing SIHP # 50-80-08-06699 Features 1 (hearth) and 2 
(charcoal concentration) (O’Leary and McDermott 2006)
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Stratum II: 

4–24 cmbs 

A Horizon; 10 YR 2/2, very dark brown; very fine to fine silty clay; 
very coarse, subangular, blocky structure; very hard, dry 
consistence; plastic; strong cementation; abrupt, wavy lower 
boundary. Strong soil development with many gravel to cobble-
sized basalt inclusions. Contains charcoal, marine shell, basalt 
flakes, animal bone, kukui nut, volcanic glass, and a shell preform. 

Stratum III: 

24–42 cmbs 

B Horizon; 10 YR 3/3, dark brown; very fine to fine silty clay; 
weak, fine, crumb structure; hard, dry consistence; plastic; weak 
cementation; abrupt, wavy lower boundary. This layer contained 
Features 1 and 2, both of which were sampled and floated. A 
charcoal sample from Feature 2 was submitted for radiocarbon 
dating analysis. The sediment from the entire layer was bagged and 
wet screened through 1/8 inch mesh in the lab. Charcoal, basalt 
flakes, volcanic glass, animal bone, and shell were present. 

 
Stratum IV: 

42–43/50 cmbs 

10 YR 3/4, dark yellowish brown; very fine to fine silty clay; 
structureless; extremely hard, dry consistence; plastic; indurated; 
very abrupt, broken lower boundary. This is a sterile clay layer with 
a very small amount of silt in it. The layer overlies the bedrock. This 
stratum is sterile of cultural material. 

5.2.1.2 Test Unit #2 

Excavation dimensions: 1 m by 0.5 m 

The unexpectedly successful results of Test Unit #1 prompted the excavation of a second test 
unit within the rock shelter to recover further archaeological materials. Test Unit #2 was 
immediately adjacent to the southwest of Test Unit #1 (see Figure 45). The natural shape of the 
rock shelter constrained the size of the second test unit. The stratigraphy in Test Unit #2 exactly 
matched that of Test Unit #1, except that no hearths were uncovered (Figure 49 and Figure 50). 
The in-filled rodent burrow in the south corner of Strata III and IV was the only feature of note. 
Test Unit #2 stratigraphy was described as follows: 

Stratum I: 

0–4/8 cmbs 

10 YR 2/2, very dark brown; very fine to fine silty clay; structureless; 
loose, dry consistence; plastic; no cementation; clear, smooth lower 
boundary. Very loose aeolian sediments over a much more compact 
layer II. Contains animal bone. 

Stratum II: 

4/8–28 cmbs 

A Horizon; 10 YR 2/2, very dark brown; very fine to fine silty clay; 
very coarse, subangular, blocky structure; very hard, dry consistence; 
plastic; strong cementation; abrupt, wavy lower boundary. Strong soil 
development with many gravel to cobble-sized basalt inclusions. 
Contains charcoal, marine shell, basalt flakes, animal bone, coral, and 
volcanic glass. 
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Figure 47. Test Unit # 1 northeast wall profile (O’Leary and McDermott 2006) 

 

Figure 48. Test Unit # 1 northeast wall, view to northeast
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Stratum III: 

28–43 cmbs 

B Horizon; 10 YR 3/3, dark brown; very fine to fine silty clay; weak, 
fine, crumb structure; hard, dry consistence; plastic; weak 
cementation; abrupt, wavy lower boundary. This layer contained an 
in-filled rodent burrow, charcoal, volcanic glass, basalt flake, coral, 
and animal bone. 

Stratum IV: 

43/50 cmbs 

10 YR 3/4, dark yellowish brown; very fine to fine silty clay; 
structureless; extremely hard, dry consistence; plastic; indurated; very 
abrupt, broken lower boundary. This is a sterile clay layer with a very 
small amount of silt in it. The layer overlies the bedrock. 

5.2.1.3 Summary of Excavation and Recovered Remains 

Prior to human use of the rock shelter, a layer of silty clay (Stratum IV) accumulated, most 
likely through low energy aeolian mechanisms. At the time of first human use of the site, there 
would have been approximately 1.15 m between the floor and ceiling of the rock shelter. On at 
least one occasion, a shallow (3–5 cm) depression was excavated down into the sterile sediment 
to create a small scoop hearth (Feature 2). A fire was burnt, filling the scoop hearth with ash and 
charcoal. Remnants from the scoop hearth possibly account for the concentration of charcoal that 
makes up Feature 1. The ash lenses seen in the profile of Test Unit 2 are also possibly the result of 
the scoop hearth being cleaned out; alternatively, they could be separate combustion events. 

Aeolian sediment (Stratum III) was deposited over time as people continued to periodically use 
the rock shelter, possibly building more small fires. Stratum III showed a small amount of soil 
formation in the form of fine, crumb-like peds. Stratum II was distinguishable from the underlying 
Stratum III largely because of its large, blocky peds, which indicate this sediment remained 
relatively undisturbed while soil formation occurred. Stratum II’s lack of evidence for in situ fires 
may indicate burning no longer took place within the cave as Stratum II accumulated; more likely 
based on the charcoal recovered from this layer, that burning took place in other portions of the 
rock shelter. Stratum I, which formed the floor of the rock shelter at the time of the 2006 AIS, was 
the same fine-grained silty clay that made up the matrix of the lower strata. Stratum I was very 
loosely compacted and had not undergone soil formation processes. 

Artifacts found within the site suggest the rock shelter was used for temporary habitation on 
what was probably an infrequent basis. Coral, marine shell, and a single fish bone indicate 
materials were being transported approximately 1.25 miles from the nearby Wai‘anae coast. The 
large amount of rat (Rattus exulans) bone, none of which was burnt, and the in-filled rodent nest 
indicate rats were likely scavenging on the remains left behind by humans and later using the rock 
shelter as their home. The numerous rat bones also indicated bioturbation has possibly moved the 
archaeological materials within and between the deposits. 

A small quantity of volcanic glass demonstrates that humans were using and manipulating tools 
within the cave. The overall small size (< 1.5 cm) of the volcanic glass flakes suggests tools were 
being reworked and retouched for further use, rather than being manufactured at the site. In 
addition, despite noting the presence of quality basalt for stone tools, very little of this material 
was present within the rock shelter. 
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Figure 49. Test Unit #2 southwest wall profile (O’Leary and McDermott 2006) 

 

Figure 50. Test Unit #2 after excavation, view to south (profiled southwest wall on right)
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The charcoal sample submitted to Beta Analytic for radiocarbon dating yielded two-sigma, 
calibrated date ranges of AD 1480-1680 (81.4%), AD 1730-1810 (11.8%), and AD 1930-1960 
(2.2%). Taking into account the lack of post-Contact materials, the radiocarbon results indicate the 
lower layer of deposition in SIHP # -6699 is most likely not modern and dates to the late pre-
Contact period.  

5.2.2 Documentation of SIHP # 50-80-08-6699 during the Current Study 

During the current field inspection, SIHP # -6699 was found to be almost completely unchanged 
since the 2006 AIS by O’Leary and McDermott. No indication of visitors, such as modern rubbish, 
was observed at the SIHP # -6699 rock shelter (see Figure 28 and Figure 29). The soil on the rock 
shelter floor appeared undisturbed, and no rock fall was observed. A charred kiawe (P. pallida) 
tree was noted approximately 1 m northwest of the rock shelter’s opening, indicating a fire in the 
recent past. Kiawe saplings surround the opening. 

5.2.3 Significance Assessments and Previous Eligibility Evaluations 

SIHP # -6699 was previously evaluated by O’Leary and McDermott (2006) as eligible for 
listing on the Hawai‘i Register per HAR §13-198-8 under Criterion D (historic property has 
yielded or may be likely to yield information important in prehistory or history. During the 
O’Leary and McDermott (2006) AIS, the historic property yielded general information concerning 
traditional Hawaiian land use in the project area. The location of this rockshelter—between the 
coast and mauka sections of Lualualei—is also significant because it is in an area of the leeward 
side of O‘ahu for which there is relatively little information. While many historic properties have 
been documented both along the coast and in the mauka portions of the ahupua‘a, SIHP # -6699 
is in between those two areas. The intact layers of fine-grained sediments deposited in a low energy 
environment left cultural features, such as hearths, undisturbed within the rock shelter providing 
detailed information during the O’Leary and McDermott (2006) study.  

Based on the results of the current LRFI field inspection and the description and Hawai‘i 
Register eligibility evaluation by O’Leary and McDermott (2006), SIHP # 50-80-08-6699 is 
assessed as significant pursuant to HAR §13-284-6 under Criterion d (Have yielded, or is likely to 
yield, information important for research on prehistory or history) and retains sufficient integrity 
of location, design, materials, setting, and workmanship. 
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 SIHP # 50-80-08-6920 
FORMAL TYPE: Rock mound 
FUNCTION: Possible marker 
NUMBER OF FEATURES: 1 
AGE: Likely Pre-Contact 
TEST EXCAVATIONS: Test Unit 1 (Hammermeister and McDermott 2007) 
TAX MAP KEY: [1] 8-7-009:007 
LAND JURISDICTION: PVT Land Company 
PREVIOUS 
DOCUMENTATION: 

Hammermeister and McDermott 2007 

SIHP # 50-80-08-6920 consists of a small, roughly circular rock mound on the lower western 
slope of Pu‘u Heleakalā, approximately 420 m east of Lualualei Naval Road, on the eastern 
boundary of the project area (see Figure 20). It was initially documented during the 
Hammermeister and McDermott (2007) addendum AIS. While SIHP # -6920’s function could not 
be determined definitively, Hammermeister and McDermott (2007) noted similar features from 
similar contexts had previously been interpreted as traditional Hawaiian markers (e.g., for trails or 
boundaries); hence, SIHP # -6920 is interpreted as a likely pre-Contact marker. 

5.3.1 Documentation of SIHP # 50-80-08-6920 by Hammermeister and McDermott (2007) 

SIHP # -6920 is composed of basalt boulders and cobbles piled aginst the sloping hillside 
(Figure 51, Figure 52). The basalt stones used for the site’s construction are locally available from 
talus and exposures of bedrock along the surrounding eroding  slope. The mound is roughly 
circular in plan view and approximately 2 m in diameter. Large boulders form the periphery, while 
small boulders and cobbles form the center. A small section of the mound’s north side is faced, 
and its upper surface is gently sloping, roughly following the natural fall line of the surrounding 
hillside. No surface artifacts or cultural materials were observed on the mound or its vicinity.  

5.3.1.1 Test Unit 1 

A 0.5 by 1.0-m test excavation was excavated within the southern portion of SIHP # -6920 to 
better determine the age and function of the historic property (see Figure 52). The test unit was 
oriented to minimize disturbance and facilitate post-excavation reconstruction. The stratigraphy 
was composed primarily of boulder and cobble fill associated with the mound feature, with little 
fine-grained sediment. The natural decomposing bedrock (C horizon) was near the surface. The 
stratigraphy of Test Unit 1 was described as follows: “Stratum I, the boulder and cobble rock fill 
associated with the mound’s construction; Stratum [sic] II and III, structureless silts; and Stratum 
IV, the decomposing bedrock C-horizon” (Hammermeister and McDermott 2007:5) (Figure 53 
and Figure 54). No cultural material was observed during excavation of the test unit.  

5.3.2 Documentation of SIHP # 50-80-08-6920 during the Current Study 

During the current field inspection, SIHP # -6920 was found to be almost completely unchanged 
since the 2007 addendum AIS by Hammermeister and McDermott. The mound was observed to 
contain small to large boulders with cobble infill (see Figure 30). No signs of disturbance or recent 
visitors, including rubbish, were observed during the field inspection. Although grasses have 
grown around SIHP # -6920, the mound is still visible. 
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Figure 51. SIHP # 50-80-08-6920, mound, view to east (Hammermeister and McDermott 2007) 

 

Figure 52. Plan map of SIHP # 50-80-08-6920, mound, showing test unit location 
(Hammermeister and McDermott 2007)
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Figure 53. Test Unit 1 north wall profile (Hammermeister and McDermott 2007) 

 

Figure 54. Test Unit 1 north wall, view to north (Hammermeister and McDermott 2007) 
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5.3.3 Significance Assessments and Previous Eligibility Evaluations 

SIHP # -6699 was previously evaluated by Hammermeister and McDermott (2007) as eligible 
for listing on the Hawai‘i Register per HAR §13-198-8 under Criterion D (historic property has 
yielded or may be likely to yield information important in prehistory or history.  

Based on the results of the current LRFI field inspection and the description and Hawai‘i 
Register eligibility evaluation by Hammermeister and McDermott (2007), SIHP # 50-80-08-6699 
is assessed as significant pursuant to HAR §13-284-6 under Criterion d (Have yielded, or is likely 
to yield, information important for research on prehistory or history) and retains sufficient integrity 
of location, design, materials, setting and workmanship. The historic property significance 
assessment is based on the potential for the historic property to provide information about pre-
Contact or early post-Contact activities in the area.  
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Section 6    Summary and Recommendations 

The current field inspection focused on locating three historic properties (SIHP #s 50-80-08-
6681, -6699, and -6920) identified during previous studies within the project area in order to assess 
their current conditions. SIHP #s -6681, World War II-era military bunker, and -6699, traditional 
Hawaiian rock shelter, were documented during a 2006 AIS by O’Leary and McDermott. SIHP # 
-6920, rock mound interpreted as a traditional Hawaiian marker, was documented during an 
addendum AIS by Hammermeister and McDermott (2007).  

The three historic properties were found to be in much the same condition as documented during 
the 2006 and 2007 studies. SIHP # -6681, military bunker, was previously evaluated as eligible for 
listing on the State of Hawai‘i Register of Historic Places under Criteria A (property reflects major 
trends or events in the history of the state or nation) and D (historic property has yielded or may 
be likely to yield information important in prehistory or history) by O’Leary and McDermott 
(2006). SIHP #s -6699, rock shelter, and -6920, rock mound, were previously evaluated as eligible 
for listing on the State of Hawai‘i Register of Historic Places solely under Criterion D by O’Leary 
and McDermott (2006) and Hammermeister and McDermott (2007), respectively.  

Based on the results of the current LRFI field inspection and the description and Hawai‘i 
Register eligibility evaluation by O’Leary and McDermott (2006), SIHP # 50-80-08-6681 is 
assessed as significant pursuant to HAR §13-284-6 under Criterion a and d, and SIHP # 50-80-08-
6699 and -6920 are assessed as significant pursuant to HAR §13-284-6 only under Criterion d.  

Both AIS studies recommended the project-specific effect determination for the archaeological 
historic properties to be “no historic properties affected”. Hammermeister and McDermott (2007) 
recommended no further historic preservation work for SIHP #s -6681 and -6920.  

However, due to the proximity of SIHP # -6699 to the project area, it was recommended that 
interim protection measures be installed to ensure no construction activities adversely affect the 
historic property. CSH prepared a preservation plan (Tulchin and Hammatt 2007) to protect the 
historic property from construction activity. The preservation plan recommended demarcation of 
an 8-m (26-ft) buffer zone surrounding the historic property for protection from construction 
activity. The suggested buffer zone would be established using a 35-m (115-ft) long steel post and 
wire or chain link fence. Additionally, natural vegetation will not be cleared from the historic 
property, further obscuring the rock shelter’s location as an additional means of protection.  

As there has been little to no change to the project area, and the current study has determined 
that the O’Leary and McDermott (2006) and Hammermeister and McDermott (2007) AIS’s for the 
project are sufficient for the purposes of historic property identification. The current report also 
concurs with the O’Leary and McDermott (2006) and Hammermeister and McDermott (2007) 
AIS’s previous assessments and recommendations for all historic properties identified within the 
project area. 
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Management Summaqy

Reference Preservation Plan for SIHP No. 50-80-08-6699, Located in the 179-

acre Project Area for the Proposed Nanakuli B Composting and Solid
Waste Facility, Lualualei Ahupua'a, Wai'anae District,Island of
O'ahu. Hawai'i. TMK: tll 8-7-09: por. I (Tulchin & Hammatt 2047)

Date April2007
Proiect Number (s) Cultural Surveys Hawai'i (CSH) Job Code: LUALU 4

Investigation Permit
Number

Any fieldwork for this investigation will likely be carried out under

archaeological permit number A7-19, issued by the Hawai'i State

Historic Preservation Division/Department of Land and Natural
Resources (SFIPD/DLNR), per Hawai'i Administrative Rules (HAR)
Chapter 13-282.

Proiect Location The project area is located along the southwestern slopes of Pu'u
Heleakala, Lualualei Ahupua'a, Wai'anae District, Island of Ooahu,

Hawai'i, TMK 8-7-A9 por: 1. The project area is depicted on a portion
of the 1998 Schofield Barracks USGS 7.5-minute topographic
ouadransle.

Land Jurisdiction Leeward Land LLC owns the property and is the project proponent.

URS Corporation is the consulting firm assisting Leeward Land LLC
with its oroposed proiect.

Agencies State Historic Preservation Division / Department of Land and Natural
Resources (SHPD/DLNR)

Project Description The Ndndkuli B Composting and Solid Waste Facility will be a

flexible in-vessel municipal solid waste composting facility (using the

"GORETM Cover System") near Ndnakuli that will meet and/or exceed

Federal (40 CFR 258) and State (Chapter 11) regulations. The

GORETM Cover System will allow for the effective composting of
organic materials, while continuously controlling odors, leachate

generation, litter, and vectors (e.g., rodents, birds, insects, etc.). It is
proposed that approximately 530 tons per day of incoming non-
recyclable wastes will be composted at the proposed facility, thereby
minimizing the amount of waste that will ultimately need to be directly
disposed of in the proposed landfill. The proposed Nanakuli B
Composting and Solid Waste Facility will accept municipal solid
waste (MSW) composed of non-hazardous solid waste generated on

the island of Oahu. The proposed facility will also receive certain other

wastes managed under special permit requirements, by implementing
specific operating procedures, including wastewater treatment sludge,
non-friable asbestos material, and treated medical wastes. The
proposed landfill will receive non-recyclable MSW collected by
Honolulu Disposal Service Inc. and Honolulu Recovery Systems. The
primary service area for these two companies is the island of Oahu,

which had a population of approximately 880,000 in 2000. These

Preservation Plan for SIHP No. 50-80-08-6699
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companies primarily service commercial and industrial customers with
a limited amount of residential customers. The City and County of
Honolulu provides MSW collection service to the vast majority of
residential customers on Oahu and operates its own facilities to handle
and dispose of residential MSW.

The total site capacity of the landfill will be approximately 11.0

million cubic yards, sufficient for disposal of approximately 7.7

million tons of solid waste. Based on current disposal rates, the
proposed landfill is anticipating a disposal rate of up to 1,500 tons per

day of MSW. The proposed landfill will ensure the availability of
disposal capacity for non-hazardous MSW generated for a minimum of
15 years and possibly up to 20 years, depending on the volume
collected by Honolulu Disposal Service and recycled by Honolulu
Recovery Systems.

The proposed landfill facility will consist of: a landfill entrance and

scalehouse, a MSW receiving and processing building, a composting
area with GORETM Cover System windrows, and a series of Subtitle D
(40 CFR 258) lined landfill cells. The proposed project will also

include roadway improvements and access controls, a stormwater
management system, a landfill liner and leachate management system,

a groundwater monitoring program, a landfill gas monitoring program,

an emergency plan, and a series of operational control measures to
minimize visual impacts, as well as odor, dust, noise, litter, and

vectors. The proposed project will also provide for the ultimate closure
of the facility, which includes 30 years of post-closure monitoring per

Federal and State requirements. All of these aspects of the project are

further described in the sections below. controls, a stormwater
management system, a landfill liner and leachate management system,

a groundwater monitoring program, a landfill gas monitoring program,

an emergency plan, and a series of operational control measures to
minimize visual impacts, as well as odor, dust, noise, litter, and
vectors. The proposed project will also provide for the ultimate closure
of the facility, which includes 30 years of post-closure monitoring per
Federal and State requirements.

Proiect Acrease 179-acres
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Historic
Preservation
Regulatory Context

tn ZOOO, CSH completed an archaeological inventory survey of the

Z}A-aqe project area for the Proposed Nandkuli B Site Materials

Recovery Facility and Landfill (O'Leary & McDermott 2006)' Two

historic properties were identified: SIHP No. 50-80-08-6699 (pre-

contact rockshelter) and sIHP No. 50-80-08-6681 (WWII concrete

bunker).

c SH' s proj ect-specifi c miti gation recommendation involved the

preservation of Snp No. -6699. Preservation would be in the form of
avoidance and protection (conservation). No funher work was

recommended for SIHP No. -6681. However, if in the future, the

projects design changes and avoidance of SIHP No. -6681 is not
possible, csH recommends that a data recovery pro$am be developed

and implemented. SIIPD accepted the archaeological inventory survey

and approved the project's mitigation measures [l-05-2007 letter from

Melanie Chinen (SHPD) to Owen O'Leary, M.A. (CSH); LOG NO:

2007.0053 DOC NO: 0701arnj06; see Appendix Al.

This document was prepared to support the proposed project's historic

preservation review under Hawai'i Revised Statutes (lRS) Chapter

6E-42 and Hawai'i Administrative Rules GIAR) Chapter 13-284'In
consultation with the Hawai'i State Historic Preservation Division
(SHPD), the preservation plan fulfills State requirements for such

olans ner HAR Chaoter 13-13-277.

Historic Properties
Addressed

Th" f"tt"*ing historic property is recommended to be preserved

through avoidance and protection (conservation) :

State Inventory of Historic Properties (SIHP) No. 50-80-08-6699; pre-

Contact rockshelter
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I
lntroduction

I
Section 1 Introduction

1.1 Project Background
At the request of URS Corporation, Cultural Surveys Hawai'i, Inc. (CSH) prepared this

preservation plan detailing preservation measures for State Inventory of Historic Properties
(SIHP) No. 50-80-08-6699, a pre-Contact rockshelter, located in the 179-aqe project area for the

Proposed NdnEkuli B Composting and Solid Waste Facility, Lualualei Ahupua'a, Waioanae

District, Island of Ooahu, Hawai'i (TMK: [1] 8-7-09: por. l). The project area is located along

the southwestern slopes of Pu'u Heleakald (Figure 1, Figure 2, & Figure 3).

Prior to this preservation plan, the proposed Nandkuli B Composting and Solid Waste Facility
consisted of a 200-acre project area. However, the development plan has been revised and 2l-
acres have been removed from the original project area (see Figure 1).

The Ndndkuli B Composting and Solid Waste Facility will be a flexible in-vessel municipal
solid waste composting facility (using the "GORETM Cover System") near Ndndkuli that will
meet and/or exceed Federal (40 CFR 258) and State (Chapter l l) regulations. The GORETM

Cover System will allow for the effective composting of organic materials, while continuously
controlling odors, leachate generation, litter, and vectors (e.g., rodents, birds, insects, etc.). It is
proposed that approximately 530 tons per day of incoming non-recyclable wastes will be

composted at the proposed facility, thereby minimizing the amount of waste that will ultimately
need to be directly disposed of in the proposed landfill. The proposed Nandkuli B Composting
and Solid Waste Facility will accept municipal solid waste (MSW) composed of non-hazardous
solid waste generated on the island of Oahu. The proposed facility will also receive certain other
wastes managed under special permit requirements, by implementing specific operating
procedures, including wastewater treatment sludge, non-friable asbestos material, and treated
medical wastes. The proposed landfill will receive non-recyclable MSW collected by Honolulu
Disposal Service Inc. and Honolulu Recovery Systems. The primary service area for these two
companies is the island of Oahu, which had a population of approximately 880,000 in 2000.
These companies primarily service commercial and industrial customers with a limited amount
of residential customers. The City and County of Honolulu provides MSW collection service to
the vast majority of residential customers on Oahu and operates its own facilities to handle and

dispose of residential MSW.

The total site capacity of the landfill will be approximately 11.0 million cubic yards, sufficient
for disposal of approximately 7.7 million tons of solid waste. Based on current disposal rates,

the proposed landfill is anticipating a disposal rate of up to 1,500 tons per day of MSW. The
proposed landfill will ensure the availability of disposal capacity for non-hazardous MSW
generated for a minimum of 15 years and possibly up to 20 years, depending on the volume
collected by Honolulu Disposal Service and recycled by Honolulu Recovery Systems.

The proposed landfill facility will consist of: a landfill entrance and scalehouse, a MSW
receiving and processing building, a composting area with GORETM Cover System windrows,
and a series of Subtitle D (40 CFR 25S) lined landfill cells. The proposed project will also

include roadway improvements and access controls, a stormwater management system, a landfill
liner and leachate management system, a groundwater monitoring program, a landfill gas
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Figure 1. 1998 USGS 7.5 minute topographic map, Schofield Barracks Quadrangle, showing the

location of the project area and SIHP No. 50-80-08-6699
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Figure 2.Tax Map Key (1) 8-7-09 showing project area location
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Figure 3. Aerial photograph, showing the location of the project area and SIFIP No. 50-80-08-

6699 (source: USGS Orthoimagery 2005)
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monitoring program, an emergency plan, and a series of operational control measures to

minimize visual impacts, as well as odor, dust, noise, litter, and vectors. The proposed project

will also provide for the ultimate closure of the ftcility, which includes 30 years of post-closure

monitoring per Federal and State requirements.

In 2006, CSH completed an archaeological inventory survey of the 179-aue project area for
the Proposed Nan6kuli B Composting and Solid Waste Facility (O'Leary & McDermott 2006).

Two historic properties were identified: SIHP No. 50-80-08-6699 (pre-Contact rockshelter) and

SIHP No. 50-80-08-6681 (WWII concrete bunker).

CSH's project-specific mitigation recommendation involved the preservation of SIHP No. -
6699. Preservation would be in the form of avoidance and protection (conservation). No further

work was recommended for SIHP No. -6681. However, if in the future, the projects' design

changes and avoidance of SIHP No. -6681 is not possible, CSH recommends that a data recovery

program be developed and implemented. SHPD accepted the archaeological inventory survey

and approved the project's mitigation measures 11-05-2A07 letter from Melanie Chinen (SHPD)

to Owen O'Leary, M.A. (CSH); LOGNO: 2007.0053 DOC NO: 0701amj06; see Appendix Al.

This document was prepared to support the proposed project's historic preservation review

under Hawai'i Revised Statutes (HRS) Chapter 6E-42 and Hawai'i Administrative Rules GIAR)
Chapter 13-284.In consultation with the Hawai'i State Historic Preservation Division (SHPD),

the preservation plan fulfills State requirements for such plans per HAR Chaptet 13-13-277.

CSH will likely complete any fieldwork component of the preservation plan under SHPD permit

No. 07-19, per FIAR Chapter 13-13-282.

1.2 Scope of Work
The scope of work for this preservation plan is based on Draft Hawai'i Administrative Rules,

Title 13, Sub-Title 13, Chapter 277 "Rules Governing Requirements for Archaeological Site

Preservation and Development." A suitable preservation plan must be approved by the State

Historic Preservation Division/Department of Land and Natural Resources (SHPD/DLNR) prior

to any development within the project area. The preservation plan will:

I
I
I
I
I
I
I
I
I
t
I
I
t
I
I
T

I

1.

2.

a
J.

4.

Identify for each significant historic property whether preservation will take the form of
avoidance and protection (conservation) or exhibition (interpretation);

Specify the buffer zones around each significant historic property;

Speciff short-term protection measures for each significant historic property that will be

within or near a construction area;

Speciff the long-term preservation measures to be undertaken at each significant historic
property. This may be done with drawings or text, or both (Hawai'i Administrative Rules

Title 13, Sub-Title 1,3, Chapter 277).

Preservation Plan for SIHP No. 50-80-08-6699

TMK: [1] 8-7-09: por. 1 I
I



I
Hawai'i Job Code: LUALU 4

I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
t
I
I

1.3 Environmental Setting

1.3.1 Natural Environment

Lualualei is the largest leeward valley on o'ahu. comprised of approximately 14,000 acres,

Lualualei extends from the Wai'anae Range to the ocean. To the south is the ahupua'a of
N6n6kuli and to the north is the ahupro'o oiWui'anae. Its southern border includes a portion of
pu.u Heleakald, and its northern boundary includes a portion of Pu'u Pahe'ehe'e' Lualualei

Valley, like the other valleys in the Wai'anae District is characterlzedby its dry, leeward climate'

The prevailing winds in the area are the northeast trades that blow over the Ko'olau mountains'

then continue over the Wai'anae range and head out over the southwest portion of the island

(Juvik and Juvik 1998: 55). This wind pattern is responsible for the relatively low rainfall

uu"rug., on the leeward side of the island. The winds cause the rain to hit thef(o'olau Range,

first releasing most of their moisture there, and then continuing on over the Wai'anae Range,

releasing whit moisture may be left (Abbott et al. 1983:224).Based on d{a from the Rainfall

Atlas oF Hawai'i, the mean annual rainfall around the project area is less than 20 inches

(Giambelluca et al. 1986: 138). The majority of precipitation occurs duringthe rainy season'

bctober.April, and less precipitation o"",rtt May-September. Temperaturgl3 th" are-a range

from 43-88u Fahrenheit in January to 58-954 Fahrenheit in July (Armstrong 1973: 58).

Accoding to Juvik and Juvic (1998: 90) perennial streams are not found in leeward O'ahu'

Examination of the Schofield Barracks un-d Wui'uttae USGS Quadrangle maps showt th{
Ulehawa Stream is the closest intermittent stream to northwest of the project area and Nandkuli

Stream is the closest intermittent stream to the southeast.

Vegetation along this arid coast is sparse. With 20 inches or less of rain annually, only the

hardieit plants adaited to the coastal environments can thrive in these zones. The vegetation is

typical oi Ory ,.uriro.. environments in Hawai'i and is dominated by alien species. Indigenous

species include hau (Hibiscus tiliaceous), laa (Cordia subcordata), kamani (Calophyllum

iiophyllum), naupaka or naupaka kahqkai (Scaevala sericea), pa'u o Hi'iaka (Jacquemontia

ouitilotio iandrricensis), the native beach morning glory or pohuehue (Ipomea pes-caprae) and

the coconut niu (Cocos nucifera). Introduced rp."itt found bordering Farrington Highway

include sea grape (Coccolobi uvifera), kiawe trees (Prosopis pallida),M?d?glt"ar olive trees

(Noronhia emaigtnata), and koa iaole (Leucaena leucocephala) (Foote et al' 1972:93)'

The project area lies along the lower slopes of the western slopes of Puou Heleakald' The

southern end and southwest **", of the project are comprised of upraised limestone' This is

overlain by erosional sediements from the foothills of Pu'u Heleakal6. The majority of the

sediments are Lualualei extremely stony clay 3 to 35 percent slopes (LPE). The southwestern

cofner of the project area is Mamala-stony silty clay loam, 0-12 percent slope with some

Lualualei clay-2 to 6 percent slopes (LuB) in the very north corner of the project area long

Lualualei Naval Road.

1.3.2 Buitt Environment

The project area is bounded to the north, northeast, and southeast by the ridges of Pu'u

Heleakald. The southwest end of the project area is bordered by Lualualei Homesteads where

there are presently small apartment buildings within approximately 50 meters of the edge of the

Preservation Plan for SIHP No. 50-8048-6699
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project area boundary. Lualualei Naval Road makes up the entire west side of project area.
Across Lualualei Naval Road is a landfill managed by PVT Land Company Ltd. that accepts
construction debris, asbestos, and soil for bioremediation. On the west side of Lualualei Naval
Road on the north end of the project there is a cement plant.

There has been substantial ground disturbance within the project some time in the past. Larger
portions of the project area shows signs of bulldozer activities. Within the project area pushed up
mounds of dirt and raised berms and banks were observed by the field personnel. Several of
these appear to have been cut into the hill in order to channel water run off. It is not possible to
tell when the bulldozing took place, but almost all of the moved earth has extensive grass
growth. Numerous basalt boulders throughout the property have bulldozer scars on them,
indicating that their current location is due to modern activities. The project area also has a
developed dirt road, which is currently in use that runs from an access gate at the very southwest
corner of the property to the two large water tanks along the hill slope. The road is a graded mix
of the sediment extending down from the hillside and broken up limestone. There are also
several older roads that are overgrown with vegetation, but still visible in various places on the
property. This extensive previous modification is likely the reason that no prehistoric or historic
cultural remains were found over most of the property.

At several locations within the project area boulders that had been broken by bulldozers were
observed to be of relatively fine-grained high quality basalt that could have served as raw
material for stone tools. A large dike that crosscuts the regular stratigraphy of Pu'u Hekeakala is
the possible source of these rocks. In a handful of locations within the project area basalt flakes
were observed. Unfortunately, it is difficult to determine if these fine-grained basalt flakes are
prehistoric lithic reduction debitage or incidentally-fractured stone related to modern bulldozer
modifications.

Overall, the extensive evidence of bulldozer activity suggests that any sites that may have
been located in the flatter sections of the project area have long since been destroyed. These
observations corespond with the fact that the only two historic properties were found along the
steeper edge ofthe project area.

The only other non-natural objects on the landscape are a few scattered rusty barrels, two
stripped and rusted out cars and numerous abandoned rusting appliances that have been dumped
into the tall kna haole alonglualualei Naval Road in the southern end of the project area.

1.4 Introduction to the Preservation PIan
This Long-Term Preservation Plan addresses concems related to a single historic property

described and recommended for preservation within an Archaeological Inventory Survey of 200
Acres for the Proposed Ndndkuli B Composting and Solid Waste Facility, Lualualei Ahupua'a,
Wai'anae District, Island of O'ahu, Hawai'i. (O'Leary & McDermott 2006), which has been
reviewed and accepted by the State Historic Preservation Division (SHPD). This plan addresses
one (1) historic property, SIHP No. 50-80-08-6699, to be preserved through avoidance and
protection (located in Figure I & Figure 3 and summarized in Table 1).
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As substantial development is to occur within the parcel, this preservation plan first outlines

interim protection measures for the historic property during construction activities associated

with the development of the parcel.

The present plan also outlines long-term preservation measures for the historic property.

These measures rnay be amended or supplemented - following approval by the State Historic

Preservation Division - based on inadvertent findings during construction activities within the

parcel and/or design revisions for the 179-aue parcel.

Table 1. Historic Properties Recommended for Historic Preservation

*SIHP No. Prefix: 50-80-08

rockshelter Preservation

5 m wide by
3m deep,
with an

average
height of 87

cm

I
I

Preservation Plan for SIHP No. 50-80-08-6699

TMK: [1] 8-7-09: por. 1



Cultural Sr.rvevs Hawai'i Job Code: LUALU 4 Methods

I
I
I
I
I
I
I
T

I
I
I
I
t
t
I
I
t
I
I

Secfion 2 Descriptions of Historic Properties to be Preserved

State Inventory of Historic Properties (SIHP) No. 50-80-08-6699 is a small pdhoehoe basalt

rock shelter with two subsurface features: a charcoal concentration (Feature #1) and a scoop

hearth (Feature #2) (Figure 4, Figure 5, & Figure 6). SIHP No. -6699 is located on the slopes of
the southwestridge of Pu'uHeleakalS. The site is approximately 35 meters upslope of two large

water tanks. The site's location IUTM coordinates : 589088mE; 2365754mN (NAD 83 Zone 4
North)l is shown in Figure I & Figure 3.

The rock shelter's floor surface consists of loose silty clay with numerous subangular basalt
pebbles, cobbles, and boulders. Two basalt flakes were discovered on the surface indicating the
potential for subsurface cultural deposits. Two contiguous test units (Test Unit I & Test Unit 2)
were excavated within the soil floor of the rockshelter to determine the presence or absence of
subsurface cultural deposits (see Figure 4).

Excavation resulted in the recovery of lithic materials, transported marine shell and coral, and

numerous rat remains. Two subsurface features were observed during the excavation of Test Unit
(TU) 1: a small charcoal concentration (Feature #1) and a small scoop hearth (Feature #2) (see

Figure 4). Charcoal collected from the Feature #2 was submitted for radiocarbon analysis

resulting in a date of 270 + 50 BP. After calibration using OxCal, and taking into account that no

historic materials were found within the excavations, the radiocarbon results indicate that the

lower layer of deposition in SIHP No. -6699 dates to the late prehistoric period prior to European

contact.

In summary, SIHP No. 50-80-08-6699 served as a temporary habitation site where native
Hawaiians likely took refuge from the mid-day heat or sought shelter while traveling or
procuring resources. It is possible that the rockshelter was used by the inhabitants of the mauka
portions of Lualualei when they journeyed to the coast for fishing or shellfish gathering.

Preservation Plan for SIIIP No. 50-80-08-6699

TMK: [] 8-7-09: por. I

2.1 SII{P No. 50-80-08-6699

FORMAL TYPE: Rockshelter

FUNCTION: Temporary Habitation

# OF FEATURES: 2

AGE: Pre-Contact

DIMENSION: 5 m wide by 3m deep, with an average height of 87 cm

LOCATION: Southern portion of project area. UTM coordinates :
589088mE: 23657 54mN fNAD 83 Zone 4 North)

TAX MAP KEY: TMK: [] 8-7-09:001

LAI\D JURISDICTION: Private, Leeward Land LLC
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Figure 4. Plan view map of SIF{P No. 50-80-08-6699, showing location of Test Units (TU) 1 & 2
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Figure 5. Cross section map of SIHP No. 50-80-08-6699
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Figure 6. Photograph of SIHP No. 50-80-08-6699, view to east
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Section 3 Proposed Preserration Measures

3.1 Layout of SIHP #50-80-08-6699 in Relation to the Surrounding
Natural and Built Environment

The geographic situation of SIHP #50-80-08-6699 rock shelter is an important consideration

when determining the best preservation measures (conservation--avoidance and protection) for
the site. As shown on Figure 1, above, SIHP #50-80-08-6699, is located along the upslope

margin of the project area. As depicted on Figure 7, below, the rock shelter is located adjacent

and up slope flom two large water tanks and a modem unimproved roadway, which provides

occasional access to the up-slope portions of the project area to provide for fire management

activities (e.g., mowing and watering activities). As shown on Figure 8 and Figure 9, below, the

rock shelter location is largely indiscemible from other similar exposures of rock outcrop along

the same slope. Because of the tall grass and other similar rock outcrops in the vicinity, the rock
shelter location does not stand out. In fact, even someone looking for the rock shelter needs to be

within a few meters of that particular rock outcrop before the rock shelter becomes visible.

As depicted on Figure 8 and Figure 9, below, the rock shelter is located 8 meters (26 feet) up

a steep 45-d"gr"" slope from the access road. The rock shelter is 4-5 meters (12 to 15 feet)

higher in elevation than the access road. This steep slope between the access road and the rock
shelter effectively distances the rock shelter from the access road, much more so than 8 meters

(26 feet) along a level surface.

The rock shelter is situated adjacent to the water tanks and the unimproved access road, which
are modem features that will remain in place with the proposed project and will not be subject to
grading or other major disturbance. Proposed project elements, including the landfill and the

paved access road, will be located down slope of the watertanks, approximately 150 feet from
the rock shelter, at the closest point. Therefore, the rock shelter will be essentially blocked from
the large-scale land disturbance that will be a part of the proposed project.

It is typical in archaeological preservation plans to fence offarchaeological preserve areas to

ensure an appropriate buffer is maintained around the site or sites to be protected. For SIHP #50-

80-08-6699, based on its geographic situation, fencing only around the specific site will likely
serve as more of a detriment that a protective measure. Because of the steep slope from the

unimproved access road to the rock shelter, a natural physical barrier already sets apart the

access road from the rock shelter. Erecting a buffer fence around the site would not provide a

more effective physical barrier than the steep slope itself, but would likely draw attention to the

rock shelter location. This attention would only be due to the buffer fence itself because the rock
shelter is indistinguishable from other similar rock outcrops in the vicinity, as indicated above.

Rather than placing a buffer fence around the rock shelter, instead it is proposed that a partial
buffer fence should be erected along a portion of the up slope margins of the unimproved access

road. This fencing would appear associated with the roadway itself, so as not to draw attention to

the adjacent rock shelter, but would also serve to inhibit pedestrian access from the access road

to the slope in the immediate vicinity of the rock shelter.
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Figure 7 . Aerial photograph showing location of SIHP #50-80-08-6699, existing water tanks and

unimproved road, and proposed fencing (source: USGS Orthoimagery 2005)
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Figure 8. Photograph showing SII{P #50-80-03-6699 obscured by numerous rock outuops along

the slope
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Figure 9. Photograph showing steep and rocky terrain sunounding SIHP #50-80-08-6699
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An 8 meter (26 foot) interim and permanent buffer area around the entire rock shelter would
be established and placed on all construction drawings. However, as indicated above, the fencing

would be installed only along the upper margin of the access road to keep pedestrians outside the

buffer area, while at the same time not drawing unneeded attention to the rock shelter. The

existing 45-degree slope between the access road and the rock shelter will serve as an effective

deterrent to vehicular encroachment within the buffer area.

3.2 Interim Protection Measures
Interim protection measures will include placing an 8 m (26 ft) buffer around the site and

plotting the site and the buffer area boundaries on all construction/grading plans. Additionally, a

fence consisting of steel posts supporting four-foot high orange mesh, plastic event fencing will
be erected and maintained along the margin of the unimproved roadway, I m (26 ft) down-slope

from the rock shelter. This fencing will run along the up-slope margin of the unimproved road

for a length of approximately 35 m (115 ft) (Figure 7). This will ensure that the occasional use of
the unimproved road for continued fire management activities will not impact the site. It will also

serve as a deterrentto pedestrians.

This approach towards preservation constitutes the best protection for the site and has been

developed for the following three reasons:

1. The immediate area will not be impacted by grading or other construction related

disturbance due to the need to protect the existing water tanks, located approximately 20

m (66 ft) down-slope of the site, and the unimproved road, located 8 m (26 ft) down-

slope from the site. Additionally, proposed project elements, including the landfill and

the paved access road to the facility, will be located down slope of the water tanks,

approximately 150 feet from the rock shelter, at the closest point. Therefore, the rock

shelter will be essentially blocked from the large-scale land disturbance that will be apatt

of the proposed project.

2. It is believed that if fencing were erected around the specific site itself, it would attract

unwanted attention to an otherwise obscure rock shelter that currently blends into the

numerous rock outcrops that cover the slope (Figure 8).

3. The steep and rocky terrain on which the site is located would further deter pedestrian

inspection of the area and would prevent vehicle access (Figure 9).

The prime contractor will be notified of the site's location, its designation for preservation,

and the importance of avoiding work within the buffer area, to ensure the site is not disturbed.

However, if construction plans change and construction activities are planned within the 8 meter

(26 ft) buffer area around the site, SHPD must be notified immediately and this plan must be

revised.

Preservation Plan for SIHP No. 50-80-08-6699
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3.3 Long-Term Preservation Plan Provisions
The scope of work for development of a long-term preservation plan is detailed in Hawaii

Administrative Rules, Title 13, Sub-Title 13, chapter 277, "Fiules Governing Requirements for
Archaeological Site Preservation and Development".

In compliance with Hawaii Administrative Rules, the following preservation procedures will
be implemented:

3.3.1 Long Term Buffer Zones

The long-term buffer zones would be 8 m (26 tf) from the perimeter of the site designated for
preservation. Construction activity within this buffer zone would be prohibited.

3.3.2 Demarcation of Buffer Zone

The buffer zone would be demarcated on all construction/grading plans. Rather than physically
marking the buffer perimeter on the ground with fencing, and drawing unwanted attention to the

rock shelter, a pennanent steel post and wire (such as used along highway right of ways) buffer
fence (or a chain link fence) will be constructed along the along the up-slope margin of the

unimproved road, 8 m (26 ft) down-slope from the rock shelter, for a length of approximately 35

m (1 15 ft) (see Figure 8).

The presence of the archaeological preserve area, with its 8 meter (26 foot) radius buffers
will be marked on site plans, be recorded with the Bureau of Conveyances, and will accompany

deed documents in perpetuity.

3.3.3 Vegetation Clearing Methods

Vegetation clearing is not anticipated in or around the archaeological preserve area. In fact,
natural vegetation will be allowed to thrive as a means of obscuring the rock shelter's location
and further protecting the site.

3.3.4 Stabilization

No stabilization is anticipated at the site designated for preservation.

3.3.5 Landscaping Plan

There is no landscaping plan anticipated for the archaeological preserve area.

3.3.6 Pathways, Lighting, Other llard-scape Structures within the Preserve Areas

There is no plan for specific hard-scape construction, pathways, or lighting in the vicinity of
the site designated for preservation.

3.3.7 Access to the Site

Public access to the archaeological preserve will be prohibited unless authorized by the

landowner and SF{PD.

PreservationPlan for SIHP No. 50-80-08-6699
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3.3.8 Handling of Litter

As appropriate, the land owner will periodically remove litter from the preserve area.

3.3.9 Approaches to Interpret and Inform the Public

No signage or regular public access is planned at this time.

3.3.10 Future Archaeological Research

Future archaeological research within the preserve sites will be allowed only with the written

approval of a research plan by the SHPD and in coordination with the landowner-

3.3.11 Penalty

Non-compliance with the provisions and procedures of this plan once accepted by the SHPD

shall result in a directive not to proceed withionstruction near the site, and may result in a denial

or revocation of SHPD's written concurrence or agreement, and shall also be penalized as

provided in section 6E-11, HRS and applicable laws.

I
I
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MANAGEMENT SUMMARY

Reference cres for the Proposed Ndn6kuli B Site

Materials R..ou"ry faciiity andlandfill, Lualualei Ahupua'a, Wai'anae District,

Island of O'ahu, Hawai'i. (O'LearY

Date December 2006

Proiect Number Cutturat Surveys Hawai'i Inc. (CSH) Job Code: LUAL 6

Permit Number rformed under archaeological fieldwork

permit numbers 0404 and 0508, issued by the Hawai'i Department of Land and

Natural Resources / State Historic heservation Division (DLNR / SHPD)

Asencies SHPD

Location 8-7-09 por: 1, i998 Schofield Banacks USGS

7.5-minute tonosraohic quadrangle

Land
Jurisdiction

Leeward tand LfC owrs ttte prop"rty and is the project proponent. URS

Corporation is the consulting firm uttisting Leeward Land LLC with its proposed

nroiect.

Project / Survey
Acreage and
Area of Potential
Effect (APE)

@res and the systematic ground survey associated

with this investigation covered the entire 200.109-acre project area- For the

purposes of thisieport, the area of potential effect (APE) is defined as a slightly

irnutt.t portion of ihe ZOo.tOg-acreproject area, measuring approximately 185

acres. This APE has a slightly smaller foot-print than the Project area, resulting in

a nalrow band around the project area's perimeter that is within the project area,

and hence the survey area,but outside the project's APE. This narrow band,

based on information from the client, will not be affected by the proposed

nroiect.

Project
Description

d to accept the wastes currently collected by

the tton-olulu Disposal Service, Inc. (HDSI), on Oahu. HDSI intends to process

so-called "Dirfy Materials Recovery Facility" (MRF) at this new facility' It is

anticipated that HDSI's MRF will remove up to 50% of the waste stream as

recyciables. The remaining, non-recyclable wastes will be delivered to the

Nanat<uti Facility for processing and disposal. Leeward Land LLC intends to

process a signifitant portion of the wastes delivered to the Nanakuli B Facility,

with a partiCle size reduction and a proprietary volume reduction process.

Leeward Land LLC anticipates appioximate daily waste disposal rates of 250 tpd

to 500 tpd. Leeward Land LLC [as indicated that it is possible that it may receive

additio;al significant quantities of solid waste from additional waste sources

after the tandntt opens fot business. For this reason, the proposed waste

processing facility (wPF) and landfill will be designed to be capable of accepting

an additional 1,000 tons of wastes requiring daily disposal. Based on current

estimates, the Nanakuli B Facility should provide Leeward Land LLC with at

least 20 years of waste disposal capacity.

Ilistoric
Preservation
Regulatory
Context

@entory sgrvey was undertaken to fulfill Hawai'i

Administrative Rules (HAR) Title 13 (Department of Land and Natural

Resources), Subtitle 13 (State Historic Preservation Division), Chaptet 276

(Rules Governing Standards for Archaeological lnventory Surveys and Reports).

This inventory survey report will support the project's historic preservation

review under HAR Chapter 13-284 (Rules Governing Procedures for Historic

Preservation Review to Comment on Section 6E-42,HRS [Hawai'i Revised

Statutesl. Proiects)



I
Field Effort Owen L O'Leary, MA, Jesse Yorck, BA, Todd Tulchin, BA, Dominique Cordy,

BA, John Tulchin, BA, Guadalupe Ocho4 BA, and David Shideler, MA, acting
under the overall supervision of Hallett H. Hammatt, Ph.D (principal
investigator), completed the investigation fieldwork between September 20 and
October 7, 2004, and on November | 6, 2005, requiring a total of ten person days.

Number of
Historic
Propertiesl
Identified

Two (see also Appendix C)

Historic
Properties
Recommended
Eligible to the
Hawai'i Register
of Historic Places
(Hawai'i
Reeister)2

o State Inventory of Historic Properties (SIHP) 50-80-08-6699, small
prehistoric basalt rock shelter, criterion "D".

o SIHP 50-80-08-6681. World War II concrete bunker, criteria "A" atld "D"
(See also Appendix C)

llistoric
Properties
Recommended
Ineligible for the
Ilawaii Resister

None

Effect
Recommendation

Based upon the project description, the project area maps provided by the client,
and consultation with the client, the proposed project will not affect the
significant historic properties located within the project are4 but outside the
project APE. Accordingly, CSH recommends a project specific effect
recommendation of 'ono historic orooerties affected".

Mitigation
Recommendation

Based upon the information provided by the client at the time of the preparation
of this report, the historic properties within the project area are outside the
project APE and will be avoided by all construction activities. However, because

historic property 50-80-08-6699 is extremely close to the proposed APE, and
past experience on a number of projects has shown that sites in this situation
have been impacted, we recommend that the site be preserved.
If the project design changes in the future and avoidance of historic property 50-
80-08-6681 is not possible, CSH recommends data recovery program be
developed and implemented. For historic properly 50-80-08-6681, World War II
concrete bunker, appropriate architectural recordation would include more formal
recording of the buildings construction and architectural traits, for example
through Historic American Engineering Record (HAER)-type recordation.
Following the approval of these recommendations by SHPD, a preservation plan
addressing historic property 50-80-08-6699 will be prepared and submitted for
review and aonroval.

lUnderHawai'i 
State historic preservation review legislation, "historic properties" are defined as "any building,

structure, object, district, area, or site, including heiau and underwater site, which is over fiffy years old" [Hawai'i
Administrative Rules (IIAR) 13-13-275-2 and284-21. Under state law, a project's effect and potential mitigation
measures are evaluated based on the project's potential impact to "significanf' historic properties (those historic
properties determined eligible, based on established significance criteri4 for the }Iawai'i Register of Historic
Places-see footnote 2).
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'To be considered eligible for listing on the Hawai'i State Register of Historic Places, a historic property must

possess integrity of location, design, setting, materials, workmanship, feeling, and association, and meet one or more
-of 

tn" foUo*ing broad culturaVhistoric sigiiificance criteria: "A" reflects major trends or events in the history of the

state or nation; "B" is associated with the lives of persons significant in our past; "C" is an excellent example of a

site type/work of a master; "D" has yielded or maybe likely to yield information important in prehistory or history;

and,;oi" has traditional cultural signihcance to an ethnic group, includes religious structures and/or burials.
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Introduction

L INTRODUCTION

A. Investigation Background

This document is an archaeological inventory survey prepared by Cultural Surveys Hawaii

Inc. (CSH) for the proposed Ndndkuli B Site Materials Recovery Facility and Landfill within
200.109 acres of undeveloped land in Lualualei, Wai'anae, O'ahu. This archaeological inventory

survey was conducted to identify, record, and assess the significance of all historic properties

with the boundaries of the project area. This investigation was completed at the request of URS

Corporation, who ."present* Leeward Land LLC, the landowner and project developer. This

archaeological inventory survey investigation was carried out to fulfill the requirements set forth

in the Hawai'i Administrative Rules (HAR) Title 13 (Department of Land and Natural

Resources), Subtitle 13 (State Historic Preservation Division), Chapter 276 (Rules Governing

Standards for Archaeological Inventory Surveys and Reports). This inventory survey report will
support the proposed project's historic preservation review under HAR Chapter 13-284 (Rules

Governing Procedures for Historic Preservation Review to Comment on Section 6E-42' HRS

[Hawai' i Revised Statutes], Projects).

The project area is located along the southwestern slopes of Puou Heleakala, as depicted on

the 1998 Schofield Barracks USGS 7.5-minute topographic quadrangle (Figure l). The property

is located within Tax Map Key: 8-7-9: por. 1 (See Figure 2 and Figute 3). A portion of the

project area is shown in Figure 4, a photograph taken during the mid 1970s (Cameron 1977).

The project area is 200.109 acres and the systematic ground survey associated with this

investigation covered the entire 200.109-acre project area. For the purposes of this report, the

area of potential effect (APE) is defined as a slightly smaller portion of the 200.109-acre project

area, measuring approximately 185 acres. This APE has a slightly smaller foot-print than the

project area, resulting in a narrow band around the project area's perimeter that is within the

project area, and hence the survey area, but outside the project's APE. This narrow band (see

Figure 5 and Figure 6), based on information from the client, will not be affected by the

proposed project.

Fieldwork was completed between September 20 and October 7,2004 and on November 16,

2005, by Owen L O'Leary, MA, Jesse Yorck, BA, Todd Tulchin, BA, Dominique Cordy, BA,
John Tulchin, AS, Guadalupe Ochoa, BA, David Shideler, MA, and Hallett H. Hammatt, Ph.D.

(principal investigator), and required 10 total person-days to complete. Fieldwork for this

investigation was performed under archaeological fieldwork permit numbers 0404 and 0508,

issued by the Hawai'i Department of Land and Natural Resources / State Historic Preservation

Division (DLNR / SIIPD). Two historic properties were found, a prehistoric temporary

habitation in a rockshelter (State Inventory of Historic Places 50-80-08-6699) and a World War

II concrete bunker (SIHP 50-80-08-6681).

I
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Figure 1. 1998 USGS 7.5 minute topographic map, Wai'anae quadrangle, Ooahu, showing

project area location, SIHP 50-80-08-6699,and SIHP 50-80-08-6681
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Figure 3. Tax Map Key 8-7, plat map showing project location (red outlined area)
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Figure 4. Aerial photograph of Lualualei Valley showing a portion of the project area. Photo was

taken some time durine the mid to late 1970s (Cameron 1977)
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B. Project Description

The proposed facility is anticipated to accept the wastes currently collected by the Honolulu
Disposal Service, Inc. (HDSI), on Oahu. HDSI intends to process so-called "Dirfy Materials
Recovery Facility" (IVIRF) at this new facility.It is anticipated that HDSI's MRF will remove up

to 50% of the waste stream as recyclables. The remaining, non-recyclable wastes will be

delivered to the Nanakuli Facility for processing and disposal. Leeward Land LLC intends to
process a significant portion of the wastes delivered to the Nanakuli B Facility, with a particle

size reduction and a proprietary volume reduction process. Leeward Land LLC anticipates

approximate daily waste disposal rates of 250 tpd to 500 tpd.

Leeward Land LLC has indicated that it is possible that it may receive additional significant
quantities of solid waste from additional waste sources after the landfill opens for business. For
this reason, the proposed waste processing facility (WPF) and landfill will be designed to be

capable of accepting an additional 1,000 tons of wastes requiring daily disposal. Based on

current estimates, the Nanakuli B Facility should provide Leeward Land LLC with at least 20

years of waste disposal capacity.

Detailed drawings of the project site including grading, landscaping and building details are

not yet available, but a general layout of the "Excavation and Facilities Plan" and the "Waste Fill
and Facilities Plan" are included in Figure 5 and Figure 6, respectively. In general, the project

will consist of the following elements:

o A minimum 100 foot x 100 foot receiving building for Municipal Solid Waste

(MSW) grinding to prepare MSW for aerobic composting operation;

A lO-acre concrete composting pad will be designed to both deliver air to the MSW
for aerobic decomposition and to remove any liquids (leachate) generated by the

composting process;

The leachate will be treated as necessary prior to disposal in a regulatory acceptable

manner;

o I landfill excavation and fill plan, including areas for stockpiling of excavated

materials. Proposed maximum height of the frll is 250 feet (approximately 180 to 210

feet above local grades);

A one to two story waste processing and administrative office building of
approximately 20,000sqare feet, with associated car parking area;

Equipment parking and maintenance area;

Scale house and roads for on-site circulation;

Storm water drainase facilities.

C. Scope of Work
The following archaeological inventory survey scope of work satisfies the State and

County requirements as per Hawai'i Administrative Rules (HAR) Title 13 (Department

of Land and Natural Resources). Subtitle 13 (State Historic Preservation Division),
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Introduction

Chapter 276 (Rules Governing Standards for Archaeological Inventory Surveys and

Reports):

1. A complete ground survey of the entire project area for the purpose of site inventory.
All sites have been located, described, and mapped with evaluation of function,
interrelationships, and significance. Documentation includes photographs and scale

drawings of all sites, and each site has been assigned a state site numbers.

2. Research on historic and archaeological background, including search of historic maps,

written records, and Land Commission Award documents. This research focused on the

specific area with general background on the ahupua'a and district and emphasizes

settlement patterns.

3. Preparation of this survey report, which includes the following:

a. A topographic map of the survey area showing all recorded historic properties;

b. Descriptions of all historic properties, including selected photographs, scale

drawings, and discussions of age, function, and significance, per the requirements of
Hawaii Administrative Rules Title 13, Subtitle 13, Chapter 276 "Rules Goveming
Standards for Archaeological Inventory Surveys and Reports";

c. Historical and archaeological background sections summarizing prehistoric and
historic land of the project area and its vicinity;

d. A summary of site categories and site significance based upon the
of Historic Places (Hawai'i Register) significance criteria;

e. A project effect determination

f. Treatment recommendations to mitigate the project's adverse

significant historic properties (properties recommended eligible
Register) identified in the project area.

Hawai'i Resister

This scope of work also includes full coordination with the State Historic Preservation
Division (SFIPD), and County relating to archaeological matters. This coordination has taken
place with the consent of the owner and/or the owner's designated representatives.

D. Methods

1. Background Research

A variety of sources were consulted during the background research for this inventory survey
including texts on native Hawaiian oral history of the region, texts on the history of the area, old
maps and photographs, Waihona 'Aina, the SFIPD library, reports of previous archaeological
work in the ahupua'a, and texts on the natural history and geography of the area. The books,
archaeological reports, and older maps contained within this inventory survey repod were

contained within the library at CSH.

Sterling and Summers (1978), 'I'r 11959;, Kamakau (1991) were used to prepare the
Mythological and Tradition Accounts. In addition to 'f'T and Kamakau, McGrath et al. (1973)
Ellis (1974), Schmitt (1973), Chinen (1958), Cordy et al. (1998), and Bowser (1880) were

effect on any
to the Hawai'i
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utilized for the sections on the history of Lualualei. Land Commission Awards were checked on

Waihona'Aina.

Historical maps within the library of CSH were examined and 1943 USGS maps and 1918

military fire control maps have been included in this inventory survey report. Sterling and

Summers (197S) also provided historic maps that show archaeological sites recorded by
McAlister (1933). One historic photograph of the area was found in Cameron (T977).In addition
to McAllister (1933) numerous previous archaeological studies were checked (e.g. Banera 1975;
Bordner 1977; Chiogioji and Hammatt 1993; Cordy 1975; Hammatt and Shideler 1990;

Hammatt et al. t993; Haun 1991; Jimenez, 1994; Jones and Hammatt 2A04; Kennedy 1983;

Kolb e/ al. 1995; Mayberry and Rosendahl 1994; McDermott and Hammatt 2000; Ogden

Environmental and Energy Services Co. Inc. 1997, 1998; O'Hare et al. 2003; Souza and

Hammatt 2003; Tulchin et aL.2003).

To place the project area within environrnental context Armstrong (1973), Giambelluca et al.
(1986), Foote et al. (1972), Abbot et al. (L983), and Juvik and Juvik (1998) were used.

2. Field Work

CSH personnel covered 100 percent of the project area with systematic pedestrian transects

on September 20,2004 and November 16,2005. Survey members included Jesse Yorck, BA,
Todd Tulchin, 8,A., Dominique Cordy, BA, Guadalupe Ochoa, and Owen L O'Leary, MA, who
served as field supervisor for the archaeological inventory survey. Work began on the uphill
property boundary farthest from Lualualei Naval Road and proceeded in successive transect

sweeps following the contours of the hill slope until the road was reached. The interval between

surveying archaeologists was 10-20 meters depending on the density of the vegetation. Overall
the vegetation was relatively open with some dense patches of koa haole (Leucaena

leucocephala) which hampered the survey crew's ability to survey the ground. Sections of the

first sweep on the first transect were also hampered by the steep terrain and several water worn
gullies towards the north end of the project area. The spacing between personnel was closer

together in the areas of denser vegetation. There were also several patches of ground that had

been burnt only a few months prior to the survey that allowed for greater visibility of the ground

surface. These were inspected in greater detail and no cultural remains were found.

GPS points were taken for both historic sites were taken using a Garmin GPS 5 handheld

unit, which were then plotted onto the USGS topographic map using TOPO! Version 3.2.0 by
National Geographic Holdings (Figure 1). Two historic properties were found, a prehistoric

temporary habitation in a rockshelter (SIHP 50-80-08-6699) and a World War II concrete bunker
(50-30-08-6681). Both sites were photographed with a Mini-Rod photo scale. Scale plan maps

and profile maps were also drawn of both sites and have been included in this report.

Given the size and location of the parcel, subsurface testing with a backhoe was originally
included in the inventory survey scope of work because preliminary background research

indicated the potential for subsurface cultural deposits, such as buried cultural layers and/or

deposits with significant paleoenvironmental data,that could not be located by surface pedestrian

inspection. Subsequent to the completion of project-related historical and cultural background
research, and following the completion of the project area's systematic pedestrian inspection, it
was determined that backhoe testing was not warranted because of the lack of surface sites and

sinkholes within the project area.
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Introduction

Two test units were excavated within SIHP 50-80-08-6699. Before excavation took place the

location of both test units were plotted on the plan view site map. Photographs were also taken of
the ground surface both before and after excavation. Following the completion of each

excaiation a stratigraphic profile was drawn to scale of a sidewall of the unit. Excavation of Test

Unit #1 was conduct.O Uy Owen L. O'Leary and Jesee Yorck on September 21,2004 and Test

tJnit#2 by Owen L. O'Leary and John Tulchin on September23,2004 using hand trowels

following natural stratigraphii luy.rr. Because the dirt floor of the cave was relatively level all

the depths of the stratigraphic layers were recorded as centimeters below surface (cmbs).

All excavated sediment was sieved through l/8-inch mesh screen in the field. Select sediment

samples were collected in bulk and returnedto the laboratory for wet screening and/or charcoal

flotation. All cultural material was collected and labeled by provenience, including test unit,

stratumo and depth. The excavations were documented with standard archaeological procedures

including the preparation of level records, plan view and profile drawings, photographs, profile

records, and sediment descriptions. Sediment descriptions included, Munsell color, texture,

consistence, structure, plasticify, cementation, origin of sediments, descriptions of any inclusions

such as cultural material and/or roots and rootlets, lower boundary distinctiveness and

topography, and other general observations.

3. Laboratory Analytic Methods

Layer three from Test Unit #1 was bagged as a bulk sample in the field because of the high

density of remains that were seen by the eicavators. This sample was wet sieved in the lab using

l/S-inlh mesh screen. This involvLd placing a box screen across two sawhorses and using a

garden hose with moderate water pressure to break up the sediment and push all objects smaller

than 1/8 inch through the screen. th. recovered materials were then processed in the same

fashion as all other remains.

Flotation was conducted by Owen L. O'Leary and Dominique Cordy using five-gallon

buckets. A bucket was filled %tullwith water and then a bulk sample was poured into the water-

Sediment sample were the slowly poured into the water. After approximately two minutes the

sediment which had settled on the bottom was gently agitated so that the less buoyant particles

such as charcoal would be released and float to ihe surface. The process of settling and agitation

was repeated several times. The floating materials were then skimmed off the surface of the

water and placed onto newspaper to dry. Samples were eventually bagged, labeled, and weighed

following the procedure outlined below.

Cultural remains were sorted by type and individually bagged from each layer within each

test unit by John Tulchin. The few recovered artifacts were identified by CSH personal and a

catalogue Lf traditional Hawaiian artifacts has been included with this report (APPENDIX A).

CSH staff also identified a small amount of vertebrate faunal remains and the results are also

noted below in the results of fieldwork section.

E. Environmental Summary

1. Natural Summary

Lualualei is the largest leeward valley on Ooahu. Comprised of approximately 14,000 acres,-

Lualualei extends from the Wai'anae Range to the ocean. To the south is the ahupua'a of
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Nandkuli and to the north is lhe ahupua'a of Wai'anae. Its southern border includes a portion of
Pu'u Heleakald, and its northern boundary includes a portion of Pu'u Pdhe'ehe'e. Lualualei
Valley, like the other valleys in the Wai'anae District is characterized by its dry, leeward climate.
The prevailing winds in the area are the northeast trades that blow over the Ko'olau mountains,
then continue over the Wai'anae range and head out over the southwest potion of the island
(Juvik and Juvik 1998: 55). This wind pattern is responsible for the relatively low rainfall
averages on the leeward side of the island. The winds cause the rain to hit the Ko'olau Range,

first releasing most of their moisture there, and then continuing on over the Wai'anae Rang,
releasing what moisture may be left (Abbott et al. 1983:224). Based on data from the Rainfall
Atlas of Hawai'i, the mean annual rainfall around the project area is less than 20 inches
(Giambelluca et al. 1986: 138). The majority of precipitation occurs during the rainy season,

October-April, and less precipitation occurs May-September. Temperatures in the area range

from 43-88o Fahrenheit in January to 58-95o Fahrenheit in July (Armstrong 1973: 58).

Accoding to Juvik and Juvic (1998: 90) perennial streams are not found in leeward O'ahu.
Examination of the Schofield Barracks and Wai'anae USGS Qaudrangle maps shows that
Ulehawa Stream is the closest intermittent stream to northwest of the project area and Nanakuli
Stream is the closest intermittent stream to the southeast.

Vegetation along this arid coast is sparse. With 20 inches or less of rain annually, only the
hardiest plants adapted to the coastal environments can thrive in these zones. The vegetation is

typical of dry seashore environments in Hawai'i and is dominated by alien species. Indigenous
species include hau (Hibiscus tiliaceous), koa (Cordia subcordata), kamani (Calophyllum
inophyllum), naupaka or naupaka kahqkni (Scaevola sericea), pa'u o Hi'iaka (Jacquemontia
ovalfolia sandwicensrs), the native beach morning glory or pohuehue Qpomea pes-caprae) and
the coconut niu (Cocos nucifera). Introduced species found bordering Farrington Highway
include sea grape (Coccoloba uvifera), kiawe trees (Prosopis pallida), Madagascar olive trees
(Noronhia emarginata), and koa haole (Leucaena leucocephaia) (Foote et al. 1972 93).

The project area lies along the lower slopes of the western slopes of Pu'u Heleakald. The
southern end and southwest corner of the project are comprised of upraised limestone. This is

overlain by erosional sediements from the foothills of Pu'u Heleakald. The majority of the
sediments are Lualualei extremely stony clay 3 to 35 percent slopes (LPE). The southwestern
comer of the project area is Mamala stony silty clay loam, 0-12 percent slope with some

Lualualei clay 2 to 6 percent slopes (LuB) in the vey north corner of the project area long
Lualualei Naval Road.

2. Built Environment

The project area is bounded to the north, northeast, and southeast by the ridges of Pu'u
Heleakald. The southwest end of the project area is bordered by Lualualei Homesteads where
there are presently small apartment buildings within approximately 50 meters of the edge of the
project area boundary. Lualualei Naval Road makes up the entire west side of project area.

Across Lualualei Naval Road is a landfill managed by PVT Land Company Ltd. that accepts

construction debris, asbestos, and soil for bioremediation. The landfil is located on top of an old
quarry which can been seen in both Figure 1 and Figure 4. On the west side of Lualualei Naval
Road on the north end of the project there is a cement plant, which can also be seen in Figure 1

and Figure 4.
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There has been substantial ground disturbance within the project some time in the past. Lagre

portions of the project area shows signs of bulldozer activities. Within the project area pushed up

mounds of dirr and raised berms and banks were observed by the field personnel. Several of
these appear to have been cut into the hill in order to channel water run off. It is not possible to

tell when the bulldozing took place, but almost all of the moved earth has extensive grass

growth. Numerous basalt boulders throughout the property have bulldozer scars on them,

indicating that their current location is due to modern activities. The project area also has a

develope-cl dirt road, which is currently in use that runs from an access gale atthe very southwest

corner of the property to the two largi water tanks along the hill slope. The road is a graded mix

of the sediment extending down from the hillside and broken up limestone. There are also

several older roads that are overgrown with vegetation, but still visible in various places on the

property. Two of these can be seen on the 1943 United States Geological Survey map (Figure

tZf andmore recent disturbance can be seen in the aerial photograph (Figure 4). This extensive

previous modification is likely the reason that no prehistoric or historic cultural remains were

found over most of the property.

At several locations within the project area boulders that had been broken by bulldozers were

observed to be of relatively fine-grained high quality basalt that could have served as raw

material for stone tools. A large dG that crosscuti the regular stratigraphy of Pu'u Hekeakald is

the possible source of these rocks. In a handful of locations within the project area basalt flakes

were observed. Unfortunately, it is diffrcult to determine if these fine-grained basalt flakes are

prehistoric lithic reduction dlbitage or incidentally-fractured stone related to modem bulldozer

modifications.

Overall, the extensive evidence of bulldozer activity suggests that any sites that may have

been located in the flatter sections of the project area have long since been destroyed. These

observations coffespond with the fact that the only two SIHP were found along the steeper edge

ofthe project area.

The only other non-natural objects on the landscape are a few scattered rusty barrels, tlvo

stripped and rusted out cars and numerous abandoned rusting appliances that have been dumped

into ihe tall koa haole alonglualualei Naval Road in the southern end of the project area.

The present state ofthe project area can be seen in Figure 7 through Figure 10.

13



Figure 7. Photograph taken looking north showing the northem end of the project area.

Figure 8. Photograph taken looking west showing the middle portion of the project area and the
PVT Land Company Ltd. Landfill across Lualualei Naval Rd.
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Figure 9. Photograph taken looking southwest to show the southern end of the project area.

Figure 10. Photograph looking southeast showing the location of SIHP 50-30-08-6699 in relation

to the nearbv water tank.
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II. HISTORICAL SETTING

The District of Wai'anae extends from Ndndkuli on the west coast of O'ahu north to Ka'ena
Point, and once incorporated eight ahupua a, including Lualualei. In ancient times, the District
of Wai'anae was known for its multitude of fish and especially for deep-sea fishing off Ka'ena,

where the ocean currents meet. The meaning of Wai'anae (mullet water) also implies an

abundance of frsh - 
(snsso which is the full-grown muller (Mugil cephalus) (Pukui et al. 1974).

In 1840, Wilkes made the following comment: "The natives are much occupied in catching and

drying fish, which is made a profitable business, by taking them to O'ahu, where they command

a ready sale" (Wilkes 1845: Sl-82). Handy and Handy (1972) attribute the naming of Wai'anae
to a large fresh water pond for mullet called Pueha [sic] (Puehu). Today, Wai'anae is still
considered one of the best fishing grounds on O'ahu.

Wai'anae was also known for the independent lifestyle and attitudes of its inhabitants,

another trend that continues into the modem day. This independence was a factor in many of the

political struggles of the prehistoric and early historic period when the district was the scene of
battles and rebellions and often the refuge of dissident and/or contentious factions. This

independent spirit is often athibuted to the conditioning of generations having to cope with
marginal environments, as many areas of Wai'anae, especially Lualualei, were notorious for
their inhospitable climate.

A. Mythological and Traditional Accounts

There are two traditional meanings given to the name Lualualei. One meaning, "flexible
wreath'o is attributed to a battle formation used by Ma'ilikflkahi against four invading armies in
the battle of K-rpapa in the early l5th century (Sterling and Summers, 1978: 68). A second, and

perhaps more recent meaningo offered by John Papa 'I'T, is "beloved one spared". This meaning

relates to a story of a relative who was suspected of wearing the king's malo (loincloth). The

punishment was death by fire. 'I'I writes:

The company, somewhat in the nature of prisoners spent a night at Lualualei. There

was a fish pond there on the plain and that was where the night was spent . . '

After several days had passed, the proclamation from the king was given by
Kula'inamoku, that there was no death and that Kalakua did not wear the king's
loin cloth. Thus was the family of Luluku spared a cruel death. For that r€ason, a

child born in the family later was named Lualualei. ('I'71959:23)

Mary Pukui believed the first meaning, "flexible wreath", to be the more appropriate one for
Lualualei (Sterling & Summers 1978: 63). According to Kelley (1991: 317),the fish pond on the

plain is Puehu fish pond, which is actually located just over the border in Wai'anae. The fish
pond no longer exists today and was probably destroyed during the sugar plantation era. Perhaps,

a third association to the name Lualualei is an older reference to one of Maui's sisters, who went

by the same name.

Numerous Hawaiian legends, in addition to archaeological evidence, reveal the Waioanae

coast and mauka (towards the mountains) interior to be an important center of Hawaiian history.
It is here, in Wai'anae, that the famous exploits of Mduiakalana (Mdui) are said to have
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originated. Traditional accounts of Lualualei focus on the mischievous adventures of the demi-

god Mdui. It was here that Mdui learned the secret of making fire for mankind and perfected his

fishing skills. Other famous accounts tell of the place where Mdui's adzes were made, and of the

magic fishhook, Mdnaiakalani and the snare for catching the sun, and his kite-flying expedition.

Pu'u Heleakald is the ridge that separates Ndnakuli from Lualualei. It was at Pu'u Heleakald

where Hina, Maui's mother, lived in a cave and made her kapa (bark cloth) (Sterling and

Summers 1978:62).

Samuel Kamakau tells us that Mdui's genealogy can be traced from the 'Ulu line thru

Nana'ie:

Wawena lived with Hina-mahuia, and Akalana, amale, was born; Akalana lived

with Hina-kawea, and Maui-mua, Maui-waena, Maui-ki'iki'i, and Maui-akalana, all

males, were botn.

Ulehawa and Kaolae, on the south side of Waianae, Oahu, was their birthplace.

There may be seen the things left by Maui-akalana and other fumous things: the

tapa-beating cave of Hina, the fishhook called Manai-a:kalani, the snare for
catching the sun, and the places where Maui's adzes were made and where he did

his deeds. However, Maui-akalana went to Kahiki after the birth of his children in
Hawai'i. (Kamakau 1991 : 135)

B. Early Historic Period

In January of 1778, Captain James Cook sighted Wai'anae from a distance, but chose to

continue his journey and landed off Waimea, Kaua'i instead. Fifteen years later, Captain George

Vancouver approached the coast of Wai'anae from Pu'uloa and wrote in his log:

The few inhabitants who visited us [in canoes] from the village eamestly entreated

our anchoring . . . And [they] told us that, if we would stay until moming, their

chief would be on board with a number of hogs and a great quantrty of vegetables;

but that he would not visit us then because the day was taboo poory la kapu dayl.
The face of the country did not however, promise an abundant supply [of water];

the situation was exposed." (Vancouver quoted in McGrath et al.I973:L7)

Vancouver was not impressed with what he saw of the Wai'anae coastline, stating in his log

that the entire coast was o'one barren, rocky, waste nearly destitute of verdure, cultivation or

inhabitants."

Vancouver did not anchor at Wai'anae. But had he done so, he would have been pleasantly

surprised, at least by portions of the coastline. Even though the dry, arid coast presented a dismal

forecast, the ocean provided an abundant supply of fish, the lowlands provided 'uala (Ipomoea

batatas) and niu (Cocos nucifera), and the inland valley areas were planted in kalo (Colocasia

esculenta) and wauke (Broussonetia papyrifera). The upland forest regions provided various

woods needed for weapons and canoes.

By 1811, sandalwood merchants began actively exploiting the Hawai'i market and huge

amounts of sandalwood were exported to China. Traditionally, Hawaiians used sandalwood for
medicinal purposes and as a scent to perfume their kapa. Kamehameha I and a few other chiefs

controlled the bulk of the sandalwood trade. Kamakau (1992:204) writes, ooThe chiefs also were
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ordered to send out their men to cut sandalwood. The chief immediately declared all sandalwood

to be the property of the government."

The sandalwood trade greatly impacted Hawaiian culture, and the traditional lifestyle

Hawaiians had always pursued was altered drastically. In an effort to acquire westem goods,

ships, guns and ammunition, the chiefs had acquired massive debts to the American merchants

1'I't 1983:155). These debts were paid off in shiploads of sandalwood. When Kamehameha

found out how valuable the sandalwood trees were, he ordered the people not to let the felled

trees fall on the young saplings, to ensure their protection for future trade (Kamakau 1992:209-

210). According to Samuel Kamakau:

The debts were met by the sale of sandalwood. The chiefs, old and Yowg, went into

the mountains with their retainers, accompanied by the king and his officials, to
take charge of the cutting, and some of the commoners cut while others carried the

wood to the ships at the various landings; none was allowed to remain behind.

Many of them suffered for food . . . and many died and were buried there. The land

was denuded of sandalwood by this means. (Kamakau 1992:252)

Kamakau comments about the plight of the common people and the general state of the land

during this time:

This rush of labor to the mountains brought about a scarcity of cultivated food

throughout the whole group. The people were forced to eat herbs and tree ferns,

hence the famine called HTlaulele, Hdhapilau, Laulele, Pualele, 'Amaou, or Hdpu'u,

from the wild plants resorted to. (Kamakau 1992:204)

In 1816, Boki Kama'ule 'ule was made govemor of O'ahu (and chief of the Wai'anae district)
and served in that capacity until 1829, when he sailed to New Hebrides in search of sandalwood.

'I'T writes:

It was Boki's privilege to assign work, for he had been governor of the island of
O'ahu from the time Kamehameha I ordered all the chiefs to O'ahu in 1816 to

expel the Russians. ('I'T 1983: 145)

The sandalwood era was short-lived and by 1829,lhe majority of the sandalwood trees had

been harvested, and the bottom fell out of the trade business. It is unclear how extensive

Lualaulei's sandalwood resources were, however, the effects of the sandalwood gathering, the

population shifts and disruption of traditional lifestyles and subsistence patterns, would
undoubtedly have affected the population of Lualualei.

The Reverend William Ellis visited the Hawaiian Islands in 1823. At that time, he estimated

the population on the island of O'ahu to be about 20,000 (Ellis 1974:19). The missionaries were

the 
-first 

to gather systematic figures regarding population statistics throughout the various

districts on each island. The first census figures were gathered from 1831-1832 and 1835-1836.

Population figures for Lualualei were not given, however population numbers given for all of
Wai'anae were 1,868 andl,654 respectively (Schmitt 1973:9).

Following the western encroachment into the Wai'anae Coast, a swift decline in population

occurred due to disease and a "tendency to move to the city where there was more excitement"
(McGrath et al. T973:25). The odku'u epidemic of 1804 (thought to be cholera) undoubtedly had
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a major effect on the native population, not only in Wai'anae, but throughout the rest of the

islands as well. John Papa'I1rlt983: 16) relates that the 'dku'u "broke out, decimating the

armies of Kamehameha Il' [on O;ahu]. Other diseases also took their toll. In 1835, a missionary

census listed 1,654 residents on the Wai'anae Coast. The population of the Wai'anae Coast was

decimated by a smallpox epidemic in late 1853. In 1855, the Wai'anae tax collector recorded 183

taxpayers on th. leeward ioast, which is thought to represent a total population of about 800

peoptl. This catastrophic depopulation facilitated the passing of large tracts of land into the

t anOs of a few landholders. andled to the decline of the traditional economy that once supported

the region (Hammatt et al. 1993:10-11).

C. Mid-1800's: Land Commission Awards (LCAs)

The Organic Acts of 1845 and 1846 initiated the process of the Mahele - the division of
Hawaiian lands - that introduced private property into Hawaiian society' In 1848, the crown and

the ali'i (royalfy) received their land titles. Kuleana awards to commoners for individual parcels

within the ihupua'awere subsequently granted in 1850. At the time of the Mahele, the ahupua'a

of Wai'anae, which included Lualuaiei, was listed as Crown lands and was claimed by King

Kamehameha III as his:personal property (Board of Commissioners 1929: 28). As such, the land

was under the direct control of the King. Many of the chiefS had run up huge debts to American

merchants throughout the early historic period and continuing up into the mid 1800's. A common

practice at the time was to lease (or mongage) large portions of unused land to other high chiefs

and foreigners to generate income and pay off these earlier debts.

Until the passage of the Act of January 3, 1865, which made Crown Lands inalienable,

KamehametralU and his successors did as they pleased with the Crown Lands, selling, leasing,

and mortgaging them at will (Chinen 1958:27).

In 1850, the Privy Council passed resolutions that would afflrrm the rights of the commoners

or native tenants. To apply for iee-simple title to their lands, native tenants were required to file

their claim with the Land Commission within the specified time period of February 1846 and

February 14, 1848. The Kuleana Act of 1850 confirmed and protected the rights of native

tenants. Under this act, the claimant was required to have two witnesses who could testiff they

knew the claimant and the boundaries of the land, knew that the claimant had lived on the land

for a minimum of two years, and knew that no one had challenged the claim. The land also had

to be surveyed.

Not everyone who was eligible to apply for kuleana lands did so and, likewise, not all claims

were awarded. Some claimants failed to follow through and come before the Land Commission,

some did not produce two witnesses, and some did not get their land surveyed. For whatever

reason, out of the potential 2,500,000 acres of Crown and Government lands "less than 30,000

acres of land were awarded to the native tenants" (Chinen 1958:31).

A total of twelve land claims were made in Lualualei, however only six were actually

awarded. All six awards were located upland in the 'ili of Pflhdwai, fat mauka of the current

project area. No quiet land titles were claimed near the coast. From the claims, it can be

determined that at ieast eight families were living in Pflhawai at the time of the Mdhele in 1848.

Together, they cultivated a minimum of 163 lo'i (wetland agriculture). The numerous /o'i
mentioned in the claims indicate the land was ideal for growing wetland taro and that this

t
19



I
Historical Background

livelihood was actively pursued by the awardees. In addition, dryland crops were grown on the

kula (plains),wauke was being cultivated, and one claimant was making salt.

Information on the occupation at Lualualei at the time of the Mahele, aside from the

historical accounts of scattered coastal hamlets, is from archival records indicating there were

nine taxpayers at Md'ili near the coast and 11 taxpayers at Piihawai in the upper valley (Cordy

1998: 36). MA'ili is located along the eastern edge of the ahupua'a and Piihdwai is well mauka.

Based on these numbers, Cordy estimates a population of 90 people for coastal Lualualei and 55

people for the upper valley in 1855 (Cordy 1998: 36). Regardless of the population estimate, the

existence of 20 taxpaying adults in Lualualei indicates that the area was being inhabited and

worked. In this case, the Mdhele documents are only a partial reflection of the population and

actual land use durins the time.

D. 1850 - 1900

With strong financial backing from King Kalakaua, Hermann A. Widemann, a German

immigrant, was able to initiate the Wai'anae Sugar Plantation in 1879. This plantation would
extend into I.ualualei. Although it was never a large-scale plantation by modern standards, it was

one of the first and last to be served by a plantation railroad. Some 15 miles of 3O-inch nanow-
gauge railroad delivered harvested cane to the mill. All the sugar was shipped by inter-island
vessels to Honolulu departing from Wai'anae Landing, until the O'ahu Railway and Land
Company (OR&L) railroad was extended to Wai'anae and beyond in 1889. The OR&L railroad
ran along the makai (toward the sea) side of Farrington Highway. The J. M. Dowsett Estate sold

the plantation to American Factors (now Amfac/JMB-Hawai'i) in 1931, and the OR&L railroad
closed ]n 1947.

The first longhorn cattle were brought to O'ahu from Hawai'i Island in 1809 by John Young
and Kamehameha I (Kamakau 1992:268). One of the first areas to be utilized for ranching on the

Wai'anae coast was Lualualei. Hawai'i Bureau of Land Conveyances (1845-1869) records show

that William Jarrett leased approximately 17,000 acres of land from Kamehameha III in i851"
This was the beginning of Lualualei Ranch. The lease was written for 30 years with a lease fee of
$700 per year (DLNR, B.C. Liber 4:616-61S.). It seems that Jarrett sold Paul F. Marin, son of
Don Francisco de Paula Marin, one-half of his interest in the ranch. Marin lived on the ranch and

managed it until 1864, when a dispute arose over the profits of the ranch. Apparently, Marin had

never turned over aRy ranch profits to Jarrett during the time he managed it. After the dispute

was settled, Jarrett took on George Galbraith as a new partner (B.C. Liber 18:31).

In 1869, Jarrett sold the remaining years of his son's interest in Lualualei Ranch to James

Dowsett (B. C. Liber 29:16-18). James Dowsett was a descendant of a British sea captain and is

noted for being the first Anglo-Saxon child born in Honolulu (Nakamura and Pantaleo 1994:21).
Dowsett was an entrepreneur of sorts and dabbled in many different business ventures, such as:

...a whaling fleet, a dairy, a salt works, an extensive trade ln awa (a Hawaiian
narcotic drink) and numerous land holdings . . . He also ran cattle at different times

in Ndndkuli, Mikilua and Lualualei. (McGrath et al.1973:32)

In 1880, George Bowser traveled through Waioanae and wrote about Lualualei in his joumal:
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Leaving Wai'anae, a ride of about two miles brought me to the Lualualei Valley,
another romantic place opening to the sea and surrounded in every direction by high
mountains. This valley is occupied as a grazing farm by Messrs. Dowsett &
Galbraith, who lease some sixteen thousand acres from the Crown. Its dimensions

do not differ materially from those of the Wai'anae Valley, except that it is broader

- S&y, two miles in width by a length of six or seven miles. The hills which enclose

it, however, are not so precipitous as those at Wai'anae, and have, therefore, more
grazing land on their lower slopes, a circumstance which adds greatly to the value

of the property as a stock farm. Although only occupied for grazing purposes at

present, there is nothing in the nature of the soil to prevent the cultivation of the

sugar cane, Indian corn, etc. Arrangements for irrigation, however, will be a

necessary preliminary to cultivation. (Bowser 1 880:493-494)

Bowser's comments imply that though water was still a problem, Lualualei seemed to have

some potential for development.

In 1894, Link McCandless entered the ranching scene:

...he and a man named Tom King chartered the brigantine Oakland in Seattle, filled
her hole with cattle and the cabins with fbed, and sailed for Hawai'i. By the turn of
the century, McCandless' ranching empire covered much of the Wai'anae Coast,

including land at Ndndkuli, 4,000 acres at Lualualei, San Andrews' property in
Mdkua and pastures toward Ka'ena Point. (McGrath et al. 1973:31)

An 1894 description of Lualualei by the Commissioner of Crown Lands described the land as

"one of the best and most valuable of the Crown lands on the Island of O'ahu...surpassing any of
the other lands for richness and great fertilitv of the soil" (Commissioner of Crown Lands

1894:36).

The sugar industry came to the Wai'anae coast in 1878 when the first sugar cane was planted

in upper Wai'anae Valley. By 1892, at least 300 acres of cane was planted in Lualualei. In
addition to the cultivated lands, a railroad, irrigation ditches, and flumes, reservoirs and

plantation housing were constructed to support the sugar industry. The cane from the mauka

areas of Lualualei was loaded onto a railroad and transported to the mill at Waioanae.

The O'ahu Railway and Land Company (OR&L) signed its charter on February 4, 1889. The

Railway was the brainchild of Benjamin Franklin Dillingham. Along with James Castle and

others, he had invested in large tracts of land for speculation and resale, but the idea was slow to
catch on because "the land lay too far from Honolulu, at least 12 miles." (McGrath et a1.1973:54)

He foresaw an economic opportunity. The railway was a means to provide transportation to the

country and promote development of unoccupied lands, as well as connect with the sugar

plantations in oEwa, Wai'anae, Waialua, and Kahuku. Construction on the railway began in
March of 1889. The first length of the railway was completed and opened to the public by
January 1, 1890. Five years later, on July 4, 1895 the railway finally reached Wai'anae. The

Railway served the Wai'anae coast until 1946 when the Wai'anae Sugar Plantation closed down.

E. Early 1900's to Present

By 1901, the Wai'anae Sugar Company had obtained a five-year lease on 3,332 acres of land

at Lualualei to be used for raising cane as well as for ranching (Commissioner of Crown Lands
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lg02). Sugar and ranching continued to dominate the Lualualei landscape during the early years

of the 20th century, The determining factor in the success of Lualualei for sugar production was

always the water.

Throughout the first half of the twentieth century, the Wai'anae Sugar Company continued

cultivating their sugar lands in Lualualei. By the 1940's, Waioanae Sugar Company could no

longer compete with foreign labor. This, in addition to drought problems, labor unions and land

battles, caused the undermining of Wai'anae Sugar Company. In 1946, the Company was

liquidated, and the land was sold.

Examination of older maps shows that sugar cultivation did not take place within the area

currently encompassed by the project area. This is displayed in Figure 11 and Figure 12.

l. Homesteading

After the overthrow of the Hawaiian monarchy in 1893, the Crown Lands and the

Government Lands were combined to become Public Lands. The Crown Lands were no longer

indistinguishable and inalienable. In 1895, the Republic of Hawai'i decided to open up lands for

homesteading in the hopes of attracting a 'qdesirable class of immigrantt'l - Americans and

those of Caucasian decent (Kuykendall and Day 1961:204). In anticipation of the Dowsett-

Galbraith lease expiring in 1901, the Government intended to auction off these lands to the

highest bidder.

There were two waves of homesteading on the Wai'anae Coast (McDermott and Hammatt

2000). The first impacted Lualualei and coincided with homesteading occurring at Wai'anae Kai.

ln 1902, the government ran adds in the local newspapers stating their intent to open up land in

Lualualei for homesteads (Kelly I99l:328). Due to the lack of water, the lots were classified as

second-class pastoral land, rather than agricultural land. The homesteads were sold in three series

between the years 1903 and lgl2.Inlualualei, the first series was for maukct lots purchased by

McCandless, who ranched most of his land wrtil 1929, subletting use rights to the Sandwich

Island Honey Company. The second and third series were for lots in the lower valley and along

the coast, mauka of the government road. By the early 1920's, about forty families had settled on

homestead lots in Lualualei (Kelly 199l:331-332). The big-name families that obtained

homestead lots at this time were Von Holt, McCandless, and Dowsett.

Despite promises by the government to supply water, there was none, and what little there

was, was not enough to go around. Competition between the Wai'anae plantation and the

homesteaders for wuter caused friction within the community. The lack of water placed a

hardship on the homesteaders. Water had to be carried in, and many lost their crops. The

Wai'anae Sugar Company had a lease with the government to take 2.5 million gallons of water

daily from gon"**"ttt lands, but even after their lease had expired, the plantation continued to

take the water. In 1924, the government made an agreement with the plantation to release

112,000 gallons of water daily for the homesteaders.

2. Military
Another major influence in Lualualei, during the first half of the 20th century, was the

military. By t929, over 8,184 acres of the McCandless Cattle Ranch had been condemned and

purchased 6y the U.S. Navy for the construction of a Naval Ammunition Depot for the ships of
Pearl Harbor Naval Base.
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Figure 1 1. United States Military Fire Control Map from 1918 with the extent of sugar cane
cultivation and the current project area overlain
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Figure 12. 1943 USGS map showing the previous area of sugarcane cultivation and current
project area.
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The construction of NavalMagazine LLL and Radio Transmission Facility (RTF) took place in

Lualualei between 1930 and tl:S 1X.tty 199l:339-341). The number of troops stationed and

trained on the Wai'anae Coast during World War II at times reached 15, 000 to 20,000 (McGrath

et al.I973:136). The beaches were fortified with barbed wire and concrete bunkers--many of
which are still visible today. Martial law severely curtailed the movements of the local

population. ln I97l,the Navy began sub-leasing some of their lands for agricultural uses, mainly

ioi grazing and bee keeping. The presence of the military at Lualualei has boosted the economy

of LualuaGi by providing joUs to risidents over the years. The lower portions of Lualualei Valley

were developed into residential lots after WWII. The study area lies outside of military lands.

I
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III. PREVIOUS ARCHEAOLOGICAL RESEARCH

A. Previous Archaeological Studies in Lualualei
Table I summarizes the previous archaeological studies conducted in Lualualei (illustrated in

Figure 13). The earliest attempt to record archaeological sites in the nearby regions of Lualualei
was in the 1930's by J. Gilbert McAllister. McAllister recorded four sites in Lualualei, one site

on the border between Lualualei and Ndndkuli Ahupua'a, and three sites on the border of
Lualualei and Wai'anae Ahupua a (Figure 14). The site on the border with Nandkuli, south of the
present project area was 'Ilihune Heiau.

'Ilihune Heiau is destroyed today and its location will not be impacted by activities within
the proposed project area. McAllister, however, does provide a small amount of information. The
locations of both 'Ilihune Heiau and the Maui Rock can be seen in relation to the project area in
Figure 14 and Figure 15.

Site 147. Approximate site of 'Ilihune Heiau, Nanakuli, of which nothing remains.
Thrum notes: "A small walled heiau of po'okanaka class; used about 1860 by
Frank Manini as a cattle pen, for which natives prophesized his poverty and death."
(McAllister 1933:110)

Site 148. Large rock said to be named Maui, about 1.1 mile from Nanakuli station
toward Pu'u o Hulu

Northeast of the road on the property of E.P. Fogarty is a rock said to be named
after the Hawaiian hero, Maui, who is said to have landed here when he first came

to the Hawaiians islands from the south. This stone at the time was sutrounded by
water, and it was here that Maui reposed and sunned himself. In the bluff just
northeast of the rock is a shelter in which he lived, and in the vicinity was a spring
where he obtained water. The large rock is now split in half and adomed with many
small, oddly-shaped rocks. It is said to be bad forfune to build one's house across a

line drawn directly from the rock to the shore. (McAllister 1933: 110)

McAllister recorded three sites in the mauka portion of Lualualei. Site 149 was Nioiula
Heiau, on Hdlona Ridge, said to be of the pi'okanaka class. Some of the stones were used for a

cattle pen on the McCandless property. Site 150 consisted of house sites or heiau at the foot of
the cliffs in Pahoa. Cattle destroyed much of the walls and terraces. Site 151 was Kakaio Heiau,
located at Piihdwai. It had a sacred spring where the sound of drums and conches could be heard
on the nights of Kdne (McAllister 1933: 110).

McAllister recorded three sites near the boundary of Lualualei and Wai'an ae, far north of the
project area. Site 152, Pu'u Pdhe'ehe'e Heiau, consisted of a walled heiau on the slopes of
Pdhe'eheoe Ridge. In ancient times, the slopes were covered with slippery grass for the purpose
of staging sledding contests (McAllister 1933: I12). This site was completely destroyed with the
enlargement of the adjacent Oriental Cemetery. At the tip of KEne'Ilio Point was Site 153,

K['Tlioloa Heiau. This heiau was sulrounded by water on three sides and consisted of three
platforms with evidence of terracing (McAllister 1933: I12). Site 162 was a burial cave at
Mauna Kflwale. It contained fraements of skeletal material (McAllister 1933: 116).
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Table 1: Previous Archaeological Investigations in Lualualei Ahupua'a.

flasnrinfinn an d.Resu ltsReference Location
edeightsitesinornearLualualei:Site147'.Ilihune

Heiau; Site 148, rock called Maui; Site 149, Nioiula Heiau on Hdlona ridge; Site 150,

House sites or heiau at Pahoa cliffs; Site 151, Kakioe Heiau at P[hdwai; Site 152 Pu'u

Pdhe'ehe'e Heiau; Site 153, tcu'iliqloa Heiau; and, Site I

McAllister
t933

Lualualei Ahupua'a

Bordner 1977 Lualualei Ahupua'a
TMK 8-7-9

dontheproposedsitefortheNandkulilandfill.Thearea
included land on both sides of Lualualei Naval Road, continuing up the slope to Pu'u
lfeleql<ql\ No archaeolooical sites were found.

Haun t99r

Chiogioji,
Hammatt
t993

Ha**att 
"tal.1993

Naval Magazine and
Naval
Communications
Area Transmission
Facility TMK 8-6; 8-

7; 8-8-01

Archaeological ReconnaissanCe Survey: Included a U,lU4-acre parcel, ansa tvu'asro

parcel encJmpassing the entire inland portion of Lualualei Valley. A total of 131 sites and

i,OO+ features wereldentified. The features included o'alignments, C-shapes, L-shapes, U-

,hup.r, walls, terraces, enclosures, mounds, platforms, walled terraces and paved terraces"

(Haun l99l;vii). The features are related to habitation, rituals, ceremonies, agriculture, the

procurement of iittric material, and the manufacture of stone tools. Historical and recent

itructures associated with cattle ranching and military use were also ident

Lualualei Ahupua'a
TMK 8-7-21:17

ng: (Revised from the 1992'Archaeological

Investigations' report). This five acre parcel, formerly a basil farm, was situated between

pu.u o Hulu to the northwest and 'Ulehawa Strelm to the southeast. The results of the

SurVevfoundanabsenceofintactarclraeologicalre
Lualualei Ahupua'a
Lualualei Golf
Course TMK 8-7-
9:2;8-7-10:6&10; 8-

7-19:l

@rySurvey:Identifiedeightsiteswithirrtheprojectarea,two
traditional Hawaiian sites that included one habitation complex and the remnants of one

wall, and six historic sites that included a cattle wall, a furnace, wells, a house lot' and

cement foundation structure. (These findings have also been included in the Final

Environmental Impact Statement.produced by Hida, Okamoto, & Associates, April 1991)
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Reference Location Description, and,,Results

Ogden
Environ-
mental and
Energy
Services Co.,
Inc.1997

Lualualei Ahupua'a
Lualualei Navel
Magazine

Cultural Resource Review Survey: This survey reviewed existing information on sites in
the previously listed locations. Sites reviewed within NAVMAG-LLL included 197 sites

with 1020 recorded features and also an additional 400 sites that had been reported but not

recorded; in NAVMAG-Waikele five sites with 11 features; in NAVMAG-West Loch two
sites; and Kolekole Rock was located near NAVMAG-LLL. Three sites listed in the

National Register of Historic Places (NRHP) were located in the project area. They include

the Nioiula Heiau, NAVMAG-LLL; 'Oki'okiolepe Fishpond, NAVMAG-West Loch; and

the Pearl Harbor National Historic Landrnark, NRHP site 50-80-13-9992

Ogden
Environ-
mental and
Energy
Services 1998

Lualualei Ahupua'a
Radio Transmission
Facility

Phase I Archaeology Reconnaissance Survey: This survey was conducted to locate

archaeological sites and incorporate them into a Cultural Resource Management Plan.

Three sites were located ona260-acre parcel. Site 5591 is composed of features associated

witlr the sugarcane industry of the 19th and 20th centuries. Sites 1886 and 5592 are

considered traditional Hawaiian sites; they include a permanent habitation site and a rock
mound.

Tulchin et al.
2003

Lualualei Ahupua'a,
Pu'u Ma'ili'ili

Archaeological Inventory Survey: Cultural Surueys Hawai'i recently conducted an

inventory survey of the proposed Waioanae 242 Reservoir and Access Road project area,

on the northeast ridge of Pu'u Md'ili'ili. Two possible field shelters and a cave were

investisated. but there was little evidence that these were traditional Hawaiian sites.
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Table 2: Previous Archaeological Investigations in Ma'ili, Lualualei Ahupua'a'

Description and Results I

s structure; C-shaPed feature; I

two house site features; a possible site; and a midden scatter. 
I
I

excavated. This report found no evidence to confirm the site as being a religious structure, 
I

instead it was found to be a modern structure-built no earlier than 1930 or 1940' - - 
|

Reconnaissu'""Su*@swe'efoundonorwitlrin50feetofthe|

ical Analysis: Seven burials were discov

during thelnstallation of a Board of Water Supply 8-inch water main. The burials were

founJin calcareous beach sand. Five burials-were reqlovqd,-and two w-efg let iqsitu' ::: .

AdditionalInv"ntoreviouslyinventoriedsitesintheMd.ili
Kai project area. This inventory identified irfiactprehistoric and historic cultural deposits at

two of the sites. Twenty -fle of 26 sites had been considered significant for scientific

information content ani required no additional data collection, while the remaining site

was considered significant and recommended fqr addi!-onal data -colleclign' -

Reconnaissun".S.,@iocated.Twenty-fourofthesesitesdatedto
the 20th century. two'of the 24sites dated to the early to late 20th century, and the other

22 sitesdated from 1930 to the present. The remaining two sites presented rock features,

i possibly pre-dating the 20tF century.

|Archaeologi,ulInu@rfaceculturallayers,designatedsites.5762
I und iiAZ,inrere found during test excavations. Deposits consisted of midden (marine shell,

I iirf.' U""., etc.) and both indigenous (fish hooks, volcanic and basalt flakes) and historic

I lnfu5, -rtut una concrete fragments) artifacts. Of particular interest was a nearly complete,

I u"a.U-t"., pearl shell fish hook with an unusually deep v-bend reminiscent of Marquesan or

I fuftiriun hooks and is atypical for Hawaiian hooks. Both layers appear to date to late pre-

I Contact or very early post-Contact times'

Reference Location
Barrera 1975 Ma'ili, Kaiser

Pacific Prop. Corp.
Land

Cordy 1975 Ma'ili,I(aiser
Pacific Prop. Cotp.
land

Kennedy
1983

Ma'ili, TMK 8-7-
06:32

Hammatt
Shideler 1990

Ma'ili, Liopolo
Street Burial (Site

50-8H8-4244)
Iimenez 1994 Ma'ili Kai TMK 8-7-

l0:2

Mayberry,
Rosendahl
1994

Ma'ili, TMK 8-7-
I0'2,14

McDermott
Hammatt
2000

Ma'ili,'Ulehawa
Beach Park, TMK 8-

7-05:01, 03 and 05;
8-7-06:03;8-7-
08:01, 8-7-08:26;8-
7-08:26
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Figure 13. Previous Archaeological Work inthe Ahupua'a of Lualualei, Wai'anae, O'ahu
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I Figure 14. Archaeological sites in Lualualei Ahupua'a, Wai'anae District, showing McAllister's

sites 147-153 and 162 (after Sterling and Summers 1978); note the proximity of site

147 to the project area.
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McAllister recorded three sites near the boundary of Lualualei and Wai'anae, far north of the
project area. Site 152, Pu'u Pdhe'ehe'e Heiau, consisted of a walled heiau on the slopes of
Pdhe'ehe'e Ridge. In ancient times, the slopes were covered with slippery grass for the purpose

of staging sledding contests (McAllister 1933: Il2). This site was completely destroyed with the

enlargement of the adjacent Oriental Cemetery. At the tip of Kane'Tlio Point was Site 153,

Kii'Tlioloa Heiau. This heiau was sutrounded by water on three sides and consisted of three

platforms with evidence of terracing (McAllister 1933: 112). Site 162 was a burial cave at

Mauna Kflwale. It contained fragments of skeletal material (McAllister 1933: 116).

A 1977 reconnaissance survey for the proposed Ndnakuli landfill recorded no archaeological

sites (Bordner 1977). The survey area included land on both sides of Lualualei Naval Road,

continuing up the slope to Pu'u Heleakald. This inventory survey recovers the ground originally
inspected by Bordner south of Lualualei Naval Road (Figure 13).

An archaeological reconnaissance survey of the 'Naval Magazinq Lualualei (NAVMAG
LLL) and Naval Communications Area Master Station Eastern Pacific Radio Transmitting
Facility, Lualualei Gfp LLL) was accomplished during the mid-1980's. The survey

encompassed more than 9,000 acres, "the entire half of the large amphitheater-shaped valley, and

approximately one-third of the coastal half'(Haun 1.991.4). Atotal of l3l sites, consisting of
1,004 features, was identified during the survey. Indigenous Hawaiian feature types recorded

include alignments, C-shapes, L-shapes, U-shapes, walls, terraces, enclosures, mounds,
platforms, walled terraces and paved terraces. The features recorded relate to activities including
habitation, rituals, ceremonies, agriculture, the procurement of lithic raw material, and the

manufacture of stone tools. Historical and recent structures associated with cattle ranching and

military use of the area were also identified. Fourteen shovel probes provided datable materials
(charcoal and volcanic glass), as well as cultural materials (artifacts and midden). Radiocarbon

dates range from A.D. 1420 to 1950. It is suggested that the interior of Lualualei Valley was

initially occupied on a temporary basis by people cultivating the area. This may have begun as

early as the mid 1400's, continuing up to the mid to late 1700's to early 1800's. Permanent

habitation sites were occupied, and population of the valley evidently increased quite rapidly,
based on the dense distribution of habitation and agricultural features (Haun 1991:vii).

During an archaeological study conducted on a five-acre parcel, formerly a basil farm, no

archaeological remains were documented (Chiogioji and Hammatt 1993). The parcel was

situated between Pu'u o Hulu and 'Ulehawa, north of the current study area.

An archaeological inventory survey of an approximately l7}-acre parcel located southeast of
the Naval Magazine was conducted by Cultural Surveys Hawai'i, Inc. (Hammatt et al. 1993).

The parcel is described as comprising "vacant, unused lands. It is undeveloped and contains

several remnant and abandoned historic structures" (Hammatt et al. 1993:7). Eight
archaeological sites were identified, including "two traditional Hawaiian sites and six historic
sites related to ranching and military activities" (Hammatt et al. I993:i). The two traditional
Hawaiian sites, 50-80-08-4366 (a site complex) and 50-80-08-4367 (a wall remnant), were

interpreted as being affributable to traditional Hawaiian activity, with one site (50-80-08-4366)
probably representing prehistoric, recurrent habitation at the foothills of Pu'u Heleakald. This is
primarily evidenced by the presence of a probable hearth feature within the site complex. Site

50-80-08-4367 - a remnant wall section running adjacent to an intermittent streambed - suggests

an agricultural usage, possibly constructed to retain or divert water. Given the weathered

condition of the structure, this site may be prehistoric (Hammatt et al. 1993:28).
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The paucity of Hawaiian sites within the study parcel - in comparison to the number located

within the large Naval Magazine study area, located to the north and mauka, suggests that the

parcel may represent, at most, the makai-most fringe of the inland settlement. The survey report

concludes:

The few traditional Hawaiian sites identified during the present study suggest that

most of the project area was sparsely inhabited during prehistory and early history.

This would be due primarily to the lack of fresh water resources in the

vicinity...Although t rrfu"" run-off and intermittent drainage present in the project

area would allow some potential for seasonal agriculture, the attraction for settling

in the wetter upland valleys would surely have been greater. (Harrtmatt et al.

1993:31)

A cultural resource review survey was conducted by Ogden Environmental and Energy

Service Co., Inc. (1997). This survey reviewed existing information on sites in the previously

listed locations. Sites reviewed within NAVMAG-LLL included 197 sites with 1020 recorded

features and also an additional 400 sites that had been reported but not recorded; in NAVMAG-
Waikele five sites with l1 features; in NAVMAG-West Loch two sites; and Kolekole Rock was

located near NAVMAG-LLL. Three sites listed in the National Register of l{istoric Places

OIRHP) were located in the project area. They include the Nioiula Heiau, NAVMAG-LLL;
ioki'okiol"pe Fishpond, NAVMAG-West Loch; and the Pearl Harbor National Historic

Landmark, NRHP site 50-80-13-9992

An archaeological survey of 260 acres of the Lualualei Ahupua'a Radio Transmission

Facility *u, .urrGd out to locate archaeological sites and incorporate them into a Cultural

Resouice Management Plan (Ogden Environmental and Energy Services Co., Inc. 1998). Three

sites were located, 50-80-08-5591, 50-80-08-5592 and 50-80-08-1886. Site 50-80-08-5591 is

composed of features that are associated with the sugarcane industry of the 19th and 20th

centuries. Site 50-80-08-5592, apermanenthabitation site and Site 50-80-08-1886, arockmound
are considered traditional Hawaiian sites. The report suggests that areas inland from the coast

may once have been more heavily settled.

Cultural Surveys Hawai'i recently (Tulchin et a\.2003) conducted an inventory survey of the

proposed Wai'anai 242 Reservoir and Access Road project area, on the northeast ridge of Pu'u

Ma;iti'ili. Two possible field shelters and a cave were investigated, but there was little evidence

that these were traditional Hawaiian sites.

Jones and Hammatt (2004) completed a monitoring report for sections of La'ikd, Wai'olu

and princess Kahanu Streets four a water main installation and found no historic or prehistoric

cultural materials.

B. Previous Archaeological Studies in Ma'ili
During the 1970's and 1980's, a series of studies was undertaken at Ma'ili on the northeast

side of Pu'u o Hulu, north of the present project area. The area encompassed by these studies

would ultimately comprise 415 acres. ln tilS, William Barrera conducted an archaeological site

survey of approximately 80 acres at MA'ili. The eighty acres were divided into two survey areas.

Barrera recorded six sites: five stone configurations and a single midden scatter. Four of the

stone structures were deemed by Barrera to be either of modem origin or too amorphous to
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assess. However, one, Site Ch-Oa-l, was judged "quite probably an ancient religious structure"
(Barrera 1975 9).In October of 1975, Ross Cordy conducted an archaeological excavation of
Site Ch-Oa-l. Cordy's report on the excavation noted "no undetlying cultural deposits were

found" and Cordy concluded that the results of the excavation indicated the structure was not an

ancient religious structure, but was rather a quite recent structure (probably built no earlier than

1930-1940) of unknown function (Cordy 1975).

Also in 1975, Cordy conducted an archaeological survey of an additional 130 acres at MA'ili.
Cordy identified nineteen sites including stone walls, mounds, enclosures, platforms, C-shapes, a

trench with bridge, and a trail. Two rock platforrns were recorded in what is now the proposed

Pu'u o Hulu Community Park, Ch-Oa-28 (State Site No. -3757) and Ch-Oa-29 (State Site No. -
3758). Site No. -3757 was described as a veftical-sided platform with a flat surface with
dimensions of 6.2 m long by 4.9 m wide. Site No. -3758 was described as a rock platform with a
C-shaped enclosure with dimensions of 6.0 m long, 5.5 m (meters) wide and 0.8-i.0 m high. In
interpreting the platforms, Cordy suggests that the "vertical, high well-made walls are almost
always characteristic of recent era sites" (Cordy 1976: 23). Cordy notes that much of the

surveyed land had been recently impacted by bulldozing activity for quarrying purposes and

concludes: "Most of the sites found in this survey are either walls, highly disturbed sites, or
seemingly recent (ca. AD 1890-1970) sites" (Cordy I976:21). His conclusions are largely based

on associated historic or modern surface artifacts. He recommended archaeological test

excavations of a C-shape enclosure, five platforms and a rock enclosure.

An archaeological reconnaissance survey for the proposed Wai'anae Corporation Yard was

completed in 1983 (Kennedy 1933). No archaeological sites were found in the project area,

which was on the coast along Ma'ili Point, north of the present study area.

The areas surveyed by Barrera and Cordy in the 1970's were subsumed in a 415-aere "Maoili
Kai Property project area" (TMK 8-7-lA:2,14) that was the subject of an archaeological
reconnaissance survey conducted by Paul H. Rosendahl, Inc. in December of 1987. The survey

report (Mayberry and Rosendahl 1988) noted that "large scale ranching, land clearing, and

quarrying from 1851 to the present have extensively altered" the project area (Mayberry and

Rosendahl 198S:ii). The report also documented 12 new sites and the reinvestigation of 14 sites

previously recorded by Barrera and Cordy. The report summarizes:

Land clearing and quarrying in particular have been destructive to the natural and

cultural environments. One result of the destruction is that 24 of the 26 sites in the
project area date to the 20th century. Two of the 24 sites date to the early to late

20th century and the other 22 sites date from 1930 to the present. Only two small

sites, rock features without associated artifacts, may predate the 20th century.
(Mayberry and Rosendahl 1988:ii)

Five sites were recommended for subsurface testing including site 50-80-08-3344, a platform
located approxirnately 2500 ft north of Pu'u o Hulu Community Park, site 50-80-08-375A, a C-

shape enclosure located approximately 2500 ft north of the Pu'u o Hulu Park, site 50-80-08-
3755, a rock mound/platform located approximately 2000 ft north of Pu'u o Hulu Park, site 50-

80-08-3335, a sinkwell and wall located approximately 2000 ft makai of the Puou o Hulu Park,

site 50-80-08-3339, a stone enclosure and wall located on the northern base of Pu'u o Hulu
Mauka. The two platforms (sites 50-80-08-3757 and 50-80-08-3758) recorded earlier by Cordy
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were relocated during the Rosendahl survey and were interpreted as sites related to land clearing

and ranching of the early twentieth century. Mayberry and Rosendahl (1994: 22) conclude:

None of the ovoid or rectangular rock mounds and platforms in this group exhibit

indications of intemal structuring in the form of walls or raised platforms. They are

thought to be the result of land clearing and rock-gathering operations... The

research potential and cultural significance of this second group of sites is minimal'
No further work was recommended for the rock platforms in the study area and

these sites are thought to have been destroyed during the initial grading of the

development.

Subsurface testing of the sites recommended for further testing during the Rosendahl study

was carried out at the end of 1993 (Jimenez 1994). The sinkwell and wall (site 50-80-08-3335)

had been destroyed during Phase I of the development, so no further archaeological testing could

be done on that site. Of the remaining sites tested, only one produced evidence of pre-contact

use, site 50-80-08-3750. This C-shaped enclosure yielded small amounts of lithics, midden, and

charcoal. Radiocarbon dates suggest the site was used as a temporary habitation during the late

prehistoric period. Further data collection was recommended for this site.

In 1990, several burials were inadvertently discovered during excavation work associated

with improvements to the Ma'ili water system (Hammatt and Shideler 1990). In total, the water

main work uncovered seven burials found in calcareous beach sand. Five of the burials were

removed and two were left in situ. The five sets of removed human remains were examined to

determine ethnicity and all were found to be Polynesian. The report concludes that the

concentration of burials suggests a "specific burial ground for one or more Hawaiian families of
the Ma'ili area during prehistoric or early historic times" (Hammatt and Shidelet 1990:23).

In 1999, PBR Hawaii completed a Final Environmental Assessment for the recent

improvement of 'Ulehawa Beach Park. An extensive cultural horizon, 8 to 10 centimeters thick

wai recorded within a sand dune cut. The deposit included charcoal flecking and contained bird

and fish bones (PBR Hawai'i 1999).

ln 1999, McDermott and Hammatt (2000) conducted an inventory survey on a 57.65 acre

parcel of 'Ulehawa Beach Park. Two subsurface cultural layers, designated sites 50-80-08-5762

and 50-80-08-5763, were found during test excavations that covered approximately 2o/o of the

project area. The deposits consisted of midden (marine shell, fish bone, etc.) and both indigenous

instr trootcs, volcanic and basalt flakes) and historic (glass, metal, and concrete fragments)

artifacts. Of particular interest was a nearly complete, barb-less pearl shell fishhook with an

unusually deep v-bend reminiscent of Marquesan or Tahitian hooks. This type of fishhook is

considered atypical for Hawaiian fishhooks. Both cultural layers appeared to date to late pre-

contact or very early post-contact times. The scant midden and artifact assemblages found

suggest liffle evidence of permanent or recurrent habitation along the coastal area and funher

enforces the consensus that traditional Hawaiian settlement was concentrated inland. Also during

1999, two extensive cultural deposits were identified during an archaeological inventory survey

of 'Ulehawa Beach Park (McDermott and Hammatt 2000: 147-149), as State sites 50-80-08-

5762 and 50-S0-08-5 763. Located adjacent to Lualualei Naval Road, south of the current project

area, site 50-80-08-5762 contains charcoal enriched sediments, pit features, and a midden

associated with prehistoric occupation. Site 50-80-08-5763 is located adjacent to Princess

Kahanu Avenue, between the comfort station and 'Ulehawa Streamo and contains charcoal
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enriched sediments, pit features, artifacts and midden associated with prehistoric occupation.
This deposit is makai of the present project area, on the other side of Farrington Highway.
According to a local informant, Walter Kamana, a fishing fto a (shrine) used to stand in this area,
but was destroyed by the 1946 tidal wave. Mr. Kamand also said that this general area was part
of a pre-contactlearly historic habitation site.

Also noted in this report is an area identified by a local informant to contain burials and
cultural deposits (McDermott and Hammatt 2000: 43). This area extends approximately from
'Ulehawa Stream northwest. Mr. Walter Kamand's comments pertaining to the present project
area follow:

The land from the bathrooms, just north of 'Ulehawa drainage, on around MA'ili
point is all kapu (taboo) ground. The night marchers are active at this place. There
have been problems associated with that area, including violence and tragedy,
including car wrecks. There were lost souls at that place in Hawaiian times. It is
likely that you will find Hawaiian remains in the area. There are burials there on the
makai side of Fanington Highway. A testing crew went in there to test the area, but
Mr. Kamana did not know what for. Bones were found, but the public was not
informed.

Just beyond Hakimo Road, on the makai side of Farrington Highway, is a place
called by the Japanese "Takamina", where the Japanese shrine stands today. [a
"fishing marker" approximately 500 m north of Hakimo Road]. The Japanese

shrine is not only important because of the Japanese culture and beliefs, but because
of Hawaiian culture and beliefs as well. It was formerly a shrine area for the
Hawaiians, but the shrine area has been largely forgotten by local Hawaiian
residents. The shrine area should be respected at all times. Mr. Kamana mentions it
as a "Point to Point (?) burial ground". That place must be respected. (McDermott
and Hammatt 2000:43).

The presence of coastal cultural deposits to the south suggest that the area was significant in
traditional times, and that the sandy shoreline seaward of Farrington Highway may contain
additional, heretofore unidentified burials and cultural deposits (Dega 1998:3, McDermott and
Hammatt 2000). A number of historic-era structures, such as concrete World War II bunkers,
were also noted in the 'Ulehawa Beach Park studies (Dega, 1998: 5; McDermott and Hammatt
2000:143-147). Two WWII concrete foundations were observed seaward of Fanington Highway.

A recent archaeological study (Hammatt et al" 2001) has evaluated the available data on
burials in the vicinity of the present project area. This study notes a document in SHPD Burials
Program files entitled "Burial Sites and Grave Sites Graveyards and Cemeteries Case Inventory"
@age 19) has a line item:

* Ma'ili - Cave Burials / ID (#584)

x human remains re-interred.

It is less than clear whether there are known remains in M5'i1i Cave or where this cave may
be. This 2001 study also notes that a few sites in Lualualei Ahupua'a are traditionally associated
with human deaths. Nioiula Heiau on Hdlona Ridge in Lualualei (Site 149; also known as Hdlona
Heiau) was said to have been of the po'okanaka class (McAllister 1933:110, Westervelt
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l9l5a:122, Westervelt 1915b:178, Thrum 1908:47), which suggests associations with human

sacrifice, but this site was located at the south base of the Pdhoa Cliffs of the Wai'anae Range'

There are numerous accounts associating Kolekole Pass and vicinity with battles and mortal

combat (Sterling and Summers 1978:67), but the area referred to is Pdhdkea Pass. 'Ilihune Heiau

lsite 14i, reported as destroyed by 1930), also said to be of po'okanaka class (McAllister

iq:3,t10; Thrum 1906:47) lay closlr at the tip of the Heleakald Ridge, southeast of the present

project aiea. This 2001 study also notes thaf a Lualualei, Wai'anae, O'ahu map by Emerson,

dated October 1901 (Registered Map Number 2040), shows an annotation of "Maili Grave" on

the seaward side of present day Farrington Highway.

Based upon the survey of the previous archaeological work conducted in Lualualei discussed

above Table 3 and Figure 15 display archaeological sites thatare within one mile of the project

area.

I
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Table 3: Previously Identified Sites Within One Mile of the Nanakuli Municipal Solid Waste Site
B Project Area.

su{P # DiStancb and
General Location
Relative to the
Proiect Area

Nature of Site Status/
Comments

Sorirce

50-80-
08-147

100 yds SE 'Ilihune Heiau Destroyed McA
1933

Irster
1r0

50-80-
08-148

Between 0.5 and 1.0
miles to the S

Maui'Rock Large boulder McA
1933

lister
110

50-80-
08-3337

Between 0.25 and
0.5 rnile, to the
wNw

Wall Boundary Mayberry &
Rosendahl
1994:28

s0-80-
08-3338

Between 0.5 and 1.0

mile, to the WNW
Rock Mounds Two mounds Mayberry &

Rosendahl
1994'28

50-80-
08-3339

Between 0.5 and 1.0
mile, to the WNW

Enclosure & wall Temporary
Habitation

Maybery &
Rosendahl
1994.'28

50-80-
08-3340

1.0 mile, to the west C-shape & wall Possibly Military Maybeny &
Rosendahl
1994:28

50-80-
08-4053

Between 0.5 and 1.0
miles to the NE

Ag. Complex Agriculture Cordy et al.
1990:1 3

50-80-
08-4054

Between 0.5 and 1.0
miles to the NE

Hab./Ag.
Complex

Permanent
Habitation &
Asriculture

Cordy et al.
1990:13

s0-80-
08-40s5

Between 0.5 and 1.0
miles to the NE

Enclosure Asriculture? Cordy et al.
1990:14

50-80-
08-4056

Between 0.5 and 1.0
miles to the NE

Hab./Ag,
Complex

Permanent
Habitation &
Asriculture

Cordy et al.
1990:14

50-80-
08-4159

Between 0.5 and 1.0
miles to the NE

Hab. Complex Temporary
Habitation

Cordy et al.
1990:14

50-80-
08-4161

Between 0.5 and 1.0
miles to the NE

Hab. Complex Temporary
Habitation

Cordy et al.
1990:15

50-80-
08-4163

Between 0.5 and 1.0
miles to the NE

Enclosure Agriculture? Cordy et al.
1990:1 5

50-80-
08-4165

Between 0.5 and 1.0
miles to the NE

Hab. Complex Temporary
Habitation

Cordy et al.
1990:15

50-80-
08-4166

Between 0.5 and 1.0
miles to the NE

Hab./Ag.
Complex

Perm.Hab. & As. Cordy et al.
I 990:1 5

50-80-
08-4168

Between 0.5 and 1.0
miles to the NE

Hab. Complex Temporary
Habitation.

Cordy et al.
1 990:16

50-80- Between 0.5 and 1.0 Wall Boundarv Cordv et al.
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SIHP # Distance and
General Location
Relative to the
ProiectArea

Nature of Site Status/
Comments

Source

08-4171 miles to the NE 1990:16

50-80-
08-4t72

Between 0.5 and 1.0
miles to the NE

Platform Unknown
function

Cordy et al.
1990:16

s0-80-
08-4173

Between 0.5 and 1.0
miles to the NE

Hab./Ag.
Complex

Perm.Habitation
Asriculture

Cordy et al.
1990:16

50-80-
08-4175

Between 0.5 and 1.0

miles to the NE
Hab. Complex Temporary

Habitation
Cordy et al.
1990:17

50-80-
08-4t77

Between 0.5 and 1.0

miles to the NE
Rock Shelter Unknown

function
Cordy et al.
1990:17

50-80-
08-4178

Between 0.5 and 1.0

miles to the NE
Hab. Complex Temporary

Habitation
Cordy et al.
1990:17

50-80-
08-4t79

Between 0.5 and 1.0

miles to the NE
Wall Boundary Cordy et al.

1990:17

50-80-
08-4180

Between 0.5 and 1.0

miles to the NE
Hab. Complex Permanent

Habitation
Cordy et al.
1990:17

50-80-
08-4182

Between 0.5 and 1.0

miles to the NE
Ag. Complex Agriculture Cordy et al.

1990:17

s0-80-
08-4183

Between 0.5 and 1.0

miles to the NE
Hab. Complex Temporary

Habitation
Cordy et al.
1990:17

50-80-
08-4210

Between 0.5 and 1.0
miles to the NE

Hab. Complex Permanent
Habitation

Cordy et al.
1990:1 8

50-80-
08-42tr

Between 0.5 and 1.0

miles to the NE
Hab. Complex Perm. Hab. Cordy et al.

1990:18

s0-80-
08-42T2

Between 0.5 and 1.0

miles to the NE
Hab. Complex Perm. Hab. Cordy et al.

1990:18

50-80-
08-42t3

Between 0.5 and 1.0
miles to the NE

Enclosure Permanent
Habitation

Cordy et al.
1990:18

50-80-
08-42r4

Between 0.5 and 1.0

miles to the NE
Hab. Complex Temporary

Habitation
Cordy et al.
1990: I 8

50-80-
08-4364

200 yards to north Wall Ranching Hammatt et
al.1993.,25

50-80-
08-4365

200 yards to north Shelter Military Harnmatt et
al.1993:25

50-80-
08-4366

Between 0.25 and
0.5 mile. to theNNE

Hab. Complex Habitation Hammatt et
al.1993:25

50-80-
08-4367

0.5 mile, to the north Wall Asriculture Hammatt et
al.1993:25

s0-80-
08-4370

Between 0.25 and
0.5 mile. to the north

House Lot Ranching Hammatt et
al.1993:25

50-80-
08-4371

Between 0.5 and 1.0

mile, to the north
Wells Ranching Hammatt et

al.1993:25

s0-80- Between 0.25 and Foundation Ranchine Hammatt et
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SIHP # Distance and
General Location
Relative to the
Proiect Area

Nature of Site Statusl
Comments

Source

08-4372 0.5 mile. to the north al.1993:25
s0-8008-
4373

Between 0.25 and
0.5 mile. to the north

Incinerator Military/Ranchin
g

Hammatt et
al.1993:25

s0-80-
08-4398

Between 0.5 and 1.0

mile to the NE
Hab./Ag.
Complex

Temporary
Habitation &
Asriculture

Cordy 1993:7

50-80-
08-4403

Between 0.5 and 1.0

mile to the NE
Hab. Complex Perm. Hab. Cordy 1993:7

50-80-
08-4404

Between 0.5 and 1.0

mile to the NE
Hab. Complex Temporary

Habitation
Cordy 1993:7

s0-80-
08-4405

Between 0.5 and 1.0

mile to the NE
Hab. Complex Permanent

Habitation
Cordy 1993:7

50-80-
08-4408

Between 0.5 and 1.0
mile to the NE

Hab. Complex Temporary
Habitation

Cordy 1993:7

50-80-
08-4408

Between 0.5 and 1.0

mile to the NE
Complex Permanent

Habitation &
Asriculture

Cordv 1993:7

s0-80-
08-4415

Between 0.5 and 1.0

mile to the NE
Poss. Heiau Ceremonial Cordy 1993:8

50-80-
08-4419

Between 0.5 and 1.0

mile to the NE
Hab. Complex Permanent

Habitation
Cordy 1993:8

50-80-
08-4420

Between 0.5 and 1.0

mile to the NE
Enclosure Ranching Cordy 1993:8

s0-80-
08-4421

Between 0.5 and 1.0

mile to the NE
Hab. Complex Temporary

Habitation
Cordy 1993:7

50-80-
08-4803

Between 0.5 and 1.0

mile to the NE,

Hab./Ag.
Complex

Temporary
Habitation &
Asriculture

Cordy 1993:7

50-80-
08-4804

Between 0.5 and 1.0

mile to the NE
Hab./Ag.
Complex

Temporary
Habitation &
Acriculture

Cordy 1993:7

50-80-
08-4806

Between 0.5 and 1.0

mile to the NE
Hab./Ag.
Complex

Temporary
Habitation &
Asriculture

Cordy 1993:7

s0-80-
08-4808

Between 0.5 and 1.0

mile to the NE
Hab./Ag.
Complex

Temporary
Habitation &
Asriculture

Cordy 1993:7

50-80-
08-4808

Between 0.5 and 1.0

mile to the NE
Hab./Ag.
Complex

Temporary
Habitation &
Asriculture

Cordy 1993:7

50-80-
08-4809

Between 0.5 and 1.0

mile to the NE
Hab./Ag.
Comolex

Temporary
Habitation &

Cordy 1993:7
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SIHP # Distance and
General Location
Relative to the
Proiect Area

Nature of Site Statusl
Comments

Source

Asriculture
s0-80-
08-4810

Between 0.5 and 1.0

mile to theNE
Hab. Complex Permanent

Habitation
Cordy 7993:7

50-80-
08-5761

Between 0.5 and 1.0

mile to the NE
Bunkers & Slabs WWII Military McDermott

& Hammatt
2000:144-
147

50-80-
08-5762

Between 0.5 and 1.0

mile to the NE
Subsurface Layer Pre-contact McDermott

& Hammatt
2000:147

50-80-
08-s763

Between 0.5 and 1.0

mile to the NE
Subsurface Layer Pre-contact McDermott

& Hammatt
2A0A:147-
r49

50-80-
08-s946

Between 0.25 and
0.5 mile, to the south

Camp Andrews WWIIMilitarv McDermott
et al.
2AAI:40-62

50-80-
08-5947

Between 0.25 and
0.5 mile, to the south

17 sinkholes one sinkhole has

a burial
McDermott
et al.
2001:62-128

50-80-
12-9714

Between 0.25 and
0.5 mile, to the SW
alons the coast

o.R.&L.
Railroad

Railroad Bed McDermott
& Hammatt
2000:149
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Figure 15. Location of Archaeological Sites in the Vicinity of the Proposed Nandkuli Municipal
Solid Waste Site B Proiect Area.

A,)



I
t
T

I
I
I
t
t
I
I
I
t
T

I
I
I
I
I

Settlement Patterns for the Study Area

IV. SETTLEMENT PATTERNS FOR THE STUDY AREA

Cordy (1993) has provided a synthesis of the settlement pattems and prehistory of the

Wai'anae District, of which Lualualei is a portion. This study places the settlement of Wai'anae

into the wider context of O'ahu settlement as a whole. The proximity of expansive forest

resources and well-watered agricultural lands to abundant marine resources made the windward

side of O'ahu most appealing to the early O'ahu settlers and their descendants. Foraging trips to

the dryer areas of the island would have occurred and were most likely associated with recurrent,

temporary habitation used during resource procurement. The rich marine resources of the

Wai'anae District, particularly the fishing grounds off-shore, would have been a strong draw for

early O'ahu inhabitants. As population in the windward areas increased, permanent settlement

began to spill over into the well-watered regions of the leeward side. Eventually, with further

populatiorr expansion, permanent settlement spread to the less watered regions of the leeward

iidi, wtrich included much of the Wai'anae District and all of the current project area (Cordy

1998:l-6). Settlement would most likely begin as temporary habitation along the coast in

association with marine resource procurement. Later, permanen! settlement would have

developed in response to expanding populations in previously settled, better watered areas'

Prehistorically, land use in Lualualei was greatest at the sea, where marine resources were

plentiful, and in ihe mountainous interior, where there was sufficient rainfall for agriculture and

iorest resources. The intervening lands between the sea and the mountains were a dry scrubland.

Although potentially useful for dryland agriculture in the wet winter months, it is unlikely that

this area would have been largely utilized by Native Hawaiians. The settlement pattern prior to

Western Contact for this region was likely dispersed residences concentrated at the sea and the

mountains. Based on the season and the available resources, the resident population most likely

used multiple residences, perhaps one at the seaside and anothet mauka, to reduce resource

transport time. It is also pbssibG, as is suggested by the account provided by Pukui (cited in

McGrath et al. 1973:10), that there existed an informal exchange network where by coastal

dwellers traded marine resources for the agricultural and forest resources of the inland dwellers.

Archaeological surveys of the upper portion of Lualualei Valley have located the remains of
traditional-Hawaiian habitation, ieremonial, and agricultural structures. The extensive

archaeological survey of the mauka portions of these valleys is offset by a paucity of
archaeololical investigation in their coastal portions. However, based on context, information

from longlime residents of the area, and tradilional accountso it is likely that the coastal areas of
Lualualei will contain cultural deposits related to habitation, including human burials.

Available radiocarbon dates indicate that by at least A.D. 600-800, there was at least

temporary coastal habitation on the Wai'anae coast. This dated sample comes from the area

fronting Poka'T Bay, one of the only areas along the Waioanae Coast to have a perennial stream

reach the coast, and undoubtedly one of the more attractive areas for early temporary ando later,

permanent settlement (Cordy 1998:6). Radiocarbon dates from inland, apparently permanent

habitation contexts, within Ndndkuli indicate permanent settlement began by A.D. 1200-1400

(Cordy 1997:9). Extensive archaeological survey of inland Lualualei has yielded radiocarbon

dates from permanent habitation contexts dating to A.D. 1620, with earlier dates (mid 1400's)

for apparently temporary habitation structures (Haun 1991:237).
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The only coastal dates for Lualualei are those reported by McDermott and Hammatt (2000)

from the two coastal habitation deposits (Sites 50-80-08-5762 and -5763) found during the
inventory survey of the 'Ulehawa Beach Park parcel. The three available dates from this project
area span a broad temporal period, from 1460 to 1950. However, considering the early coastal

date from Poka'T Bay and the mauka dates from Lualualei, it is certainly plausible that at least

temporary coastal settlement took place within the first half of the 1460-1950 age range.

However, if there is inland settlement and resource procurement by circa A.D. 1200-1400, it is
likely that initial coastal temporary habitation, associated with marine resource procurement,
predated this inland settlement.

The population along the Wai'anae may always have been quite low. The immediate vicinity
lacked water for cultivation and was proverbial for its poverty. Vancouver in 1785 noted "few
inhabitants" in "the barren, rocky waste." Whitman in 1815 referred to the vicinity as an
o'uncultivated plain." Oral history accounts emphasize the "crops were always poor and

miserable.o'

By the mid-1800's the traditional Native Hawaiian lifestyle in the valley of Lualualei was in
decline. The sandalwood trade, which ended circa 1829, undoubtedly had a negative effect on
the Native Hawaiian population. Beginning at this time, Lualualei began its cattle ranching
period. The introduction of sugar plantations brought more foreigners and the OR&L railroad,
which was linked to Wai'anae in 1895. Based on the paucity of LCA's claimed within the area

and the early population figures, it appears that the Native Hawaiian population was quite low in
the latter half of the I 9th century.

Population numbers slowly increased when homesteading was instituted in the early 1900's.

Military use of the land began in 1917. WWII greatly affected the landscape of the Wai'anae
coast by placing bunkers, gun emplacements, and barbed wire along the waterfront. As noted by
the local informants, tsunamis have also altered the landscape.
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V. BACKGROUND SUMMARY AND PREDICTIVE MODEL

In summary, numerous archaeological investigations have taken place with Lualualei Valley

on the Leeward side of O'ahu. The studies have demonstrated a pattern of high intensity land use

in only the mauka and makai portions of Lualualei Valley, with a relative gap in archaeological

remains in the middle sections.

The studies of the maukaportions of the valley (Haun 1991, Ogden Environmental Services

1gg7) identified more than 500 archaeological sites, which included well over 1,000 features.

The identified features included "alignments, C-shapes, L-shapes, U-shapes, walls, terraces,

enclosures, mounds, platforms, walled terraces and paved terraces" (Haun 1991; vii). These

features related to habitation, agriculture, rituals, ceremonies, ffid the procurement and

manufacture of stone tools.

Extensive evidence of precontact Native Hawaiian activity has also been recorded in makai

sections of the ahupua a, immediately adjacent to the ocean (Hammatt and Shidelet' 1990;

McDermott and Hammatt 2000). Hammatt and Shideler (1990) documented 7 Native Hawaiian

burials during improvements to the water system. McDermott and Hammatt identified two

cultural layeri thaf exhibited charcoal deposits, pit hearts, and midden associated with prehistoric

occupation. Fishhooks were also found.

In contrast to the abundance of traditional Hawaiian sites and features encountered during the

Bishop Museum survey of the maukn half of Lualualei, the surface sites recorded during the

studies in the central section of Lualualei Valley at Ma'ili were either post-contact or of
equivocal origin. In the one instance where excavation was attempted at a structure originally
ju^dged "quite possibly a heiau" (Site Ch-Oa-l), the site was established as modem and no

subsurface deposits were encountered. The lack of traditional Hawaiian sites in these areas may

reflect not only the distortions of modern disturbances (including bulldozing, farming and

ranching) but aiso a general disuse during pre-contact times. Population and activity in Lualualei

may have been primarily focused in a nirrow band along the coast and farther inland in the

mauka reaches of this large valley.

Based upon the previous archaeological research conducted within the ahupua'a, the land in

between the coastai and mauka zones are likely to be characterized by fairly an ephemeral

archaeological record pointing to the intermittent use of locations such as trails, lithic scatters,

and temporary habitation sites.

I
45



Survev Results'

VI. SURYEY RESULTS

A. SrHP s0-80-08-6699

State SIHP 50-80-08-6699 (Figure 16) is a small pahoehoe basalt rock shelter located

approximately 35 meters upslope of the two large water tanks discussed in the Built Environment

section. The site's location (589088mE; 2365754mN) is shown in Figure 1. A plan map of the

site and the two excavation units is shown in Figure 17 and a cross section of the entrance to the

rock shelter is provided in Figure 18. The rock shelter's floor sutface consists of loose silty clay

with numerous subangular basalt pebbles, cobbles, and boulders. Two basalt flakes were

discovered on the surface indicating the potential for subsurface cultural deposits. Two
contiguous test units were excavated within the rock shelter to determine the presence or absence

and collect appropriate samples from any subsurface cultural deposits. The test units also

provided the opportunity to investigate the rock shelter's depositional history.

l. Test Unit #l
Excavationdimensions: I mby I m

Test Unit #l was placed centrally within the rock shelter and completely undemeath the

basalt overhang. A pre-excavation photograph of Test Unit 1 is shown in Figure 19. All surface

rocks were inspected to see if they were artifacts, and those which demonstrated evidence of
human modification were collected, while the rest were set aside. Figure 20 shows the plan view
of Test Unit #1 at the base of stratum III and includes the locations of features 1 and 2. Feature 1

is a small charcoal and ash concentration. Feature 2 was a small scoop hearth measuring 35 cm

by 40 cm. When the hearth had originally been created at the time that the rock shelter had been

in use the depression was dug down into the culturally sterile stratum IV. The hearth was

contained a thick lens (4 cm) of charcoal above a thinner lens of ash (1-2 cm). These features are

not shown in the schematic profile of the northeast wall (See Figure 2l) because both features

were completely encompassed by the test unit. A post-excavation photo of Test Unit 1 is shown

in Figure 22 and the northeast wall of Test Unit #1 is shown in Figure 23. Table 4 displays the

recovered remains from Test Unit #1
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Stratum I:

0-4 cmbs

Stratum II:

4-24 cmbs

10 YR 212, very dark brown; fine to very fine silty clay;
structureless, loose dry consistency; plastic; no cementation; clear

smooth lower boundary. Very loose aeolian over a much more

compact layer II. Contains animal bone, kukui nut, basalt flakes,

marine shell, and charcoal.

Al Horizon; 10 YR 212, very dark brown; fine to very fine silty
clay; very coarse, subangular blocky structure; very hard dry
consistency; plastic; strong cementation; abrupt wavy lower
boundary. Strong soil development with many gravel to cobble size

basalt inclusions. Contains charcoal, marine shell, basalt flakes,

animal bone, kukui nut, volcanic glass, and a shell preform.
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24-42 cmbs

42-43150 cmbs

B Horizon; 10 YR 313, dark brown; fine to very fine silty clay;

weak, fine, crumb structure; hard dry consistency; plastic; weak

cementation; abrupt wavy lower boundary. This layer contained

features 1 and 2 (Figure 20), both of which were collected and

floated. A charcoal sample from Feature 2 was submitted for
radiocarbon dating analysis. The sediment from the entire layer was

bagged and wet screened through l/8 inch mesh in the lab. charcoal,

basalt flakes, volcanic glass, animal bone, and shell were present.

l0 YR 3/4, dark yellowish brown; fine to very fine silty clay;

structureless, extremely hard dry consistency; plastic; indurated;

very abrupt broken lower boundary. This is a sterile clay layer wittr

a very small amount of silt in it. The layer overlies the bedrock. This

stratum is sterile of cultural material.

Figure l6 SII{P 50-80-08-6699 with photo scale. Photograph taken looking east.
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Figure 18. SIHP 50-80-08-6699; cross section map of the entrance to the rock shelter.
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Figure 19. Pre-excavation photograph of I m by I m Test Unit #1 in SIHP 50-80-08-6699 with
trowel for scale and direction of north. Photograph taken looking southeast.

Figure 20. Plan view of the base of Layer III, Test Unit #1, SIFIP 50-80-08-6699 showing the

location of features 1 and2.
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Figure 21. Site 50-80-08-6699, schematic of stratigraphy along the northeast wall Test Unit #1.

Figure ZL.Looking southeast at test Unit #1, SIHP 50-80-08-6699, after excavation. Note the

bedrock on the floor of the unit.
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Figure 23. Photograph looking northeast at the northeast wall of Test Unit #1, SIHP 50-80-08-

6699.
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Table 4: Counts and Weights (in parentheses) of Archaeological Materials Recovered from Test Unit #l In SIHP 50-80-08-6699.

Recovered Materials Surface Stratum I Stratum II Stratum III Strat. III. Feature I Strat. III Feature 2

Basalt Flakes 2 (112.7 s\ I (10.2 e) 7 (14.9 s\
Charcoal (0.9 e) I 1.7 s) (7.3 s.\ 3.4 s) (145.0 e)

Coral 4 (2.2 s.)

Fish Bone 1 (0.1 e)

Kuku'iNut 2 (2.1 s.\ 5 (1.6 e)

Rat Bone 3 (0.1 e) 49 (1.8 s) 88 (2.1 s)

Marine Shell 4 (0.7 s.) 6 (1.4\ 6 (0.8 e)

Volcanic Glass Pebbles 3 44.9 s.\ I (4.0 e)
Volcanic Glass Flakes 7 4.0 s) l1 (2.8 e)
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2. Test Unit #2

Excavation dimensions: I m by 0.5 m

The unexpectedly successful results of Test Unit #1 prompted the excavatigl 9f a second test

unit within the rock shelter to recover further archaeological materials. Test Unit #2 is located

immediately adjacent to the southwest of Test Unit #1 (See Figure 16). The natural shape of the

rock shelter constrained the size of the second test unit. A pre-excavation photo is shown in

Figure 24. The stratigraphy in Test rJnit #2 exactly matched that of Test Unit #l except that no

hearths were uncovr..O. ftt. in filled rodent burrow in the south corner of Layers III and IV (See

Figure 26) isthe only feature of note from Test Unlt#Z.

Stratum I:

0-418 cmbs

Stratum II:

4/8-28 cmbs

Stratum III:

28-43 cmbs

Stratum IV:

43150 cmbs

10 YR 212, very dark brown; fine to very fine silty clay1'

strucfureless, loose dry consistency; plastic; no cementation; clear

smooth lower boundary. Very loose aeolian sediments over a much

more compacllayer II. Contains animal bone.

A1 Horizon; 10 YR 212; vei'ry d11k lrown; fine to veV fn1 si]tV

clay; very coarse, subangular blocky structure; very hard dry

consisteniy; plastic; strong cementation; abrupt wavy lower

boundary. Strong soil development with many gravel to cobble size

basalt inclusions. Contains charcoal, marine shell, basalt flakes,

animal bone, coral, and volcanic glass.

B Horizon; 10 YR 313, datk brown; fine to very fine silty clay;

weak, fine, crumb structure; hard dry consistency; plastic; weak

cementation; abrupt wavy lower boundary. This layer contained an

infilled rodent burrow (see Figure l7). This stratum contained

charcoal, volcanic glass, basalt flake, coral, and animal bone'

10 YR 314, dark yellowish brown; fine to very fine silty clay;

structureless, extremely hard dry consistency; plastic; indurated;

very abrupt broken lower boundary. This is a sterile clay layer with

u n.ry r*ull u*ount of silt in it. The layer overlies the bedrock.
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Figure 24. Pre-excavation photograph looking south at Test Unit #2, SIHP 50-80-08-6699.
Trowel serves as scale and points towards north.

Figure 25. Post excavation photograph looking south at Test Unit #2, SIHP 50-80-08-6699. Ash
lenses can be seen in the south corner of the test unit wall.
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Figure 26.planview of the bottom of Layer III, Test IJnit#2, SIHP 50-80-08-6699 showing the

location of the rodent burrow.
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Figure 27. Schematic of stratigraphy along the southwest wall of Test lJnit#2, SIHP 50-80-08-

6699.
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Table 5: Counts and Weights (In Parentheses) of Archaeological Materials Recovered from Test
Unit#2 in SIHP 50-80-08-6699.

Recovered Materials Surface Stratum I Stratum II Stratum III
Basalt Flakes 2l (73.4 s.\ I (0.4 s)
Charcoal (6.8 s) (2.0 s)

Coral 1 (9.8 s) 3 Q.2 s)
Kukui Nut
Pis Bone I (1.1 s)
Rat Bone 3 (0.1 s) 128 (3.8 e) 70 (3.1 e)

Marine Shell 6 (2.3 e)
Volcanic Glass Pebbles 4 (10.9 s)
Volcanic Glass Flakes 19 (5.1 s) I (0.4 e)

3. Summary of Excavation and Recovered Remains

Prior to human use of the rock shelter a layer of siltclay (Stratum lV) accumulated most
likely through low energy aeolian mechanisms. At the time of first human use of the site there
would have been approximately 1.15 meters between the floor and the ceiling of the rock shelter.

On at least one occasion prehistorically a shallow (3-5 cm) depression was excavated down into
the sterile sediment to create a small scoop hearth (Feature 2). A fire was burnt, filling the scoop

hearth with ash and charcoal. Remnants from the scoop hearth possibly account for the
concentration of charcoal that makes up Feature 1. The ash lenses seen in the profile of Test Unit
2 (Figure 27) are also possibly the result of the scoop hearth being cleaned out, but they could
also be separate combustion events.

Aeolian sediment (Stratum III) was deposited over time as people continued to periodically
use the rock shelter possibly building more small fires. Stratum III shows a small amount of soil
formation in the form of fine crumb-like peds. Stratum II is distinguishable from the underlying
Stratum III largely because of its large blocky peds, which indicate this sediment remained
relatively undisturbed while soil formation occurred. Stratum II's lack of evidence for in situ
fires may indicate that burning no longer took place within the cave as Stratum II accumulated,
or, more likely based on the charcoal recovered from this layer, that burning took place in other
portions of the rock shelter. Sub-angular basalt rocks ranging in size from cobble to boulder are

present in Stratum II. Stratum I, which formed the floor of the rock shelter at the time of this
inventory suryey, is the same fine grained silty clay that made up the matrix of the lower strata.

Stratum I is very loosely compacted and has not undergone soil formation processes.

Artifacts found within the site suggest that the rock shelter was used as a temporary
habitation on what was probably an infrequent basis. Coral, marine shell, and the single fish bone
indicate that materials were being transported approximately 1.25 miles from the nearby

Wai'anae coast. The large amount of rat (Rattus exulans) bone, none of which is burnt, and the
infilled rodent nest indicate that rats were likely scavenging on the remains left behind by
humans and later using the rock shelter as home. The numerous rat bones in this site indicate that
bioturbation has possibly moved the archaeological materials within and between the deposits.
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Small amounts of volcanic glass demonstrates that humans were using and manipulating

tools within the cave. The overall small size (< 1.5 cm) of the volcanic glass flakes suggests that

tools were being reworked and retouched for further use, and not that tool manufacturing was

taking place wiihin the site. In addition, despite noting the current presence of quality basalt for

stone tools, very little of this material is was present within the rock shelter'

The charcoal sample submitted to Beta Analytic was returned with a conventional

radiocarbon age of 2lO + 50 BP. This date was calibrated using OxCal version.3.5. There is a

68.2% probab-ility that the actual age of the charcoal falls within the single sigma calibrated

results. Within that range there is u iS.Ay, probability that the age is 1520 to 1600 AD' a 27 'lYo

probabiliry that the ug. it 162A b 1670 Ab, and a 5.5% probability that the age is 1780-1800'

bh"r" is igS.+Wprobability that the age of the charcoal fails within the two sigma range. Within

that range there is a 81.4%probability that the age is 1480 to 1680 AD, a 11.8 % probability that

the age-is 1730 to 1810 AD, and a 2.2o/" probability that the age is 1930-1960 AD. After

calibration using OxCal, and taking into account that no historic materials were found within the

excavations. the radiocarbon results indicate that the lower layer of deposition in SIHP 50-80-08-

6699 is most likely not modern and dates to the late prehistoric period prior to European contact'

The report provided by Beta Analytic is included as Appendix B'

SIHp 50-80-08-6699 is significant under criterion D - historic property has yielded or may be

likely to yield information iriportant in prehistory or history - in light of the five broad criteria

,rr.d by the State of Hawai'i Register of i{istoric Flu."r. It is also significant because it is located

in an area of the leeward side of o'ahu for which there is relatively little information. While

many sites have been documented both along the coast and in the mauka portions of the

ahupua d this is site is located in between those two areas. The intact layers of fine-grained

sediments deposited in a low energy environment have left cultural features such as hearths

undisturbed within the rockshelter provide detailed information.

B. SrHP 50-80-08-6681

sIHp 50-g0-0g-66g1 is located close to the southern most comer of the project area

(588694mE; 2365375mN). While the precise date of the construction of SIHP 50-80-08-6681 is

not known, it is likely to have been constructed during the rapid build-up of coastal defensive

fortifications during igqz ana 1943 during WWII. The site is a concrete bunker 13 feet square

(3.9 m by 3.9 m). The bunker has a solid-concrete slab roof approximately 75 cm thick. Built

back into the pahoehoe basalthill, the bunker has a 1.95 m exposed vertical fac_e on the seaward

(weg side and 1.1 m onthe uphill (east) side. The north, west, and south sides of the bunker

huu" iong thin horizontal openings that arc 25 cm tall and 3.3 m long. Figure 28 to Figure 37

show both the outside and inside of the historic property.

The exterior of the bunker has been vandalized liberally with spray paint. Modern trash is

cofllmon around the outside of the bunker. The entrance is located along the east wall near the

northeast comer of the bunker. It is 50 cm by 50 cm. There is approximately a one-meter drop

from the bottom of the entrance to the dirt floor inside the bunker. The interior measures 3'0 m

by 3.0 m and is 1.9 m tall. The inside of the bunker is also covered in spray-paint. Basalt

bbulders have also been placed within the bunker and there is evidence of modern fires and

abundant trash. Metal armament mounting brackets are still in place beneath the bunker's

window slits (refer to Figure 37).
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Figure 28. Plan view schematic of SIFIP 50-80-08-6681.
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Figure 29. Profile schematic of the eastwall of SIHP 50-80-08-6681'

EastWallof Bunker
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Figure 30. Photograph looking west at the top and the east wall of SIHP 50-80-08-6681.
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Window
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Figure 3 1 . Profile schematic of the north wall of SIHP 50-80-08-6681

Figure 32. Photograph looking south at the north wall of SIHP 50-80-08-6681.
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Figure 33. Profile schematic of the west wall of SIHP 50-80-08-6681.

Figure 34. Photograph looking east at the west wall of SIHP 50-80-08-6681.
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Fisure 35. Profile schematic of the south wall of SIHP 50-80-08-6681.

Figure 36. Photograph looking northwest at the south wall of SIHP 50-80-08-6681.
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Figure 37. Photograph looking northwest out of the north window of SIHP 50-80-08-6681

showing the mounting brackets.

SIHP 50-80-08-66S1 is significant under criterion A - historic property reflects major trends

or events in the history of the state or nation - and D - historic property has yielded or may be

likely to yield information important in prehistory or history - in light of the five broad criteria

usedby tire State of Hawai'i Register of Historic Places. SIHP 50-80-08-6681, a WWII bunker,

is part of a pivotal point in both the history of the state of Hawai'i as well as the United States.

Its location is strategically placed, and when examined in the context of broader defensive

fortifications such ur Butt .V Arizona, can provide information on the military planning by the

United States during the wai. And while the bunker has been covered with graffiti and trash, the

site has not been structurally damaged and offers information about construction techniques of
military defensive fortifi cations.

C. Community Consultation Summary

In addition to this archaeological inventory survey investigation, a cultural impact assessment

to fulfill the requirements of Hawai'i Revised Statutes Chapter 343 (Souza a,nd Hamtnatt in

prep.) has been undertaken for the same project. CSH archaeologist/cultural anthropologist

kehaulani Souza, 8.A., has been conducting the consultations through e-mail, telephone calls,

and group meetings.
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CSH has consulted with the following individuals as part of the cultural impact assessment:

. Office of Hawaiian Affairs

o Eric Enos: Local resident

r Analu Josephides: O'ahu Island Burial Council, Wai'anae Representative

. Alice Greenwood: O'ahu Island Burial Council, Wai'anae Representative

. William Aila: Wai'anae Harbor Master & Hui Malama Chairperson I

. Josiah "Black" Ho'ohuli: Cultural Practitioner, Ndndkuli Hawaiian Homestead
Resource, and Wai'anae Coast Neighborhood Board

. Frenchy Desoto: Wai'anae Coast Archaeological Preservation Committee I

o Doreen Lindsey: President Ndndikapono Hawaiian Civic Club

. Paffy Teruya: Chair, Wai'anae Coast Neighborhood Board f

. Albert H. Silva: Vice Chair, Wai'anae Coast Neighborhood Board I

. Karen Awana: Secretary/Treasurer, Wai'anae Coast Neighborhood Board I
r Neddie G. Waiamau-Nunuha: Sgt. at Arms, Wai'anae Coast Neighborhood Board

. Adrian Silva Jr.: Wai'anae CoastNeighborhood Board I

. Alvin K. Awo: Wai'anae Coast Neighborhood Board 
Io Georgette o'Jo" Jordan: Parks and Rec. I & II Comm. Chair and Wai'anae Coast r

Neighborhood Board

. Cynthia K.L.: Wai'anae Coast Neighborhood Board I

. Suzanna E. Leonida: Wai'anae Coast Neighborhood Board

o James K. Manaku: Wai'anae Coast Neighborhood Board I
. Flank D. Slocum: Wai'anae Coast Neighborhood Board

r Walterbea Aldeguer: Local resident I
o John Mole: Local resident

r Lucie Gains: Local resident I
. Carolyn Holug: Local resident

o Patricia Patterson: Local resident

No additional information was obtained regarding the two historic properties that were 
f

identified during the archaeological inventory survey investigation as a result of these I
consultations. No additional archaeological historic properties have been identified within the t
current project area as a result ofthese consultations.

Several individuals contacted by Souza mentioned Hina's Cave. As mentioned above, this I
cave was the home of the demi-sod Maui's mother. The cave is located outside of the current t
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project area, farther up the slope of Pu'u Heleakala. The current proposed project should not

impact this site.
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Inventory Survey Summary

VII. INVENTORY SURVEY SUMMARY

Cultural Surveys Hawaii Inc., at the request of URS Corporation, has completed this
archaeological inventory survey of the approximately 200-acre parcel proposed as the site of the
Ndndkuli B Site Materials Recovery Facility and Landfill, Lualualei Ahupua'a, District of
Wai'anae, O'ahu, Hawai'i.

Cultural and historical background research was undertaken in addition to the archaeological
fieldwork. This background research included, but was not limited to, a review of past
archaeological studies in the region, oral interrriews with knowledgeable local informants, and
historic document searches. Document searches included aerial photographs, historic maps

extending back to the early 20ft century, and Mahele records. Previous historic preservation

documentation of the parcel includes Bordner (1977), who reported that there were no historic or
prehistoric sites. There are a number of other historical and/or archaeological sources for the
Lualualei region including Haun (1991), Ogden Environmental & Energy Services Co., Inc.
(1997, 1998), Hammatt et al. (1993), McDermott & Hammatt (2000), and Maybetry &
Rosendahl (1994).

Traditional Hawaiian accounts reveal Lualualei to have been the location for many of the
adventures of the demi-god Mduiakalana (Maui) including fire making, fishing, adze working,
and kite flying. Mdui's mother, Hina, lived at Pu'u Heleakald and made her kapa (bark cloth)
(Sterling and Summers 1978:62).

Sandalwood harvesting and exportation was the focus of the early historic period on the
Wai'anae coast and Lualualei. During the Mdhele no claims were submitted within the project
area. Cattle ranching began in Lualualei in 1851 when William Jarrett leased approximately
17,000 acres of land from Kamehameha III. The sugar industry was also present in Lualualei, but
sugarcane was never grown within the project area itself.

Although large portions have been modified by past bulldozer activityo there has been little
actual development of the project area. An over grown, no longer in use road which was used to
install SIHP 50-80-08-6681, the WWII bunker, runs the length of the southwest side of the
project area. The graded road and power poles that lead to the two large water tanks are the only
current development used on the property.

The only prehistoric historic property (50-80-08-6699) found within the project area is a

small rockshelter on the slopes of the southwest ridge of Pu'u Heleakald. Excavation resulted in
the recovery of lithic materials, transported marine shell and coral, and numerous rat remains. A
small scoop hearth (Feature #2) was also discovered at the bottom of Test Unit #1. Charcoal
collected from the feature was submitted for radiocarbon analysis resulting in a date of 270 + 50

BP. After calibration using OxCal, and taking into account that no historic materials were found
within the excavations, the radiocarbon results indicate that the lower layer of deposition in
historic properly 50-80-08-6699 is most likely not modern and dates to the late prehistoric period
prior to European contact.

In summary, historic property 50-80-08-6699 follows the settlement patterns for the study
area laid out above. The rock shelter served as a temporury habitation site where native
Hawaiians likely took refuge from the mid-day heat or sought shelter while traveling or
procuring resources. It is possible that historic property 50-80-08-6699 was used by the
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Inventory Survey Summary

inhabitants of the mquka portions of Lualualei when they joumeyed to the coast for fishing or

shellfish gathering.

Refer to Appendix C for updated information.
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VIII. SIGNIFICANCE ASSESSMENTS

The inventory survey investigation and documentation of the project area's two historic
properties have provided sufficient information for significance evaluations. Significance is
determined after evaluation of each historic property in light of the five broad criteria used by the
State of Hawai'i Register of Historic Places. The criteria are the following:

A Historic property reflects major trends or events in the history of the state

or nation.

B Historic property is associated with the lives of persons significant in our
past.

C Historic property is an excellent example of a site type.

D Historic property has yielded or may be likely to yield information
important in prehistory or history.

E Historic property has cultural significance to an ethnic group, including,

propertles.

Historic property 50-80-08-6 699, the rockshelter site that served as a temporary habitation is

significant under criterion D for its informational content. During the inventory survey
investigation SIHP 50-80-08-6699 yielded general information concerning traditional Hawaiian
land use in the project area. The location of this rockshelter - between the coast and mauka
sections of Lualualei - makes this site significant.

Historic property 50-80-08-6681, the WWII bunker in the south corner of the project area, is
significant under criterion A. World War II was a significant and pivotal point in both American
history and the history of the state of Hawaii. This site is also significant under criterion D for its
informational content. The bunker provided information on both military defensive strategy as

well as the architecture of defensive fortifications.

The significance assessments for both historic properties are sufirmarized in Table 6.
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Table 6: Significance Assessments of the Two Historic Properties in the Project Area

srm#. Descrintion : Sipnifieance Criteria
50-80-08-6699 Prehistoric Rockshelter D
50-80-08-6681 WWII Bunker AandD
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I Effect Recommendation

IX. EFFECTRECOMMENDATION
T

Based upon the project description, the project area maps provided by the client (Figure 38),

I and consultation with the client, the proposed project will not affect the significant historic

I properties located within the project area, but outside the project APE. Accordingly, CSH

recommends a project specific effect recommendation of "no historic properties affected".
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Figure 38. Excavation and Facility Plan Map with the location ofthe two SIHP (fte nunbers are prefaced by 50-80-08).
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Mitisation Recommendation

X. MITIGATIONRECOMMENDATION

Based upon the information provided by the client at the time of the preparation of this

report, the historic properties within the project area are outside the project APE and will be

avoided by all conitruction activities. However, because historic property 50-80-08-6699 is

extremely close to the proposed APE, and past experience on a number of projects has shown

that sites in this situation have been impacted, we recommend that the site be preserved.

If the project design changes in the future and avoidance of historic property 50-80-08-6681

is not possibie, CSH recommends data recovery program be developed and implemented. For

historii property 50-80-08-6681, World War II concrete bunker, appropriate architectural

recordation would include more formal recording of the buildings construction and architectural

traits, for example through Historic American Engineering Record (HAER)-type recordation.

Following the approval of these recommendations by SHPD, a preservation plan addressing

historic prop.rry SO-gO-Og-0699 will be prepared and submiffed for review and approval.
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Appendix A: Catalogue of Indigenous Artifacts

APPENDIX A: CATALOG OF INDIGENOUS ARTIFACTS

Bas.# Test Unit Stratum Denth (cmbs) # nieces Leneth (cm) Width (cm) Weishf (s) Material Type Comments

t I surface 0 2 4.0/6.5 3.01s.5 t12.7 basalt flakes

5 I I 0-5 2 2.t/3.8 t.zfi.5 t0.2 basalt flakes

1l I I 5-23 I 1.9 Ll 0.1 shell

Und. pre-
form

t2 I I 5-23 4 0.5t2.3 0.sn.3 2.2 coral manuport small pebbles

t3 I II s-23 5 r.3t6.5 r.0t5.9 tt7.9 basalt flakes

l4 I Il s-23 6 0.913.4 0.5t2.8 44.9

volcanic
slass manupoft small pebbles

t4 1 II 5-23 4 1.0-1.1 0.2t0.7 1.8

volcanic
slass flakes

20 2 m 28-44 I t.3 0.5 0.4 basalt flake

2T 2 m 28-44 I 0.4 1.2 0.9
volcanic
slass flake

22 2 UI 28-44 3 0.3t0.7 0.310.4 0.1 coral manuDort small pebbles

23 2 II 4-28 I 3.5 2.9 9.8 coral abrader

26 2 II 4-28 21 0.r-t7.2 0.1/3.s 73.4 basalt flakes

27 2 il 4-28 4 0.911.9 0.7n.2 10.9

volcanic
slass manunort small pebbles

27 2 n 4-28 5 t.0lr.3 0.410.9 2.1

volcanic
slass flakes

28 2 II 4-28 l4 0.1/0.3 0.U0.2 1.8

volcanic
elass flakes

32 I m 27-42 t.4/2.9 0.812.5 t4.9 basalt flakes

aa
JJ I m 27-42 I 1.5 1.5 4.0

volcanic
slass manupon small nebble

naJJ I ilI 27-42 11 0.5/r.3 0.2/l.r 2.8
volcanic
glass flakes
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APPENDIX C-AI}DITIONAL HISTORIC PROPERTY DESCRIPTION

Addendum To:

'oArchueological Inventory Survey af 200 Acres for the Proposed Ndndkuli B Site

Muterials Recovery Fucitity and Landiitl, Luuluulei Ahupua'a, Wui'unae
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(CSH Job Code: LUAL 6-O'Leary and McDermott 2006)

TMK: [1] 8-7-09: por. I
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Cultural Surveys Hawai'i, Inc.

Kailua, Hawai'i

(Addendum Job Code: LUALU 5)
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Appendix C Additional Historic Property Description

Context for this addendum to the AIS report:

ln 2006, Cultural Surveys Hawaii, Inc. (CSH) completed an archaeological inventory
survey for the then approximately 200-acre proposed Nandkuli B Composting and Solid Waste
Landfill Facility, Lualualei Ahupua'a, Waianae District, Island of Oahu ITMK (1) 8-7-009: por.

0011. The State Historic Preservation Division (SHPD) reviewed and approved the

archaeological inventory survey report (O'Leary and McDermott 2006') on January 5,2007
(LOGNO: 2007.0053 DOC NO: 0701amj06).

CSH was also contracted by the project proponents to prepare a cultural impact assessment

(CIA) investigation for the proposed Ndndkuli B Site project. This investigation was carried out
in compliance with the State of Hawaii's Office of Environmental Quality Control's guidelines

for assessing cultural impacts. In early February 2007, CSH personnel made a site visit to the

project area's environs as part of the CIA research and consultation effort.

During the site visit a stacked stone mound was found on the project area's eastern, upslope

boundary. The mound is small and low, measuring approximately two meters square by 0.4 to
0.8 meters high, and largely obscured by vegetation. Based on available evidence, the mound
was thought to most likely be older than fifty years, and so eligible as an historic property under
Hawaii historic preservation legislation. Based on available information, it was thought
potentially to be a traditional Hawaiian feature, clearing mound, marker,. or possibly a burial. It
was also a potential historic marker--or the foundation of a survey point, for example, the

foundation of a survey pole, etc. Based on hand-held GPS location data (accurate to plus or
minus 3-5 meters/10-15 feet) CSH could not tell whether this mound was in the project area or
not-but it was certainly close enough to the boundary to be a concern.

In consultation with the project proponents, CSH has prepared this addendum to the

existing Nanakuli B Site archaeological inventory survey report. Its purpose is to document this
stacked-stone mound and provide a record of the available information concerning this historic
property. It is submitted to SHPD for review and approval. Based on this information, CSH
would like SHPD to supply a State Inventory of Historic Properties (SIHP) number for the

historic property. CSH also asks SHPD to review and approve the historic property
documentation, significance evaluation, and treatment recommendation. With SHPD's approval,

this addendum will be incorporated into the existing Nandkuli B Site archaeological inventory
survey report.

This addendum was approved by SFIPD July 3l't 2007 (LOG NO: 2007.1716 DOC NO:
0707ED32).

Note: Subsequent to SHPD's acceptance of the project's archaeological inventory survey

report, the project area was reduced in size from approximately 200 acres to I79 acres. This
reduction in the project area's size is shown on Figure 39, below.

tO'L.ury, 
Owen and Matt McDermott

2006 Archaeological Inventory Suwey of 200 Acres for the Proposed Ndndkuli B Site Materials

Recovery Facility and Landfill, Lualualei Ahupua'4 Waioanae District, Island of O'ahu, Hawai'i. TMK 8-7-09 por:

1, Cultural Surveys Hawai'i Inc., Waimanalo, Hawaii. (CSH Job Code: LUAL 6)
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Historic Property Description
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SIHP #:

SITE TYPE:
FUNCTION:
FEATURES:
DIMENSIONS:
CONDITION:
PROBABLE AGE:
TAX MAP KEY:

UTM COORDINATES:

DESCRIPTION:

SIHP # 6920 consists of a small, roughly circular rock mound located on the lower western

slope of Pu'u Heleakal[, near the edge oi a natural drainage channel. Th! 
9ite. _tt 1?"?1.j

approximat ely 420 m east of Lualualei laval Road on the eastern boundary of the Nandkuli B

iomposting and Solid Waste Landfill Facility project area (Figure 39). The elevation is

approximately 330 feet above sea level. The surrounding topography slopes steeply (c. 30 to 35

degrees) to the west. The surrounding slope has natural outcrops of basalt bedrock and large

basalt rock talus pieces that have tumbled from the upper slopes of Pu'u Heleakald. Surrounding

vegetation consists of fairly dense grass scrub, including exotic grasses and small koa haole and

kiawe shrubs. The adjacent int"r-ittent drainage, located approximately ten meters north of the

site, is approximately five meters across, three to four meters deep, and drains Pu'u Heleakald's

upper slopes. The site's location offers a commanding view of Lualualei Valley below.

SIHP# 6920 is composed of basalt boulders and cobbles piled against the sloping hillside.

The basalt stones used for the site's construction are locally available from talus and exposures

of bedrock along the surrounding eroding slope. Although some of the boulders used in the

mounds construction are fairly large, the mound itself does not represent a substantial labor

investment because the component boulders and cobbles were locally available.

The rnound is roughly circular in plan view, approximately 2 m in diameter, and consists of
large basalt boulders iO.O-O.S m in diameter) forming the periphery, particularly the elevated

down slope, westem edge, with smaller boulders and cobbles in the center. The upslope, eastern

edge is approximately level with the ground surface, while the down slope edge is 0.8 m above

thJground surface. A small section of the mound's north side is faced, and its upper surface is

gently sloping, roughly following the natural fall line of the surrounding hillside (Figure 40 and

Figrri. al j. The mound does not retain any level soil areas, either within or around it.

No surface artifacts or other cultural material were observed on the mound or its vicinibr.

Systematic pedestrian inspection in the vicinity of the moundo within a radius of 30 meters,

found no additional features. Based on surface appearances, including the mound's construction

style and the weathering of the component basalt boulders, the mound appeared to be older than

50 years. In order to better establish the age, function, and significance of this historic property

50-80-08-6920

Mound
Marker
I
2mN/Sx2mE/W
Good
Pre-Contact

[1] 8-7-09: por. I

589,279 mF.,2,366,680 mN (NAD 83 Zone 4 North)
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Figure 39 1998 USGS 7.5 rninute topographic map, Schofield Barracks Quadrangle, showing the
location of the project area and SIHP # 6920
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Figure 40 Photograph (above, view SE) and plan view diagram (below) of SIHP # 6920: mound
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Figure 41 Cross section view diagram of SIHP # 6920: mound

the mound was mapped in plan view and cross section, photographed, and tested for
associated subsurface cultural deposits. The mound's location was recorded with a hand-
held Garmin GPS unit (horizontal accuracy of three to five meters).

Test Excavation Results

A single 0.5 m by 1.0 m test excavation (Test Unit 1) was excavated within the
southern portion of SIHP # 6920 to better determine the age and function of the site (see

Figure 40). The test excavation was oriented to minimize disturbance to the feature's
support stones and to make post-excavation reconstruction possible.

The stratigraphy within SIHP # 6920 is largely as expected, comprised
predominantly of the boulder and cobble fill associated with the construction of the
mound feature, with little fine-grained sediments. The natural decomposing bedrock, the
C-horizon, was located near the surface and the excavation continued into this basal

layer. The following paragraphs provide an overview and summary of the excavation
results. For detailed information regarding the test excavation, please refer to the test unit
profile, sediment descriptions, and photographs, which follow this more general summary
discussion.

The stratigraphy of Test Unit 1 (Figure 42) consisted of: Stratum I, the boulder and

cobble rock fill associated with the mound's construction; Stratum II and III, structureless
silts; and Stratum IV, the decomposing bedrock C-horizon. (Figure 43 & Table 7).
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Figure 4}Pre-excavation (above, view east) and post-excavation (below, view east)

photographs of SHIP 6920 with Test Unit 1 marked in blue flagging
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Figure 43 Photograph (above, view north) and stratigraphic profile (below) of the north
wall of SIHP # 6920 Test Unit I
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All fine-grained sediments were screened through 1/8tn inch mesh. No cultural material was

observed during the excavation of this test unit. Following excavation, the mound was

reconstructed.

The surface of the test excavation consisted of a mixture of small (5 cm diameter), medium

(10-30 cm diameter) and large (60* cm diameter), locally available basalt stones. In general the

larger stones formed the perimeter of the feature with smaller stones filling the interior.

Four strata were observed through the excavation of Test Unit I (Figure 43). Stratum I
consisted of plentiful subangular and rounded basalt boulders and cobbles of various sizes and

minimal amounts of silt. Stratum II consisted of a dark gray silt loam sediment containing bumed

and unburned leaf litter as well as ash particles from recent wildfires. Stratum II is likely a

remnant portion of the natural A horizon. Stratum III consisted of dark brown silt with few

rootlets and few small land snail shells. Stratum III may be a remnant B Horizon. Stratum IV
consisted of dark brown stony, gravelly sandy silt decornposing bedrock. Stratum II and III may

have been truncated by the construction of the stone mound. The test excavation was terminated

at approximately 80 cmbs, where several large bedrock boulders made it impossible to excavate

further into the sterile stratum IV (refer to Figure 42,1ower photo).

Table T.Strata Observed at Test Unit 1. SIHP # 6920

Stratum -Denth:(cmbs) Descriotion,

I 0-7s

7.5YR 312 darkbrown extremely cobbly and stony silt loam;

structureless, single grain; dry, loose consistency; non plastic; no

cementation; terrestrial origin; includes small amounts of rootlets

and land snail shells; Lower Boundary (LB) is clear, wavy. Rock

fill of mound construction with some alluvial and/or eolian

deposited finer-grained sediments

II l0-30

2.5YR 3ll very dark gray silt loam; structureless, single grain;

dry, loose consistency; non plastic; no cementation; terrestrial

origin; contains burned leaf litter and numerous ash particles;

Lower Boundary GB) is clear, irregular.

ilI 30-40

7.5YR 312 darkbrown silt; structureless, single grain; moist'
loose consistency; non plastic; no cementation; terrestrial origin;
contains few rootlets and some very small land snail shells;

Lower Boundary (LB) is diffuse, wavy.

IV 40-80

1OYR 3/3 dark brown stony, gravelly, sandy silt, decomposing

basalt bedrock; structureless, granular; moist, loose consistency;

non plastic; no cementation; terrestrial origin; Lower Boundary
(LB) is below base of excavation. C horizon'

I Appendix C-Addendum to the Nanakuli B Project's AIS report
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Summaryo Significance, and Treatment Recommendation
No cultural material was observed during test excavations at SIHP # xxx. The distinct lack

of cultural material in the test excavation did not suggest a specific feature function; however it
does help exclude possible functional interpretations. Sediments screened throughl/8-inch mesh

contained no bone, largely ruling out the possibility that the mound functioned as a human

burial. Additionally, the lack of wood, wire, glass, and concrete may be an indication that the

feature is pre-Contact, rather than historic or modern. Systematic, intensive survey in the vicinity
revealed no other rock mounds, suggesting SIHP # 6920 was not an agricultural feature, which
are generally found in clusters rather than in isolation.

While SIHP # 6920's function cannot be determined with certainty based on the available
evidence, in the past similar features from similar contexts have often been intetpreted as

markers, for example of trails, boundaries, view points, or other significant areas. Based on the

available evidence, SIHP # 6920 is interpreted as a pre-Contact marker.

SIHP # 6920 has integrity of location, design, materials, and workmanship. SIHP # 6920 is

assessed as significant under Criterion.D (has yielded, or may yield information important in
prehistory or history) of the Hawai'i Register of Historic Places evaluation criteria.

The potential information from SIHP # 6920 has been recorded during the current

investigation with detailed plan view and cross-section maps, GPS location data, photographs, a

written description, and excavation results. Accordingly, no further historic preservation work is

recommended for SIHP # 6920.
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Cultrrral Sunre;rs llaurafl'i lrtc.
Archaeological and Cultural lmpact StudieJ
Hallett H. Hammatt, Ph.D., President

3 October 2007

Ms. Ann Sansevero
Senior Environmental Planner
URS Corporation
55 South Market Street,
San Jose, CA 95113

I 500

Via Email: Ann_Sansevero@URSCorp.com

O'ahr.r P.O.goxll14
Kailua,Hl 96734
Ph.r(808) 262-9972
Fax.:{8S} 262-4950

Maui l6S.MarketSt.,*2N
Wailuku,Hl96793
Ph.: t808)242'9882
Fax.:(808) 2*199,4

Kaua'i P.O.Box498
Lawai.l'1196765
Ph.:{808} 245-a883
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CSH Job Code: LUALU 5

Subject: Evolution of the project description for the proposed Ndndkuli B Composting and Solid
Waste Landfill Facility, Lualualei, Oahu, and its effect on the results and conclusions of the
project's archaeological inventory survey report (O'Leary and McDermott 2006)

Ms. Sansevero:

As we have recently discussed in email correspondence, the project description for the proposed Ndndkuli
B Composting and Solid Waste Landfill Facility project has evolved over the last few years. At the time
of the project's archaeological inventory survey (AIS) investigationin2004 and 2005 (O'Leary and

McDermoff 2006), the project description was for a "Materials Recovery Facility and Landfill." More
recently in 2006 and 2007 , as described in the text of CSH's cultural impact assessment (CIA)
investigation for the project (Souza and Hammatt2007), the project is described as a "Composting and

Solid Waste Landfill."

Based on our discussion and the project description information that URS has provided to CSH, the
changes in the project description between CSH's AIS and CIA investigations are minor and should not
change the results and conclusions of CSH's earlier AIS report. The overall size of the project has been

reduced by 21 acres. Additionally, the types of ground disturbances and their geographic relationship to
the documented historic properties have not changed significantly. Accordingly, the historic property
documentation, significance evaluations, project effect determination, and mitigation recommendations of
the project's AIS report (O'Leary and McDermott 2006) should remain valid despite the minor changes in
the project's description.

As you are aware, the project proponents have committed to the avoidance and/or preservation of two
historic properties along the project's southeastern border. Ifthe planned preservation and/or avoidance of
these historic properties is in anyway affected by the current project design, or any subsequent design

changes, consultation with the State Historic Preservation Division should be carried out as soon as

possible.
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3 October 2007

Sincerely,
Cultural Surveys Hawai'i, Inc.

g@p*
Maff McDermott
Projects Manager
(mmcdermott@culturalsurvey s.com)

O'Leary, Owen and Matt McDermott
2006 Archaeological Inventory Survey of 200 Acres for the Proposed Ndndkuli B Site Materials Recovery Facility and

Landfill, Lualualei Ahupua'a, Wai'anae District, Island of O'ahu, Hawai'i. TMK 8-7-09 por: l, Cultural Surveys Hawai'i Inc.,
Waimdnalo, Hawaii. (CSH Job Code: LUAL 6)

Souza, Kehau and Hallett H. Hammatt
2007 Clltural Impact Assessment of 179 Acres for the Proposed Ndndkuli B Composting and Solid Waste Landfrll Facility,
Lualualei Ahupua'a, Wai'anae District, Island of O'ahu, Hawai'i, Cultural Surveys Hawai'i Inc., Waimdnalo, Hawaii. (CSH

Job Code: LUALU l)
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July 31,2007

MattMcDermott
Cultural Surveys Hawai'i, [nc.
P.O. BOX 1114
Kailuq Hawai'i 96734

Dear Mr. McDermott:

SUBJECT: Chapter 6F-42 Ilistoric preservstion Review -
Addendum to: "An Archaeological Inventoly Survey of 200 Acres for the Proposed
Nnnokuli B Site Materials Recovery Facility and Lnndfill
lVai3anae Ahupua'a,}V-ai.anae Districg Island of O.ahu
TMK: (1) 8-7-009:001 nor.

Thank you for submitting the aforementioned report by Hammermeister and McDermott (May 2007),
which we received on May 22,2A07. We apologize for the delay in responding. The submiffed report is
an addendum to a previously accepted archaeological inventory survey (LOG NO: 2007.0053, DOC NO:
070lamj06).

During a site visit for a cultural impact assessment, CSH personnel identifiEd a stacked stone mound,
measuring approximately 2 square meters by 0.4 to 0.8 meters high, locatcd in the project area's eastern
boundary. Based on surface appearance, weathering of the basalt and the construction of the mound, the
mound is believed to be older than 50 years of age. A 0.5 meter by I meter test unit was excavdted within
the mound to possibly determine the function and the age. No cultural materials and/or evidence that the
mound functioned as a burial was observed during excavation.

Based on evidence from similar feafures in similar contexts interpreted as trail or boundary markers, the
mound identifie.d during the purgnt survey is interpreted as a pre-contact marker. We concur with your
interpretation of the mound as a boundary marker and with your assessrnent of the mound as significant
under Criterion D. Adequate documentation (detailed plan view and cross-sectional maps, GPS location
data, photographs, and written description) and excavation has been conducted and we concur with your
recommendation of no furtherwork

We assiped SIHP number 50-80-08-6920 for the stacked stone mound. Please include this addendum
with the existing Ndndkuli B Site Archaeological Inventory Survey,

LOGNO:2007.1716
DOCNO: A707ED32
Archaeologr



Mr, McDermott
Page 2

Please oontact me at (808) 692-80 I 5 if you have any questions or concerns regarding this letter.

Aloha"
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anie Chinefi, Administrator
State Historic Preservation Division
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November 3, 2006

Mr. Owen O'Leary
Cultural Surveys of Hawai'i,lnc.
P,O" Box I114
Kailua, Hawai'i 96734

Dear Mr.0'Leary:

SIIBJBCT: Chtpfer 6S-42 Histsric Preserya{icn Review -
Archaeological Inventory Survey of 200 Acres for the Propcsed N{ufikuli 3 Site

$Iaterials R*covery Facility and Landlill, Lualualei Ahupuauao lVaioanae District,
Island of Ooahu

TMK: (1) 8-?-$09:S01 {nortion) -,,-,,,

Thank you for the oppo*unity 1o review the aforementioned repoft by O'Leary and McDermott {2006),
which rve received on September 18,2006, Trvo historic properlies were identified in the proiect &rea:

SIHP No. 50-80-08-6699, a small pre-Contact rockshelter, and SiHP No. 50-80-08-668i, a World War II
concrete bunker. Site 6699 was tested (excavated), yielding basalt and volcanic-glass flakes and debitage,

coral, and shell. One radiocarbon sample was dated to 2?0*50 BP, and ealibrated to ths pre-Contact
period.

The background, methods, and results are generally excellent, and we comnend you, in pa{icular, on ihe
overall excellent quality of the photographs, held maps, and graphics. You also provide (pp.62-64) a list
of consulted individuals, with the results of these efforts.

Before we can accept fhe archaeological inventory survey as adequate under HAR 13.284 and 13-276,

horvever, please address the following commenf$:

(l) In accordanee with HAR 13-??6-5 (b), please insert "...a section on background researeh

whish should be used to predict the kinds and distibutions of historic properties that might

still be present"..'o The last sentence on p.44 appears to cover'expected finds' for the project

area, but a clearer statement, summarizing the large amount of studies you have mentioned in

the general area, is needed.

(2) The north arrorv in Figure 13 {p.a?) makes no sense in this context. Please include the vierv

perspective in the caption.

(3) We do uot agree rvith your mitigation recommendation regarding Site 6699. According to
your document, the site is rvithin the project area but outside the area of potential effect

(APE) for the proposed undertaking, and rvill be avoided by all cons$uction aetivities.

LOC NO;2006.3673
DOC NO: 061lamjO4
Archaeology
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.vlr. O'Leary
Page 2

Holever, Figure 38 (p'69) clearly shous Site 66g9 is extremely close to the proposed ApE.
and our recent experience on a nunrtrer of projects suggests sites in such close proximity musi
be formalll' protected and/or preserved irr order to pievent confractors, ri,ho typically hur,"
little or no information about the presence of archaeological sites, from impacting thein. We
believe mitigaticn fur Site 669$ should inelude a formal, protective buffer zone during
proposed construction. We recommend submission of a mitigaticn plan to our office that
details horv site 6699 rvilr be protected during proposed construction.

We look forward to receipt of a revised versian of this report. Please eontact lv{r. Adam Johnson (O,ahu
Assistant Archaeologis$ at (808) 692-8015 if you have any questions or concerns regarding this letter.

Aloha,

plan ie Ch i nen,'ddiriin istrator
te Historic Preservation Division











 

 

 

 

 

 

 

 

APPENDIX D 

Lualualei Naval Access Road License   

































 

 

 

 

 

 

 

 

APPENDIX E 

Transportation Impact Analysis Report   
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TRANSPORTATION IMPACT ANALYSIS REPORT 

FOR THE PROPOSED  

PVT INTEGRATED SOLID WASTE 
MANAGEMENT FACILITY RELOCATION 

NANAKULI, OAHU, HAWAII 

TAX MAP KEYS: (1) 8-7-009:007 

I. Introduction  

A. Project Description  

PVT Land Company (PVT) proposes to relocate the operations at its solid waste 

management facility in Nanakuli, Oahu, Hawaii to a site immediately across from its 

current facility on Lualualei Naval Road.  Figure 1 depicts the project location. 

The existing PVT Integrated Solid Waste Management Facility (ISWMF) is currently 

located on the north side of Lualualei Naval Road, about 0.35-mile mauka (east) of 

Farrington Highway.  The existing PVT ISWMF processes up to 3,000 tons of construction 

and demolition wastes per day.  The existing operation generates up to 300 trucks per day.  

Beyond the Year 2025, the existing PVT ISWMF will be able to process only up to 1,500 

tons per day and generate up to 150 trucks per day.  Currently, PVT ISWMF employs 60 

full-time employees and 20 temporary employees for a total of 80 employees.  The start 

time for most of the workers is 7:00 AM. The existing PVT ISWMF is depicted on Figure 2. 

The proposed PVT ISWMF Relocation will be located on a 179.109-acre site, which is 

identified as Tax Map Key: (1) 8-7-009:007.  The proposed project will be able to continue 

to process up to 3,000 tons per day of construction and demolition wastes to the Year 2030.  

The PVT ISWMF Relocation operation is expected to continue to generate up to 300 trucks 

per day and require a total of 80 personnel.  The PVT ISWMF Relocation access will be 

provided by a driveway, which will be located immediately opposite the existing PVT 

ISWMF driveway.  Figure 3 depicts the PVT ISWMF Relocation site plan. 
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Figure 1.  Location Map 
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Figure 2.  Existing PVT ISWMF Site Plan 
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Figure 3.  Proposed PVT ISWMF Relocation Site Plan 



PVT ISWMF Relocation   
Transportation Impact Analysis Report  January 29, 2019           

 

 

5 
 
 

 

TMC

B. Purpose and Scope of the Study  

The purpose of this study is to analyze the transportation impacts resulting from the 

proposed action at the PVT Integrated Solid Waste Management Facility.  This report 

presents the findings and recommendations of the study, the scope of which includes:   

1. Description of the proposed action. 

2. Evaluation of existing roadways and traffic conditions.  

3. Analysis of the Year 2030 traffic conditions without the proposed action. 

4. Development of trip generation characteristics of the proposed action. 

5. Identification and analysis of the transportation impacts resulting from the proposed action. 

6. Recommendations of improvements that would mitigate the transportation impacts 

identified in this study.   

C. Methodologies 

1. Capacity Analysis Methodology 

The highway capacity analysis, performed in this study, is based upon procedures 

presented in the Highway Capacity Manual 6th Edition (HCM), published by the 

Transportation Research Board.  HCM defines the Level of Service (LOS) as “a 

quantitative stratification of a performance measure or measures representing quality 

of service.”  HCM defines the six (6) Levels of Service from the traveler’s perspective, 

ranging from the best LOS “A” to the worst LOS “F”.  LOS translates the complex 

mathematical results of highway capacity analysis into an A through F grading system 

for the purpose of simplifying the roadway performance for the decision makers. 

LOS’s “A”, “B”, and “C” are considered satisfactory Levels of Service. LOS “D” 

is generally considered a “desirable minimum” operating Level of Service.  LOS’s “E” 

and “F” are undesirable conditions.  Intersection LOS is primarily based upon average 

delay (d) in seconds per vehicle (sec/veh).  The delays at unsignalized intersections, 

which includes stop-controlled intersections and roundabouts, are generally longer than 

signalized intersections, due to the drivers’ expectation and acceptance of longer delays 

at higher-volume signalized intersections.  Table 1 summarizes the LOS criteria. 
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Table 1. Intersection Level of Service Criteria (HCM) 

LOS 
Signalized 

Control 

Unsignalized 

Control 
Description 

A d10 d10 Control delay is minimal. 

B 10<d 20 10<d15 Control delay is not significant. 

C 20<d35 15<d25 Stable operation. Queuing begins to occur. 

D 35<d55 25<d35 
Less stable condition. Increase in delays, 

decrease in travel speeds. 

E 55<d80 35<d50 Unstable operation, significant delays. 

F d80 d50 High delays, extensive queuing. 

The “volume-to-capacity” ratio (v/c) is a measure, which indicates the relative 

traffic demand to the roadway's carrying capacity.  HCM defines capacity as the 

maximum number of vehicles that can pass a given point during a specified period 

under prevailing roadway conditions.  A v/c ratio of 0.50 indicates that the traffic 

demand is utilizing 50 percent of the roadway's capacity.   

HCM utilizes a peak hour factor (PHF) to convert the peak 15-minute traffic into 

an hourly volume.  For the purpose of this study, the peak hour traffic analysis is based 

directly upon the peak 15-minute traffic flows entering the study intersection, which is 

multiplied by four (4) to convert the 15-minute peak volumes into the peak hour 

volumes.   

Synchro is a traffic analysis software that was developed by Trafficware 

Corporation. Synchro is an intersection analysis program that is based upon HCM 

methodology. Synchro was used to calculate the Levels of Service, v/c ratios, and the 

delays at the intersections in the study area. Worksheets for the capacity analysis, 

performed throughout this study, are compiled in the Appendix. 

2. Trip Generation Methodology 

The trip generation methodology is based upon generally accepted techniques 

developed by the Institute of Transportation Engineers (ITE) and published in Trip 

Generation.   

Site-specific trip generation rates were developed from the existing PVT Integrated 

Solid Waste Management Facility in Nanakuli, Hawaii. The site-specific trip generation 

rates were developed by correlating the total vehicle trip generation data with the 

number of employees, i.e., vehicle trips per hour (vph) per employee.  The trip 

generation characteristics for the proposed action are based upon the site-specific trip 

rates.   
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3. Pedestrian, Bicycle, and Transit Methodologies 

The field investigation indicated that the pedestrian traffic to and from the PVT 

ISWMF was minimal.  It was assumed that the pedestrian traffic between the PVT 

ISWMF and TheBus stops indicated low transit usage, as well.  Bicycle traffic to and 

from the PVT ISWMF also was minimal.  The expected use of the non-automobile 

modes of travel are not expected to be significant. Therefore, this Transportation Impact 

Analysis Report does not include a multi-modal capacity analysis. 

II. Existing Conditions 

A. Roadways 

Farrington Highway is the primary arterial highway on the Leeward coast of Oahu, 

which carries about 50,000 vehicles per day, total for both directions.  Farrington Highway 

is a two-way, four-lane highway, which is generally oriented in the north-south directions.  

Paved shoulders and/or sidewalks are provided on both sides of Farrington Highway for 

pedestrians and bicycles.  An exclusive left-turn lane is not provided on southbound 

Farrington Highway at Lualualei Naval Road.  The posted speed on Farrington Highway 

is 35 miles per hour (mph) in the vicinity of the project. 

Lualualei Naval Road is a two-lane, two-way roadway, which provides access to the 

U. S. Navy Radio Transmitter Facility in Lualualei.  Lualualei Naval Road is signalized at 

its Tee-intersection with Farrington Highway. The Lualualei Naval Road approach at 

Farrington Highway provides separate left-turn and right-turn lanes.  An unpaved shoulder 

is provided on the north side of Lualualei Naval Road for pedestrians.  The posted speed 

on Lualualei Naval Road varies between 25 mph and 45 mph. 

The PVT ISWMF Access Driveway is stop-controlled at its Tee-intersection with 

Lualualei Naval Road. 

Princess Kahanu Avenue is a two-way, two-lane roadway, which provides access to the 

Princess Kahanu Estate subdivision.  Princess Kahanu Avenue is signalized at its four-

legged intersection, opposite the Ulehawa Beach Park Driveway, with Farrington Highway. 

The Princess Kahanu Avenue approach at Farrington Highway operates with a shared left-

turn/through lane and an exclusive right-turn lane.  Exclusive left-turn lanes are provided 

in both directions on Farrington Highway at Princess Kahanu Avenue.  

Haleakala Avenue is a two-way, two-lane collector roadway, which provides access to 

Nanakuli.  Southbound Farrington Highway was recently widened to provide an exclusive 

left-turn lane at Haleakala Avenue.  Haleakala Avenue is signalized at its Tee-intersection 

with Farrington Highway.  The Haleakala Avenue approach at Farrington Highway 

operates with separate left-turn and right-turn lanes.   

Nanakuli Avenue is a two-way, two-lane collector roadway, which also provides access 

to Nanakuli.  Farrington Highway was also widened to provide exclusive left-turn lanes in 

both directions at Nanakuli Avenue.  Nanakuli Avenue is signalized at its four-legged 
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intersection with Farrington Highway, opposite the Nanakuli Beach Park Driveway. The 

Nanakuli Avenue approach at Farrington Highway operates with separate left-turn and 

right-turn lanes.   

B. Public Transit 

TheBus stops are located on both sides of Farrington Highway at Lualualei Naval Road.  

TheBus Routes 40, C, 403, and 93 provide transit service to Nanakuli.   

C. Existing Traffic Volumes and Operating Conditions 

1. Field Investigation and Data Collection  

Turning movement traffic count surveys were conducted during the AM and PM 

peak periods of traffic, on September 4-7, 2018 along Farrington Highway at the 

following intersections: 

 Farrington Highway and Lualualei Naval Road  

 Farrington Highway and Princess Kahanu Avenue 

 Farrington Highway and Haleakala Avenue 

 Farrington Highway and Nanakuli Avenue 

Peak period turning movement traffic count surveys were conducted at the PVT 

Driveway on Lualualei Naval Road.  Pedestrian and bicycle traffic count surveys also 

were conducted on the PVT Driveway during the peak periods of traffic.  A vehicle-type 

classification survey was conducted at the existing PVT Driveway from 5:00 AM to 

6:00 PM.  The traffic data are presented in the Appendix.   

2. Existing AM Peak Hour Traffic 

The AM peak hour of traffic on Farrington Highway varied between 7:00 AM to 

8:45 AM.  Farrington Highway carried between 2,900 and 3,300 vehicles per hour 

(vph), total for both directions. The AM peak direction of traffic on Farrington Highway 

was southbound (60 percent).  Lualualei Naval Road carried a total of about 400 vph 

at Farrington Highway, during the existing AM peak hour of traffic.  At the project site, 

the traffic volume on Lualualei Naval Road decreased to 135 vph.  Princess Kahanu 

Avenue carried about 230 vph, during the existing AM peak hour of traffic.  Haleakala 

Avenue carried 760 vph, while Nanakuli Avenue carried about 600 vph, total for both 

directions.   

The intersection of Farrington Highway and Lualualei Naval Road operated at an 

overall Level of Service “C”, during the existing AM peak hour of traffic.  Southbound 

Farrington Highway at Lualualei Naval Road operated at LOS “D”.  The left-turn 

movement from Lualualei Naval Road onto Farrington Highway operated at LOS “F”.  

The other traffic movements at the intersection operated at satisfactory Levels of 

Service, i.e., LOS “C” or better.   
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The PVT Driveway operated at LOS “A” at Lualualei Naval Road.  The PVT 

ISWMF generated a total of 85 vph, which included 67 trucks, during the existing AM 

peak hour of traffic.  Three (3) pedestrians and zero (0) bicycles entered the PVT site, 

during the existing AM peak period of traffic. Zero (0) pedestrians and bicycles exited 

the PVT site, during the AM peak period of traffic. 

The intersection of Farrington Highway and Princess Kahanu Avenue operated at 

LOS “B”.  Princess Kahanu Avenue operated at LOS “F”.  The Ulehawa Beach Park 

Driveway operated at LOS “D”.  The other traffic movements at the intersection 

operated at satisfactory Levels of Service.   

During the existing  AM peak hour of traffic, Farrington Highway and Haleakala 

Avenue operated at LOS “C”.  The left-turn and right-turn movements on Haleakala 

Avenue operated at LOS “F” and LOS “E”, respectively.  The other traffic movements 

at the intersection operated at satisfactory Levels of Service.   

The Nanakuli Avenue intersection at Farrington Highway operated at LOS “D”.  

Both approaches of Nanakuli Avenue operated at LOS “F” at Farrington Highway.  The 

other traffic movements operated at satisfactory Levels of Service.  Figure 4 depicts 

the existing AM peak hour traffic volumes.   

3. Existing PM Peak Hour Traffic 

The median lane on Farrington Highway was coned to provide a contra-flow lane 

in the northbound direction between 3:30 PM and 6:30 PM from Nanakuli Avenue to 

Haleakala Avenue.  During the contra-flow operation, the left-turn movements from 

Farrington Highway were prohibited. 

The PM peak hour of traffic varied between 3:00 PM and 4:45 PM.  Farrington 

Highway carried between 3,000 vph and 3,200 vph, total for both directions.  The PM 

peak direction of traffic on Farrington Highway was northbound (56 percent).  

Lualualei Naval Road carried about 400 vph, during the existing PM peak hour of 

traffic.  At the project site, the traffic volume on Lualualei Naval Road decreased to 

about 130 vph.  Princess Kahanu Avenue carried over 200 vph, during the existing PM 

peak hour of traffic.  Haleakala Avenue carried about 350 vph, while Nanakuli Avenue 

carried about 500 vph, total for both directions.   

During the existing PM peak hour of traffic, the intersection of Farrington Highway 

and Lualualei Naval Road operated at an overall LOS “B”. The Lualualei Naval Road 

approach operated at LOS “F” at Farrington Highway.  The other traffic movements at 

the intersection operated at satisfactory Levels of Service.     

The PVT Driveway operated at LOS “A”.  The PVT ISWMF generated a total of 

65 vph, which included six (6) trucks, during the existing PM peak hour of traffic.  Two 

(2) pedestrians and zero (0) bicycles exited the PVT site, during the existing PM peak 

period of traffic.  Zero (0) pedestrians and bicycles entered the PVT site, during the PM 

peak period of traffic. 
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Figure 4.  Existing AM Peak Hour Traffic 
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The intersection of Farrington Highway and Princess Kahanu Avenue operated at 

LOS “A”. Princess Kahanu Avenue operated at LOS “F”. The other traffic movements 

at the intersection operated at satisfactory Levels of Service.   

Farrington Highway and Haleakala Avenue operated at LOS “A”, during the 

existing  PM peak hour of traffic.  The left-turn movement from Haleakala Avenue onto 

Farrington Highway operated at LOS “F”.  The other traffic movements at the 

intersection operated at satisfactory Levels of Service.   

The Nanakuli Avenue intersection at Farrington Highway operated at LOS “A”.  

The makai bound approach of Nanakuli Avenue operated at LOS “F” at Farrington 

Highway.  The other traffic movements at the intersection operated at satisfactory 

Levels of Service.  The existing PM peak hour traffic volumes are depicted on Figure 5. 

D. Existing Trip Generation 

The existing peak hour trip generation characteristics for the PVT Integrated Solid 

Waste Management Facility are based upon the two-day average of peak hour traffic and 

the average of 57 employees, which were reported by PVT Land Company on the days of 

the field investigation. Table 2 summarizes the existing trip generation at the PVT 

Integrated Solid Waste Management Facility.   

Table 2.  Trip Generation Rates 

Peak Hour Trips/Trip Rates Enter Exit Total 

AM 
Vehicle Trips 46 39 85 

Observed Trips/Employee 0.81 0.68 1.48 

PM 
Vehicle Trips 12 56 68 

Observed Trips/Employee 0.20 0.98 1.18 

Over the full workday, PVT ISWMF generated a total of 712 vehicle trip ends, i.e., 

vehicles entering and exiting the work site.  About 62 percent of the site traffic consisted 

of trucks, i.e., 443 truck trips.  About 75 percent of the truck traffic arrived and departed 

the PVT site during the off-peak period of traffic, i.e. 9:00 AM to 3:00 PM. 
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Figure 5.  Existing PM Peak Hour Traffic 
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III. Future Traffic Conditions 

A. Oahu Transportation Regional Plan 

The Oahu Regional Transportation Plan (ORTP), was prepared for the Oahu 

Metropolitan Planning Organization (OMPO).  The ORTP socio-economic forecasts 

estimated about a 0.6 percent annual increase in population on the Waianae coast.  Based 

upon the ORTP population forecast, an annual growth in traffic of 0.6 percent was 

uniformly applied to the existing peak hour traffic to estimate the Year 2030 peak hour 

traffic demands without the proposed action. 

B. Site Traffic Without Proposed Action 

Without the proposed action, the PVT ISWMF is expected to decrease from 80 

employees to 57 employees.  The truck traffic volumes also are expected to decrease by 50 

percent to 150 trucks per day, without the proposed action.   

C. Year 2030 AM Peak Hour Traffic Analysis Without Proposed Action 

The intersection of Farrington Highway and Lualualei Naval Road is expected to 

operate at an overall Level of Service “D”, during the AM peak hour of traffic without the 

proposed action.  Southbound Farrington Highway at Lualualei Naval Road is expected to 

operate at LOS “E”.  The left-turn movement from Lualualei Naval Road onto Farrington 

Highway is expected to operate at LOS “F”.  The other traffic movements at the intersection 

are expected to operate at satisfactory Levels of Service.   

The PVT Driveway is expected to operate at LOS “A” at Lualualei Naval Road, during 

the AM peak hour of traffic without the proposed action. 

During the AM peak hour without the proposed action, the intersection of Farrington 

Highway and Princess Kahanu Avenue is expected to operate at LOS “B”.  Princess Kahanu 

Avenue is expected to operate at LOS “F”.  The Ulehawa Beach Park Driveway is expected 

to operate at LOS “D”.  The other traffic movements at the intersection are expected to 

operate at satisfactory Levels of Service.   

Farrington Highway and Haleakala Avenue is expected to operate at LOS “D”, during 

the AM peak hour of traffic without the proposed action.  The through movement on 

southbound Farrington Highway is expected to operate at LOS “D”,  The left-turn and 

right-turn movements on Haleakala Avenue are expected to continue to operate at LOS “F” 

and LOS “E”, respectively.   

The Nanakuli Avenue intersection at Farrington Highway is expected to operate at LOS 

“D”.  Both approaches of Nanakuli Avenue are expected to operate at LOS “F” at 

Farrington Highway.  The other traffic movements are expected to operate at satisfactory 

Levels of Service.  Figure 6 depicts the AM peak hour traffic without the proposed action. 
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Figure 6.  AM Peak Hour Traffic Without Proposed Action 
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D. Year 2030 PM Peak Hour Traffic Analysis Without Proposed Action 

During the PM peak hour of traffic without the proposed action, the intersection of 

Farrington Highway and Lualualei Naval Road is expected to operate at an overall LOS “C”.  

Lualualei Naval Road is expected to operate at LOS “F” at Farrington Highway.  The other 

traffic movements at the intersection are expected to operate at satisfactory Levels of 

Service.     

The PVT Driveway is expected to operate at LOS “A” at Lualualei Naval Road, during 

the PM peak hour of traffic without the proposed action.   

The intersection of Farrington Highway and Princess Kahanu Avenue is expected to 

operate at LOS “B”. Princess Kahanu Avenue is expected to operate at LOS “F”. The other 

traffic movements at the intersection are expected to operate at satisfactory Levels of 

Service, during the PM peak hour of traffic without the proposed action..   

The Farrington Highway and Haleakala Avenue intersection is expected to operate at 

LOS “A”, during the PM peak hour of traffic without the proposed action.  The left-turn 

movement from Haleakala Avenue onto Farrington Highway is expected to operate at 

LOS “F”.  The other traffic movements at the intersection are expected to operate at 

satisfactory Levels of Service.   

The Nanakuli Avenue intersection at Farrington Highway is expected to operate at 

LOS “C”.  Makai bound Nanakuli Avenue is expected to operate at LOS “F” at Farrington 

Highway.  The other traffic movements at the intersection are expected to operate at 

satisfactory Levels of Service.  The PM peak hour traffic without the proposed action at 

the PVT ISWMF is depicted on Figure 7.  

IV. Transportation Impact Analysis 

A. Site-Generated Traffic 

Access to PVT ISWMF Relocation project site will provided by a driveway, which will 

be located immediately opposite the existing PVT Driveway on Lualualei Naval Road.  The 

increase in site traffic is based upon the additional 23 employees, over the 57 employees 

without the proposed action.  The truck traffic is expected to remain at the existing 300 

trucks per day.  Table 3 summarizes the PVT trip generation characteristics. 
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Figure 7.  PM Peak Hour Traffic Without Proposed Action 
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Table 3.  PVT Trip Generation Characteristics With Proposed Action 

Peak Hour Trips/Trip Rates Enter Exit Total 

AM 

Vehicle Trips With Proposed Action 73 64 137 

Vehicle Trips Without Proposed Action 54 48 102 

Increase in Trips With Proposed Action 19 16 35 

PM 

Vehicle Trips With Proposed Action 15 75 90 

Vehicle Trips Without Proposed Action 10 52 62 

Increase in Trips With Proposed Action 5 23 28 
 

The traffic assignment is based upon the existing PVT employee distribution, as 

reported by PVT Land Company, i.e., 57 percent of the employees reside north of Lualualei 

Naval Road and 43 percent reside south of Lualualei Naval Road.  Figures 8 and 9 depict 

the AM and PM peak hour site traffic assignments, respectively. 

B. AM Peak Hour Transportation Impact Analysis With Proposed Action 

The intersection of Farrington Highway and Lualualei Naval Road is expected to 

operate at an overall LOS “E”, during the AM peak hour of traffic with the proposed action.  

Southbound Farrington Highway and the left-turn movement from Lualualei Naval Road 

are expected to operate at LOS “F”.  The other traffic movements at the intersection are 

expected to operate at the same Levels of Service as during the AM peak hour of traffic 

without the proposed action. 

The PVT Driveway is expected to operate at LOS “B” at Lualualei Naval Road, during 

the AM peak hour of traffic with the proposed action.   

Southbound Farrington Highway is expected to operate at LOS “E” at Haleakala 

Avenue.  The other traffic movements at the intersection are expected to operate at the same 

Levels of Service as during the AM peak hour of traffic without the proposed action. 

The other intersections in the study area are expected to operate at the same Levels of 

Service as during the AM peak hour of traffic without the proposed action.  Figure 10 

depicts the AM peak hour traffic with the proposed action at the PVT ISWMF.  

C. PM Peak Hour Transportation Impact Analysis With Proposed Action 

During the PM peak hour of traffic with the proposed action at the PVT ISWMF, the 

intersection of Farrington Highway and Lualualei Naval Road is expected to operate at 

LOS “C”. Southbound Farrington Highway is expected to operate at LOS “D”.  The other 

traffic movements at the intersection are expected to operate at the same Levels of Service 

as during the PM peak hour of traffic without the proposed action.   
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Figure 8.  AM Peak Hour Site Traffic Assignment 
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Figure 9.  PM Peak Hour Site Traffic Assignment 
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Figure 10.  AM Peak Hour Traffic With Proposed Action 
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The other intersections in the study area are expected to operate at the same Levels of 

Service as during the PM peak hour of traffic without the proposed action.  The PM peak 

hour traffic with the proposed action at the PVT ISWMF is depicted on Figure 11. 

V. Recommendations and Conclusions 

A. Recommendations Without the Proposed Action 

The following traffic improvements are recommended at the intersection of Farrington 

Highway and Lualualei Naval Road, without the proposed action, to mitigate the existing 

traffic congestion: 

1. Widen southbound Farrington Highway at Lualualei Naval Road to provide an 

exclusive left-turn storage lane (minimum 125-foot storage length). 

2. Modify traffic signal timing at the intersection of Farrington Highway and Lualualei 

Naval Road, as necessary. 

3. Modify the traffic signal coordination along Farrington Highway, as necessary. 

B. Recommendations With the Proposed Action  

The recommendations in the previous section are expected to improve the AM peak 

hour traffic operations with the proposed action at the intersection of Farrington Highway 

and Lualualei Naval Road from LOS “E” to LOS “B”.  Southbound Farrington Highway 

is expected to improve from LOS “F” to LOS “A” by providing an exclusive left-turn 

storage lane, which will prevent the left-turn queue from blocking the through traffic lane.   

During the PM peak hour of traffic with the proposed action, the aforementioned 

improvements at the intersection of Farrington Highway and Lualualei Naval Road are 

expected to improve traffic operations from LOS “C” to LOS “B”. Southbound Farrington 

Highway is expected to improve from LOS “D” to LOS “A”.  Additional traffic mitigation 

measures are not recommended at this time. 

C. Conclusions 

The existing traffic congestion at the intersection of Farrington Highway and Lualualei 

Naval Road is a result of the traffic turning left from the shared through/left-turn lane on 

southbound Farrington Highway into Lualualei Naval Road. The left-turn movement 

reduces the through capacity of southbound Farrington Highway to a single lane, resulting 

in LOS “E” conditions, during the existing AM peak hour of traffic. 
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Figure 11.  PM Peak Hour Traffic With Proposed Action 
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The trip generation for the proposed relocation of the PVT ISWMF is expected to 

increase the existing site trips by 35 vph and 28 vph, during the AM and PM peak hours of 

traffic, respectively.   

The proposed action at the PVT Integrated Solid Waste Management Facility is 

expected to increase the traffic at the intersection of Farrington Highway and Lualualei 

Naval Road by about 1.0 and 0.8 percent, during the AM and PM peak hours of traffic, 

respectively.  Beyond the Lualualei Naval Road intersection, the site-generated traffic is 

expected to increase peak hour traffic at the study intersections along Farrington 

Highway by 0.5 percent or less.   

ITE suggested thresholds for requiring traffic access and impact studies, which were 

published in Traffic Access and Impact Studies for Site Development, A Recommended 

Practice, 1991.  The ITE thresholds for traffic studies are 100 vph increase in the peak 

direction of peak hour traffic or a five (5) percent increase in traffic demands over 

prevailing traffic conditions.  The increase of 35 vph in trip generation from the proposed 

relocation of the PVT ISWMF and the relative increase in traffic demands of 1.0 percent 

in the study area are well below the ITE thresholds.  The traffic improvements, 

recommended herein, are expected to mitigate the transportation impacts of the proposed 

PVT Integrated Solid Waste Management Facility Relocation.  Table 4 summarizes the 

Level of Service analysis for the intersections in study area.  
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Table 4.  Summary of Capacity Analysis 

Scenario Intersection MOE EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Intersection 

Existing AM Peak 

Hour Traffic 

Farrington Hwy & Lualualei Naval Rd 

LOS        N/A  N/A  N/A F  N/A B  N/A A D  N/A C 

Delay       N/A  N/A  N/A 136.9  N/A 15.9  N/A 4.7 40.8  N/A 31.0 

v/c         N/A  N/A  N/A 0.83  N/A 0.37  N/A 0.44 0.99  N/A 0.99 (max.) 

Farrington Hwy/Farrington Highway 

& Ulehawa Beach Park/Princess 

Kahanu Ave 

LOS       D F A A A A B B 

Delay      51.6 134.8 4.3 3.0 3.4 6.0 13.5 16.3 

v/c        0.07 0.85 0.07 0.02 0.41 0.00 0.66 0.85 (max.) 

Farrington Highway/Farrington Hwy 

& Haleakala Ave 

LOS        N/A  N/A  N/A F  N/A E  N/A B A B  N/A C 

Delay       N/A  N/A  N/A 99.0  N/A 71.2  N/A 14.6 9.7 16.8  N/A 25.9 

v/c         N/A  N/A  N/A 0.63  N/A 0.93  N/A 0.47 0.53 0.70  N/A 0.93 (max.) 

Farrington Highway & Nanakuli 

Beach Park/Nanakuli Ave 

LOS       F F B A B A A D 

Delay      551.8 207.2 19.8 3.8 11.0 4.7 6.6 34.9 

v/c        2.00 1.17 0.23 0.02 0.52 0.43 0.66 2.00 (max.) 

Lualualei Naval Rd & PVT ISWMF 

LOS       A A  N/A  N/A  N/A  N/A  N/A  N/A  N/A A  N/A A A 

Delay      8.2 0.0  N/A  N/A  N/A  N/A  N/A  N/A  N/A 9.9  N/A 9.9 5.7 

v/c        0.04  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 0.08  N/A 0.08 N/A 

Existing PM Peak 

Hour Traffic 

Farrington Hwy & Lualualei Naval Rd 

LOS        N/A  N/A  N/A F  N/A F  N/A A B  N/A B 

Delay       N/A  N/A  N/A 120.9  N/A 98.3  N/A 5.2 15.7  N/A 18.9 

v/c         N/A  N/A  N/A 0.69  N/A 0.85  N/A 0.59 0.83  N/A 0.85 (max.) 

Farrington Hwy/Farrington Highway 

& Ulehawa Beach Park/Princess 

Kahanu Ave 

LOS       A F B A B A A A 

Delay      0.4 142.5 16.7 2.8 11.3 3.7 5.0 8.8 

v/c        0.04 0.73 0.15 0.01 0.65 0.12 0.45 0.73 (max.) 

Farrington Highway/Farrington Hwy 

& Haleakala Ave 

LOS        N/A  N/A  N/A F  N/A C  N/A A A A  N/A A 

Delay       N/A  N/A  N/A 134.6  N/A 28.9  N/A 2.4 6.4 2.3  N/A 5.5 

v/c         N/A  N/A  N/A 0.58  N/A 0.64  N/A 0.58 0.54 0.47  N/A 0.64 (max.) 

Farrington Highway & Nanakuli 

Beach Park/Nanakuli Ave 

LOS       C F C A A A 

Delay      28.9 151.8 30.6 6.2 2.9 2.4 

v/c        0.21 0.85 0.12 0.62 0.48 0.85 (max.) 

Lualualei Naval Rd & PVT ISWMF 

LOS       A A  N/A  N/A  N/A  N/A  N/A  N/A  N/A A  N/A A A 

Delay      7.5 0.0  N/A  N/A  N/A  N/A  N/A  N/A  N/A 9.1  N/A 9.1 2.4 

v/c        0.01  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 0.04  N/A 0.04 N/A 
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Table 4.  Summary of Capacity Analysis (Cont’d.) 

Scenario Intersection MOE EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Intersection 

AM Peak Hour 

Traffic Without the 

Proposed Action 

Farrington Hwy & Lualualei Naval Rd 

LOS        N/A  N/A  N/A F  N/A B  N/A A E  N/A D 

Delay       N/A  N/A  N/A 135.9  N/A 15.0  N/A 5.3 77.3  N/A 51.8 

v/c         N/A  N/A  N/A 0.84  N/A 0.37  N/A 0.48 1.12  N/A 1.11 (max.) 

AM Peak Hour 

Traffic Without 

Project 

Farrington Hwy/Farrington Highway 

& Ulehawa Beach Park/Princess 

Kahanu Ave 

LOS       D F A A A A B B 

Delay      50.2 133.6 4.9 3.0 3.5 7.0 16.1 17.8 

v/c        0.06 0.86 0.07 0.02 0.44 0.00 0.71 0.86 (max.) 

AM Peak Hour 

Traffic Without the 

Proposed Action 

Farrington Highway/Farrington Hwy 

& Haleakala Ave 

LOS        N/A  N/A  N/A F  N/A E  N/A B B D  N/A D 

Delay       N/A  N/A  N/A 90.9  N/A 74.8  N/A 19.0 11.5 54.2  N/A 45.7 

v/c         N/A  N/A  N/A 0.57  N/A 0.94  N/A 0.53 0.63 0.78  N/A 0.94 (max.) 

AM Peak Hour 

Traffic Without the 

Proposed Action 

Farrington Highway & Nanakuli 

Beach Park/Nanakuli Ave 

LOS       F F B A B A A D 

Delay      831.6 225.6 16.8 3.8 11.8 5.4 5.4 43.7 

v/c        2.64 1.24 0.21 0.03 0.56 0.50 0.70 2.64 (max.) 

AM Peak Hour 

Traffic Without the 

Proposed Action 

Lualualei Naval Rd & PVT ISWMF 

LOS       A A  N/A  N/A  N/A  N/A  N/A  N/A  N/A B  N/A B A 

Delay      9.6 0.0  N/A  N/A  N/A  N/A  N/A  N/A  N/A 14.7  N/A 14.7 8.7 

v/c        0.33  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 0.14  N/A 0.14 N/A 

PM Peak Hour 

Traffic Without the 

Proposed Action 

Farrington Hwy & Lualualei Naval Rd 

LOS        N/A  N/A  N/A F  N/A F  N/A A C  N/A C 

Delay       N/A  N/A  N/A 113.4  N/A 104.8  N/A 6.8 31.5  N/A 26.3 

v/c         N/A  N/A  N/A 0.65  N/A 0.87  N/A 0.65 0.96  N/A 0.96 (max.) 

PM Peak Hour 

Traffic Without 

Project 

Farrington Hwy/Farrington Highway 

& Ulehawa Beach Park/Princess 

Kahanu Ave 

LOS       A F B A A A A A 

Delay      0.4 142.1 18.8 2.5 7.0 4.5 5.7 9.8 

v/c        0.04 0.75 0.16 0.01 0.69 0.15 0.48 0.75 (max.) 

PM Peak Hour 

Traffic Without the 

Proposed Action 

Farrington Highway/Farrington Hwy 

& Haleakala Ave 

LOS        N/A  N/A  N/A F  N/A C  N/A A B A  N/A A 

Delay       N/A  N/A  N/A 135.0  N/A 27.9  N/A 3.2 14.2 2.7  N/A 6.3 

v/c         N/A  N/A  N/A 0.60  N/A 0.65  N/A 0.63 0.63 0.50  N/A 0.65 (max.) 

PM Peak Hour 

Traffic Without the 

Proposed Action 

Farrington Highway & Nanakuli 

Beach Park/Nanakuli Ave 

LOS       C F C C A C 

Delay      27.4 156.0 30.0 23.2 2.6 20.1 

v/c        0.22 0.89 0.13 0.94 0.36 0.94 (max.) 

PM Peak Hour 

Traffic Without the 

Proposed Action 

Lualualei Naval Rd & PVT ISWMF 

LOS       A A  N/A  N/A  N/A  N/A  N/A  N/A  N/A A  N/A A A 

Delay      7.5 0.0  N/A  N/A  N/A  N/A  N/A  N/A  N/A 9.1  N/A 9.1 2.3 

v/c        0.01  N/A  N/A  N/A  N/A  N/A  N/A  N/A  N/A 0.04  N/A 0.04 N/A 
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Table 4.  Summary of Capacity Analysis (Cont’d.) 

Scenario Intersection MOE EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Intersection 

AM Peak Hour 

Traffic With the 

Proposed Action 

Farrington Hwy & Lualualei Naval Rd 

LOS        N/A  N/A  N/A F  N/A B  N/A A F  N/A E 

Delay       N/A  N/A  N/A 134.8  N/A 14.4  N/A 5.6 95.7  N/A 62.2 

v/c         N/A  N/A  N/A 0.85  N/A 0.38  N/A 0.49 1.16  N/A 1.16 (max.) 

AM Peak Hour 

Traffic With the 

Proposed Action 

Farrington Hwy/Farrington Highway 

& Ulehawa Beach Park/Princess 

Kahanu Ave 

LOS       D F A A A A B B 

Delay      50.1 133.5 4.9 3.3 3.5 7.0 16.6 18.1 

v/c        0.06 0.86 0.07 0.02 0.45 0.00 0.72 0.86 (max.) 

AM Peak Hour 

Traffic With the 

Proposed Action 

Farrington Highway/Farrington Hwy 

& Haleakala Ave 

LOS        N/A  N/A  N/A F  N/A E  N/A B B E  N/A D 

Delay       N/A  N/A  N/A 89.7  N/A 75.2  N/A 19.4 10.3 64.5  N/A 50.9 

v/c         N/A  N/A  N/A 0.56  N/A 0.94  N/A 0.54 0.63 0.78  N/A 0.94 (max.) 

AM Peak Hour 

Traffic With the 

Proposed Action 

Farrington Highway & Nanakuli 

Beach Park/Nanakuli Ave 

LOS       F F B A B A A D 

Delay      831.6 225.6 16.8 3.8 11.9 5.4 5.4 43.5 

v/c        2.64 1.24 0.21 0.03 0.56 0.50 0.71 2.64 (max.) 

AM Peak Hour 

Traffic With the 

Proposed Action 

Lualualei Naval Rd & PVT ISWMF 

LOS        N/A  N/A  N/A A A  N/A B  N/A B  N/A  N/A  N/A A 

Delay       N/A  N/A  N/A 8.5 0.0  N/A 10.5  N/A 10.5  N/A  N/A  N/A 3.4 

v/c         N/A  N/A  N/A  N/A  N/A  N/A 0.09  N/A 0.09  N/A  N/A  N/A N/A 

PM Peak Hour 

Traffic With the 

Proposed Action 

Farrington Hwy & Lualualei Naval Rd 

LOS        N/A  N/A  N/A F  N/A F A A D  N/A C 

Delay       N/A  N/A  N/A 110.6  N/A 105.4 0.0 7.3 40.6  N/A 30.8 

v/c         N/A  N/A  N/A 0.64  N/A 0.87 0.00 0.66 0.99  N/A 0.99 (max.) 

PM Peak Hour 

Traffic With the 

Proposed Action 

Farrington Hwy/Farrington Highway 

& Ulehawa Beach Park/Princess 

Kahanu Ave 

LOS       A F B A A A A A 

Delay      0.4 142.1 18.8 2.5 6.9 4.5 5.8 9.7 

v/c        0.04 0.75 0.16 0.01 0.70 0.15 0.48 0.75 (max.) 

PM Peak Hour 

Traffic With the 

Proposed Action 

Farrington Highway/Farrington Hwy 

& Haleakala Ave 

LOS        N/A  N/A  N/A F  N/A C  N/A A B A  N/A A 

Delay       N/A  N/A  N/A 135.0  N/A 27.9  N/A 3.2 14.1 2.8  N/A 6.3 

v/c         N/A  N/A  N/A 0.60  N/A 0.65  N/A 0.63 0.63 0.51  N/A 0.65 (max.) 

PM Peak Hour 

Traffic With the 

Proposed Action 

Farrington Highway & Nanakuli 

Beach Park/Nanakuli Ave 

LOS       C F C C A C 

Delay      27.4 156.0 30.0 23.2 4.8 20.0 

v/c        0.22 0.89 0.13 0.94 0.37 0.94 (max.) 

PM Peak Hour 

Traffic With the 

Proposed Action 

Lualualei Naval Rd & PVT ISWMF 

LOS        N/A  N/A  N/A A  N/A  N/A A  N/A A  N/A  N/A  N/A A 

Delay       N/A  N/A  N/A 0.0  N/A  N/A 9.3  N/A 9.3  N/A  N/A  N/A 2.2 

v/c         N/A  N/A  N/A -  N/A  N/A 0.00  N/A 0.00  N/A  N/A  N/A N/A 
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Table 4.  Summary of Capacity Analysis (Cont’d.) 

Scenario Intersection MOE EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Intersection 

AM Peak Hour 

Traffic With the 

Proposed Action With 

Improvements 

Farrington Hwy & Lualualei Naval Rd 

LOS        N/A  N/A  N/A F  N/A B  N/A B A A  N/A B 

Delay       N/A  N/A  N/A 135.1  N/A 14.4  N/A 10.1 6.3 5.2  N/A 13.2 

v/c         N/A  N/A  N/A 0.85  N/A 0.38  N/A 0.53 0.45 0.66  N/A 0.85 (max.) 

PM Peak Hour 

Traffic With the 

Proposed Action With 

Improvements 

Farrington Hwy & Lualualei Naval Rd 

LOS        N/A  N/A  N/A F  N/A E  N/A A B A  N/A B 

Delay       N/A  N/A  N/A 132.3  N/A 72.6  N/A 5.2 10.5 3.6  N/A 13.5 

v/c         N/A  N/A  N/A 0.79  N/A 0.82  N/A 0.68 0.43 0.51  N/A 0.82 (max.) 

Legend 

MOE–Measure of Effectiveness 

LOS –Level of Service    

Delay–Average Delay (seconds/vehicle) 

v/c–Volume-to-Capacity Ratio    

  

EBL–Eastbound Left-Turn Movement   

EBT–Eastbound Through Movement 

EBR–Eastbound Right–Turn Movement  

 

WBL–Westbound Left-Turn Movement   

WBT–Westbound Through Movement   

WBR–Westbound Right-Turn Movement 

 

NBL–Northbound Left-Turn Movement 

NBT–Northbound Through Movement 

NBR–Northbound Right-Turn Movement 

 

  

SBL–Southbound Left-Turn Movement    

SBT–Southbound Through Movement 

SBR–Southbound Right-Turn Movement     
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APPENDIX A 

TRAFFIC COUNT DATA 





The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Lualualei Naval Rd Farrington Hwy
9-4, 7, 8-18
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 1

Turning Movement Data

Start Time

Beach Lualualei Naval Rd Farrington Hwy Farrington Hwy

Eastbound Westbound Northbound Southbound

Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Int. Total

2:00 PM 0 0 0 0 0 38 0 21 4 59 0 322 17 0 339 16 261 0 1 277 675

2:15 PM 0 0 0 0 0 43 0 26 0 69 0 401 16 0 417 32 312 0 0 344 830

2:30 PM 0 0 0 0 0 40 0 29 2 69 0 402 11 0 413 19 321 0 0 340 822

2:45 PM 0 0 0 0 0 46 0 30 3 76 0 365 7 0 372 13 329 0 0 342 790

Hourly Total 0 0 0 0 0 167 0 106 9 273 0 1490 51 0 1541 80 1223 0 1 1303 3117

3:00 PM 0 0 0 1 0 28 0 30 2 58 0 418 9 0 427 14 300 0 1 314 799

3:15 PM 0 0 0 0 0 30 0 48 1 78 0 412 9 0 421 18 336 0 0 354 853

3:30 PM 0 0 0 2 0 35 0 45 3 80 0 412 2 0 414 17 304 0 3 321 815

3:45 PM 0 0 0 0 0 32 0 52 1 84 0 395 5 0 400 18 240 0 0 258 742

Hourly Total 0 0 0 3 0 125 0 175 7 300 0 1637 25 0 1662 67 1180 0 4 1247 3209

4:00 PM 0 0 0 0 0 31 0 37 2 68 0 453 3 0 456 13 214 0 0 227 751

4:15 PM 0 0 0 0 0 24 0 25 5 49 0 400 3 0 403 12 239 0 0 251 703

4:30 PM 0 0 0 0 0 21 0 30 0 51 0 402 4 0 406 16 252 0 1 268 725

4:45 PM 0 0 0 0 0 13 0 30 2 43 0 435 5 0 440 19 262 0 0 281 764

Hourly Total 0 0 0 0 0 89 0 122 9 211 0 1690 15 0 1705 60 967 0 1 1027 2943

*** BREAK *** - - - - - - - - - - - - - - - - - - - - -

3:00 PM 0 0 0 0 0 34 0 31 0 65 0 259 6 0 265 19 273 0 0 292 622

3:15 PM 0 0 0 0 0 28 0 29 0 57 0 245 11 0 256 33 320 0 0 353 666

3:30 PM 0 0 0 0 0 51 0 24 1 75 0 364 11 0 375 20 280 0 0 300 750

3:45 PM 0 0 0 0 0 21 0 50 0 71 0 418 4 0 422 15 250 0 1 265 758

Hourly Total 0 0 0 0 0 134 0 134 1 268 0 1286 32 0 1318 87 1123 0 1 1210 2796

4:00 PM 0 0 0 0 0 30 0 44 0 74 0 450 5 0 455 16 247 0 0 263 792

4:15 PM 0 0 0 0 0 24 0 34 2 58 0 455 4 0 459 18 239 0 0 257 774

4:30 PM 0 0 0 0 0 22 0 41 1 63 0 420 4 0 424 18 237 0 0 255 742

4:45 PM 0 0 0 0 0 29 0 31 1 60 0 413 1 0 414 18 240 0 1 258 732

Hourly Total 0 0 0 0 0 105 0 150 4 255 0 1738 14 0 1752 70 963 0 1 1033 3040

5:00 PM 0 0 0 0 0 19 0 30 1 49 0 458 2 0 460 25 205 0 0 230 739

5:15 PM 0 0 0 0 0 21 0 45 5 66 0 400 4 0 404 20 199 0 0 219 689

5:30 PM 0 0 0 0 0 13 0 31 2 44 0 470 0 0 470 18 212 0 0 230 744

5:45 PM 0 0 0 0 0 20 0 42 1 62 0 411 3 0 414 17 179 0 1 196 672

Hourly Total 0 0 0 0 0 73 0 148 9 221 0 1739 9 0 1748 80 795 0 1 875 2844

*** BREAK *** - - - - - - - - - - - - - - - - - - - - -

5:00 AM 0 0 0 0 0 16 0 6 1 22 0 64 2 0 66 17 510 0 0 527 615

5:15 AM 0 0 0 0 0 21 0 4 0 25 0 76 5 0 81 23 526 0 1 549 655

5:30 AM 0 0 0 0 0 13 0 4 0 17 0 69 3 0 72 20 494 0 0 514 603

5:45 AM 0 0 0 0 0 32 0 5 1 37 0 110 4 0 114 29 457 0 0 486 637

Hourly Total 0 0 0 0 0 82 0 19 2 101 0 319 14 0 333 89 1987 0 1 2076 2510

6:00 AM 0 0 0 0 0 35 0 6 1 41 0 117 8 0 125 12 382 0 1 394 560

6:15 AM 0 0 0 0 0 21 0 9 3 30 0 187 9 0 196 32 436 0 0 468 694

6:30 AM 0 0 0 0 0 29 0 14 6 43 0 216 19 0 235 20 423 0 0 443 721

6:45 AM 0 0 0 0 0 20 0 9 1 29 0 242 15 0 257 22 458 0 0 480 766



Hourly Total 0 0 0 0 0 105 0 38 11 143 0 762 51 0 813 86 1699 0 1 1785 2741

7:00 AM 0 0 0 0 0 22 0 22 2 44 0 241 19 0 260 28 431 0 1 459 763

7:15 AM 0 0 0 0 0 35 0 14 2 49 0 260 17 0 277 19 451 0 2 470 796

7:30 AM 0 0 0 0 0 40 0 7 3 47 0 284 19 0 303 23 390 0 0 413 763

7:45 AM 0 0 0 1 0 45 0 13 1 58 0 295 19 0 314 26 391 0 0 417 789

Hourly Total 0 0 0 1 0 142 0 56 8 198 0 1080 74 0 1154 96 1663 0 3 1759 3111

8:00 AM 0 0 0 0 0 47 0 13 2 60 0 300 22 0 322 14 377 0 1 391 773

8:15 AM 0 0 0 0 0 35 0 20 1 55 0 238 19 0 257 27 424 0 0 451 763

8:30 AM 0 0 0 0 0 35 0 25 0 60 0 273 19 0 292 29 423 0 1 452 804

8:45 AM 0 0 0 0 0 45 1 13 0 59 0 243 20 0 263 24 365 0 0 389 711

Hourly Total 0 0 0 0 0 162 1 71 3 234 0 1054 80 0 1134 94 1589 0 2 1683 3051

Grand Total 0 0 0 4 0 1184 1 1019 63 2204 0 12795 365 0 13160 809 13189 0 16 13998 29362

Approach % 0.0 0.0 0.0 - - 53.7 0.0 46.2 - - 0.0 97.2 2.8 - - 5.8 94.2 0.0 - - -

Total % 0.0 0.0 0.0 - 0.0 4.0 0.0 3.5 - 7.5 0.0 43.6 1.2 - 44.8 2.8 44.9 0.0 - 47.7 -

Motorcycles 0 0 0 - 0 0 0 7 - 7 0 51 0 - 51 4 32 0 - 36 94

% Motorcycles - - - - - 0.0 0.0 0.7 - 0.3 - 0.4 0.0 - 0.4 0.5 0.2 - - 0.3 0.3

Cars 0 0 0 - 0 716 0 711 - 1427 0 8969 159 - 9128 584 10157 0 - 10741 21296

% Cars - - - - - 60.5 0.0 69.8 - 64.7 - 70.1 43.6 - 69.4 72.2 77.0 - - 76.7 72.5

Light Goods Vehicles 0 0 0 - 0 290 0 271 - 561 0 3363 45 - 3408 199 2555 0 - 2754 6723

% Light Goods
Vehicles

- - - - - 24.5 0.0 26.6 - 25.5 - 26.3 12.3 - 25.9 24.6 19.4 - - 19.7 22.9

Buses 0 0 0 - 0 3 0 5 - 8 0 177 3 - 180 4 186 0 - 190 378

% Buses - - - - - 0.3 0.0 0.5 - 0.4 - 1.4 0.8 - 1.4 0.5 1.4 - - 1.4 1.3

Single-Unit Trucks 0 0 0 - 0 102 0 19 - 121 0 194 120 - 314 17 201 0 - 218 653

% Single-Unit Trucks - - - - - 8.6 0.0 1.9 - 5.5 - 1.5 32.9 - 2.4 2.1 1.5 - - 1.6 2.2

Articulated Trucks 0 0 0 - 0 73 1 3 - 77 0 37 38 - 75 1 50 0 - 51 203

% Articulated Trucks - - - - - 6.2 100.0 0.3 - 3.5 - 0.3 10.4 - 0.6 0.1 0.4 - - 0.4 0.7

Bicycles on Road 0 0 0 - 0 0 0 3 - 3 0 4 0 - 4 0 8 0 - 8 15

% Bicycles on Road - - - - - 0.0 0.0 0.3 - 0.1 - 0.0 0.0 - 0.0 0.0 0.1 - - 0.1 0.1

Bicycles on Crosswalk - - - 0 - - - - 13 - - - - 0 - - - - 1 - -

% Bicycles on
Crosswalk

- - - 0.0 - - - - 20.6 - - - - - - - - - 6.3 - -

Pedestrians - - - 4 - - - - 50 - - - - 0 - - - - 15 - -

% Pedestrians - - - 100.0 - - - - 79.4 - - - - - - - - - 93.8 - -



The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Lualualei Naval Rd Farrington Hwy
9-4, 7, 8-18
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 3

09/04/2018 2:00 PM
Ending At
09/07/2018 9:00 AM

Motorcycles
Cars
Light Goods Vehicles
Buses
Other

Farrington Hwy [SB]

Exit Enter Total
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The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Lualualei Naval Rd Farrington Hwy
9-4, 7, 8-18
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 4

Turning Movement Peak Hour Data (3:00 PM)

Start Time

Beach Lualualei Naval Rd Farrington Hwy Farrington Hwy

Eastbound Westbound Northbound Southbound

Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Int. Total

3:00 PM 0 0 0 1 0 28 0 30 2 58 0 418 9 0 427 14 300 0 1 314 799

3:15 PM 0 0 0 0 0 30 0 48 1 78 0 412 9 0 421 18 336 0 0 354 853

3:30 PM 0 0 0 2 0 35 0 45 3 80 0 412 2 0 414 17 304 0 3 321 815

3:45 PM 0 0 0 0 0 32 0 52 1 84 0 395 5 0 400 18 240 0 0 258 742

Total 0 0 0 3 0 125 0 175 7 300 0 1637 25 0 1662 67 1180 0 4 1247 3209

Approach % 0.0 0.0 0.0 - - 41.7 0.0 58.3 - - 0.0 98.5 1.5 - - 5.4 94.6 0.0 - - -

Total % 0.0 0.0 0.0 - 0.0 3.9 0.0 5.5 - 9.3 0.0 51.0 0.8 - 51.8 2.1 36.8 0.0 - 38.9 -

PHF 0.000 0.000 0.000 - 0.000 0.893 0.000 0.841 - 0.893 0.000 0.979 0.694 - 0.973 0.931 0.878 0.000 - 0.881 0.941

Motorcycles 0 0 0 - 0 0 0 1 - 1 0 6 0 - 6 0 3 0 - 3 10

% Motorcycles - - - - - 0.0 - 0.6 - 0.3 - 0.4 0.0 - 0.4 0.0 0.3 - - 0.2 0.3

Cars 0 0 0 - 0 86 0 119 - 205 0 1115 9 - 1124 53 865 0 - 918 2247

% Cars - - - - - 68.8 - 68.0 - 68.3 - 68.1 36.0 - 67.6 79.1 73.3 - - 73.6 70.0

Light Goods Vehicles 0 0 0 - 0 28 0 52 - 80 0 474 7 - 481 13 261 0 - 274 835

% Light Goods
Vehicles

- - - - - 22.4 - 29.7 - 26.7 - 29.0 28.0 - 28.9 19.4 22.1 - - 22.0 26.0

Buses 0 0 0 - 0 0 0 1 - 1 0 17 1 - 18 0 25 0 - 25 44

% Buses - - - - - 0.0 - 0.6 - 0.3 - 1.0 4.0 - 1.1 0.0 2.1 - - 2.0 1.4

Single-Unit Trucks 0 0 0 - 0 10 0 2 - 12 0 22 7 - 29 1 20 0 - 21 62

% Single-Unit Trucks - - - - - 8.0 - 1.1 - 4.0 - 1.3 28.0 - 1.7 1.5 1.7 - - 1.7 1.9

Articulated Trucks 0 0 0 - 0 1 0 0 - 1 0 3 1 - 4 0 5 0 - 5 10

% Articulated Trucks - - - - - 0.8 - 0.0 - 0.3 - 0.2 4.0 - 0.2 0.0 0.4 - - 0.4 0.3

Bicycles on Road 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0 1 0 - 1 1

% Bicycles on Road - - - - - 0.0 - 0.0 - 0.0 - 0.0 0.0 - 0.0 0.0 0.1 - - 0.1 0.0

Bicycles on Crosswalk - - - 0 - - - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk

- - - 0.0 - - - - 0.0 - - - - - - - - - 0.0 - -

Pedestrians - - - 3 - - - - 7 - - - - 0 - - - - 4 - -

% Pedestrians - - - 100.0 - - - - 100.0 - - - - - - - - - 100.0 - -



The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Lualualei Naval Rd Farrington Hwy
9-4, 7, 8-18
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 5

Peak Hour Data

09/04/2018 3:00 PM
Ending At
09/04/2018 4:00 PM

Motorcycles
Cars
Light Goods Vehicles
Buses
Other

Farrington Hwy [SB]

Exit Enter Total

7 3 10
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The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Lualualei Naval Rd Farrington Hwy
9-4, 7, 8-18
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 6

Turning Movement Peak Hour Data (3:30 PM)

Start Time

Beach Lualualei Naval Rd Farrington Hwy Farrington Hwy

Eastbound Westbound Northbound Southbound

Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Int. Total

3:30 PM 0 0 0 0 0 51 0 24 1 75 0 364 11 0 375 20 280 0 0 300 750

3:45 PM 0 0 0 0 0 21 0 50 0 71 0 418 4 0 422 15 250 0 1 265 758

4:00 PM 0 0 0 0 0 30 0 44 0 74 0 450 5 0 455 16 247 0 0 263 792

4:15 PM 0 0 0 0 0 24 0 34 2 58 0 455 4 0 459 18 239 0 0 257 774

Total 0 0 0 0 0 126 0 152 3 278 0 1687 24 0 1711 69 1016 0 1 1085 3074

Approach % 0.0 0.0 0.0 - - 45.3 0.0 54.7 - - 0.0 98.6 1.4 - - 6.4 93.6 0.0 - - -

Total % 0.0 0.0 0.0 - 0.0 4.1 0.0 4.9 - 9.0 0.0 54.9 0.8 - 55.7 2.2 33.1 0.0 - 35.3 -

PHF 0.000 0.000 0.000 - 0.000 0.618 0.000 0.760 - 0.927 0.000 0.927 0.545 - 0.932 0.863 0.907 0.000 - 0.904 0.970

Motorcycles 0 0 0 - 0 0 0 3 - 3 0 8 0 - 8 0 3 0 - 3 14

% Motorcycles - - - - - 0.0 - 2.0 - 1.1 - 0.5 0.0 - 0.5 0.0 0.3 - - 0.3 0.5

Cars 0 0 0 - 0 83 0 110 - 193 0 1181 9 - 1190 54 865 0 - 919 2302

% Cars - - - - - 65.9 - 72.4 - 69.4 - 70.0 37.5 - 69.5 78.3 85.1 - - 84.7 74.9

Light Goods Vehicles 0 0 0 - 0 40 0 36 - 76 0 461 6 - 467 15 109 0 - 124 667

% Light Goods
Vehicles

- - - - - 31.7 - 23.7 - 27.3 - 27.3 25.0 - 27.3 21.7 10.7 - - 11.4 21.7

Buses 0 0 0 - 0 0 0 0 - 0 0 12 0 - 12 0 18 0 - 18 30

% Buses - - - - - 0.0 - 0.0 - 0.0 - 0.7 0.0 - 0.7 0.0 1.8 - - 1.7 1.0

Single-Unit Trucks 0 0 0 - 0 2 0 2 - 4 0 19 7 - 26 0 18 0 - 18 48

% Single-Unit Trucks - - - - - 1.6 - 1.3 - 1.4 - 1.1 29.2 - 1.5 0.0 1.8 - - 1.7 1.6

Articulated Trucks 0 0 0 - 0 1 0 0 - 1 0 6 2 - 8 0 1 0 - 1 10

% Articulated Trucks - - - - - 0.8 - 0.0 - 0.4 - 0.4 8.3 - 0.5 0.0 0.1 - - 0.1 0.3

Bicycles on Road 0 0 0 - 0 0 0 1 - 1 0 0 0 - 0 0 2 0 - 2 3

% Bicycles on Road - - - - - 0.0 - 0.7 - 0.4 - 0.0 0.0 - 0.0 0.0 0.2 - - 0.2 0.1

Bicycles on Crosswalk - - - 0 - - - - 1 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk

- - - - - - - - 33.3 - - - - - - - - - 0.0 - -

Pedestrians - - - 0 - - - - 2 - - - - 0 - - - - 1 - -

% Pedestrians - - - - - - - - 66.7 - - - - - - - - - 100.0 - -



The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Lualualei Naval Rd Farrington Hwy
9-4, 7, 8-18
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 7

Peak Hour Data

09/06/2018 3:30 PM
Ending At
09/06/2018 4:30 PM

Motorcycles
Cars
Light Goods Vehicles
Buses
Other

Farrington Hwy [SB]

Exit Enter Total

11 3 14

1291 919 2210

497 124 621

12 18 30

28 21 49

1839 1085 2924

0 3 0 0

0 865 54 0

0 109 15 0

0 18 0 0

0 21 0 1

0 1016 69 1

RT Th LT Ped

9
3 9 0 2
1

6
3 0

E
x
it

2
7
8

6 0 7
6

1
9
3

3

E
n
te

r

3
7
1

1
5 0 9
7

2
5
6

3

T
o
ta

l

L
u
a
lu

a
le

i N
a
v
a
l R

d
 [W

B
]

R
T

1
5
2

3 0 3
6

1
1
0

3

T
h 0 0 0 0 0 0

L
T

1
2
6

3 0 4
0

8
3 0

P
e
d

3 3 0 0 0 0

3 8 11

948 1190 2138

149 467 616

18 12 30

24 34 58

1142 1711 2853

Exit Enter Total

Farrington Hwy [NB]

LT Th RT Ped

0 8 0 0

0 1181 9 0

0 461 6 0

0 12 0 0

0 25 9 0

0 1687 24 0

B
e
a
c
h
 [

E
B

]

T
o
ta

l

0 0 0 0 0 0

E
n
te

r

0 0 0 0 0 0

E
x
it

0 0 0 0 0 0

0 0 0 0 0 0 L
T

0 0 0 0 0 0 T
h

0 0 0 0 0 0 R
T

0 0 0 0 0 0

P
e
d

Turning Movement Peak Hour Data Plot (3:30 PM)



The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Lualualei Naval Rd Farrington Hwy
9-4, 7, 8-18
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 8

Turning Movement Peak Hour Data (7:45 AM)

Start Time

Beach Lualualei Naval Rd Farrington Hwy Farrington Hwy

Eastbound Westbound Northbound Southbound

Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Int. Total

7:45 AM 0 0 0 1 0 45 0 13 1 58 0 295 19 0 314 26 391 0 0 417 789

8:00 AM 0 0 0 0 0 47 0 13 2 60 0 300 22 0 322 14 377 0 1 391 773

8:15 AM 0 0 0 0 0 35 0 20 1 55 0 238 19 0 257 27 424 0 0 451 763

8:30 AM 0 0 0 0 0 35 0 25 0 60 0 273 19 0 292 29 423 0 1 452 804

Total 0 0 0 1 0 162 0 71 4 233 0 1106 79 0 1185 96 1615 0 2 1711 3129

Approach % 0.0 0.0 0.0 - - 69.5 0.0 30.5 - - 0.0 93.3 6.7 - - 5.6 94.4 0.0 - - -

Total % 0.0 0.0 0.0 - 0.0 5.2 0.0 2.3 - 7.4 0.0 35.3 2.5 - 37.9 3.1 51.6 0.0 - 54.7 -

PHF 0.000 0.000 0.000 - 0.000 0.862 0.000 0.710 - 0.971 0.000 0.922 0.898 - 0.920 0.828 0.952 0.000 - 0.946 0.973

Motorcycles 0 0 0 - 0 0 0 0 - 0 0 7 0 - 7 0 1 0 - 1 8

% Motorcycles - - - - - 0.0 - 0.0 - 0.0 - 0.6 0.0 - 0.6 0.0 0.1 - - 0.1 0.3

Cars 0 0 0 - 0 81 0 47 - 128 0 788 35 - 823 68 1279 0 - 1347 2298

% Cars - - - - - 50.0 - 66.2 - 54.9 - 71.2 44.3 - 69.5 70.8 79.2 - - 78.7 73.4

Light Goods Vehicles 0 0 0 - 0 24 0 18 - 42 0 256 2 - 258 21 280 0 - 301 601

% Light Goods
Vehicles

- - - - - 14.8 - 25.4 - 18.0 - 23.1 2.5 - 21.8 21.9 17.3 - - 17.6 19.2

Buses 0 0 0 - 0 1 0 1 - 2 0 13 0 - 13 1 20 0 - 21 36

% Buses - - - - - 0.6 - 1.4 - 0.9 - 1.2 0.0 - 1.1 1.0 1.2 - - 1.2 1.2

Single-Unit Trucks 0 0 0 - 0 31 0 4 - 35 0 38 30 - 68 6 29 0 - 35 138

% Single-Unit Trucks - - - - - 19.1 - 5.6 - 15.0 - 3.4 38.0 - 5.7 6.3 1.8 - - 2.0 4.4

Articulated Trucks 0 0 0 - 0 25 0 1 - 26 0 4 12 - 16 0 6 0 - 6 48

% Articulated Trucks - - - - - 15.4 - 1.4 - 11.2 - 0.4 15.2 - 1.4 0.0 0.4 - - 0.4 1.5

Bicycles on Road 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0

% Bicycles on Road - - - - - 0.0 - 0.0 - 0.0 - 0.0 0.0 - 0.0 0.0 0.0 - - 0.0 0.0

Bicycles on Crosswalk - - - 0 - - - - 0 - - - - 0 - - - - 1 - -

% Bicycles on
Crosswalk

- - - 0.0 - - - - 0.0 - - - - - - - - - 50.0 - -

Pedestrians - - - 1 - - - - 4 - - - - 0 - - - - 1 - -

% Pedestrians - - - 100.0 - - - - 100.0 - - - - - - - - - 50.0 - -



The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Lualualei Naval Rd Farrington Hwy
9-4, 7, 8-18
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 9

Peak Hour Data

09/07/2018 7:45 AM
Ending At
09/07/2018 8:45 AM

Motorcycles
Cars
Light Goods Vehicles
Buses
Other

Farrington Hwy [SB]

Exit Enter Total

7 1 8
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The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Princess Kahanu Ave Farrington
Hwy
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 1

Turning Movement Data

Start Time

Ulehawa Beach Park Princess Kahanu Ave Farrington Hwy Farrington Hwy

Eastbound Westbound Northbound Southbound

Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Int. Total

2:00 PM 0 0 1 1 1 12 0 5 3 17 1 293 13 0 307 1 262 1 1 264 589

2:15 PM 1 0 1 1 2 16 0 3 3 19 2 360 29 0 391 0 306 2 2 308 720

2:30 PM 0 0 1 0 1 30 0 8 7 38 0 386 31 0 417 1 320 1 2 322 778

2:45 PM 0 0 0 0 0 20 0 10 6 30 0 362 25 0 387 2 307 1 2 310 727

Hourly Total 1 0 3 2 4 78 0 26 19 104 3 1401 98 0 1502 4 1195 5 7 1204 2814

3:00 PM 0 0 3 0 3 21 0 4 3 25 2 356 29 0 387 0 306 0 5 306 721

3:15 PM 0 0 0 1 0 20 1 2 5 23 0 433 30 0 463 3 301 0 4 304 790

3:30 PM 0 0 2 4 2 19 0 6 1 25 1 423 26 0 450 6 323 0 0 329 806

3:45 PM 0 0 1 1 1 8 0 4 0 12 2 397 34 0 433 2 253 0 3 255 701

Hourly Total 0 0 6 6 6 68 1 16 9 85 5 1609 119 0 1733 11 1183 0 12 1194 3018

4:00 PM 1 0 1 0 2 12 0 4 7 16 1 415 21 0 437 3 242 0 0 245 700

4:15 PM 0 0 0 0 0 14 0 5 4 19 0 392 16 0 408 0 244 0 0 244 671

4:30 PM 0 0 0 1 0 14 0 4 6 18 0 395 30 0 425 0 205 0 1 205 648

4:45 PM 0 0 0 0 0 7 0 9 12 16 0 442 28 0 470 2 247 1 0 250 736

Hourly Total 1 0 1 1 2 47 0 22 29 69 1 1644 95 0 1740 5 938 1 1 944 2755

*** BREAK *** - - - - - - - - - - - - - - - - - - - - -

5:00 AM 0 0 1 0 1 36 0 1 1 37 1 63 3 0 67 0 462 0 0 462 567

5:15 AM 0 0 0 0 0 20 0 3 0 23 0 50 4 0 54 1 545 0 0 546 623

5:30 AM 0 0 0 1 0 36 0 4 2 40 0 81 4 0 85 3 450 0 1 453 578

5:45 AM 0 0 0 0 0 16 0 6 0 22 0 91 5 0 96 0 430 1 0 431 549

Hourly Total 0 0 1 1 1 108 0 14 3 122 1 285 16 0 302 4 1887 1 1 1892 2317

6:00 AM 0 0 0 1 0 25 0 1 0 26 0 126 7 0 133 0 381 1 1 382 541

6:15 AM 0 0 3 1 3 27 1 1 4 29 0 150 5 0 155 1 401 1 1 403 590

6:30 AM 0 1 0 0 1 16 0 2 4 18 1 212 14 0 227 1 445 1 0 447 693

6:45 AM 2 0 2 1 4 38 0 2 1 40 0 258 7 0 265 1 415 3 1 419 728

Hourly Total 2 1 5 3 8 106 1 6 9 113 1 746 33 0 780 3 1642 6 3 1651 2552

7:00 AM 0 0 2 1 2 43 0 5 0 48 1 243 7 0 251 4 375 1 3 380 681

7:15 AM 0 0 1 1 1 38 0 4 2 42 3 265 11 0 279 1 439 0 3 440 762

7:30 AM 1 0 4 1 5 34 0 11 0 45 4 287 12 0 303 0 373 2 2 375 728

7:45 AM 1 0 0 0 1 25 0 8 1 33 1 234 13 0 248 1 352 0 0 353 635

Hourly Total 2 0 7 3 9 140 0 28 3 168 9 1029 43 0 1081 6 1539 3 8 1548 2806

8:00 AM 1 0 1 0 2 35 0 2 4 37 1 228 21 0 250 4 352 1 0 357 646

8:15 AM 1 0 1 0 2 27 0 2 6 29 0 274 19 0 293 3 316 1 2 320 644

8:30 AM 1 0 1 1 2 24 0 5 1 29 0 205 12 0 217 0 315 0 0 315 563

8:45 AM 0 0 0 3 0 11 0 4 4 15 0 209 17 0 226 2 300 1 3 303 544

Hourly Total 3 0 3 4 6 97 0 13 15 110 1 916 69 0 986 9 1283 3 5 1295 2397

*** BREAK *** - - - - - - - - - - - - - - - - - - - - -

2:00 PM 0 0 1 0 1 14 0 2 4 16 2 353 28 0 383 2 258 0 0 260 660

2:15 PM 1 0 1 0 2 11 0 2 7 13 0 325 22 0 347 0 298 1 0 299 661

2:30 PM 1 0 0 0 1 28 0 5 1 33 0 359 22 0 381 3 299 0 0 302 717

2:45 PM 0 0 0 0 0 21 0 3 1 24 0 375 31 0 406 3 267 0 3 270 700



Hourly Total 2 0 2 0 4 74 0 12 13 86 2 1412 103 0 1517 8 1122 1 3 1131 2738

3:00 PM 0 0 1 0 1 19 0 5 1 24 2 396 32 0 430 0 278 1 0 279 734

3:15 PM 0 0 1 0 1 16 0 7 14 23 1 371 30 0 402 6 266 1 2 273 699

3:30 PM 0 0 1 0 1 28 0 4 8 32 1 394 16 0 411 0 319 0 0 319 763

3:45 PM 0 0 0 0 0 16 0 1 2 17 0 435 34 0 469 1 272 1 0 274 760

Hourly Total 0 0 3 0 3 79 0 17 25 96 4 1596 112 0 1712 7 1135 3 2 1145 2956

4:00 PM 1 0 0 2 1 13 0 3 1 16 0 399 22 0 421 1 263 0 0 264 702

4:15 PM 0 0 1 4 1 25 0 2 3 27 1 375 22 0 398 1 250 1 6 252 678

4:30 PM 0 0 2 2 2 15 0 3 1 18 1 390 32 0 423 1 204 1 2 206 649

4:45 PM 1 0 0 0 1 6 1 8 5 15 2 434 29 0 465 2 250 0 2 252 733

Hourly Total 2 0 3 8 5 59 1 16 10 76 4 1598 105 0 1707 5 967 2 10 974 2762

5:00 PM 2 0 0 1 2 21 0 16 4 37 1 396 35 0 432 1 251 0 1 252 723

5:15 PM 0 0 2 2 2 23 0 7 7 30 1 366 23 0 390 3 217 0 5 220 642

5:30 PM 0 1 1 0 2 17 1 3 5 21 1 405 20 0 426 1 168 0 0 169 618

5:45 PM 0 0 1 1 1 7 0 4 13 11 0 448 25 0 473 3 181 1 1 185 670

Hourly Total 2 1 4 4 7 68 1 30 29 99 3 1615 103 0 1721 8 817 1 7 826 2653

*** BREAK *** - - - - - - - - - - - - - - - - - - - - -

7:00 AM 1 1 2 0 4 39 0 4 0 43 0 262 7 0 269 0 441 1 1 442 758

7:15 AM 1 0 1 0 2 44 1 2 0 47 1 273 11 0 285 1 385 0 1 386 720

7:30 AM 0 0 0 0 0 42 0 5 1 47 1 250 14 0 265 1 404 0 1 405 717

7:45 AM 1 1 1 0 3 34 0 3 3 37 4 266 19 0 289 0 375 1 2 376 705

Hourly Total 3 2 4 0 9 159 1 14 4 174 6 1051 51 0 1108 2 1605 2 5 1609 2900

8:00 AM 2 0 1 0 3 32 0 7 2 39 2 242 27 0 271 1 363 2 2 366 679

8:15 AM 1 0 3 0 4 33 0 5 2 38 1 275 17 0 293 4 322 1 0 327 662

8:30 AM 0 0 0 0 0 33 0 6 1 39 1 262 15 0 278 2 293 1 0 296 613

8:45 AM 0 0 2 0 2 18 0 2 1 20 1 225 9 0 235 2 307 2 0 311 568

Hourly Total 3 0 6 0 9 116 0 20 6 136 5 1004 68 0 1077 9 1285 6 2 1300 2522

Grand Total 21 4 48 32 73 1199 5 234 174 1438 45 15906 1015 0 16966 81 16598 34 66 16713 35190

Approach % 28.8 5.5 65.8 - - 83.4 0.3 16.3 - - 0.3 93.8 6.0 - - 0.5 99.3 0.2 - - -

Total % 0.1 0.0 0.1 - 0.2 3.4 0.0 0.7 - 4.1 0.1 45.2 2.9 - 48.2 0.2 47.2 0.1 - 47.5 -

Motorcycles 0 0 0 - 0 3 0 1 - 4 0 67 5 - 72 0 62 3 - 65 141

% Motorcycles 0.0 0.0 0.0 - 0.0 0.3 0.0 0.4 - 0.3 0.0 0.4 0.5 - 0.4 0.0 0.4 8.8 - 0.4 0.4

Cars 12 3 26 - 41 861 1 186 - 1048 32 11945 717 - 12694 60 12058 14 - 12132 25915

% Cars 57.1 75.0 54.2 - 56.2 71.8 20.0 79.5 - 72.9 71.1 75.1 70.6 - 74.8 74.1 72.6 41.2 - 72.6 73.6

Light Goods Vehicles 7 1 16 - 24 291 2 40 - 333 12 3381 251 - 3644 18 3962 10 - 3990 7991

% Light Goods
Vehicles

33.3 25.0 33.3 - 32.9 24.3 40.0 17.1 - 23.2 26.7 21.3 24.7 - 21.5 22.2 23.9 29.4 - 23.9 22.7

Buses 0 0 0 - 0 29 0 1 - 30 0 174 20 - 194 1 207 0 - 208 432

% Buses 0.0 0.0 0.0 - 0.0 2.4 0.0 0.4 - 2.1 0.0 1.1 2.0 - 1.1 1.2 1.2 0.0 - 1.2 1.2

Single-Unit Trucks 2 0 2 - 4 12 1 3 - 16 0 287 19 - 306 2 255 3 - 260 586

% Single-Unit Trucks 9.5 0.0 4.2 - 5.5 1.0 20.0 1.3 - 1.1 0.0 1.8 1.9 - 1.8 2.5 1.5 8.8 - 1.6 1.7

Articulated Trucks 0 0 2 - 2 1 0 0 - 1 1 49 3 - 53 0 48 0 - 48 104

% Articulated Trucks 0.0 0.0 4.2 - 2.7 0.1 0.0 0.0 - 0.1 2.2 0.3 0.3 - 0.3 0.0 0.3 0.0 - 0.3 0.3

Bicycles on Road 0 0 2 - 2 2 1 3 - 6 0 3 0 - 3 0 6 4 - 10 21

% Bicycles on Road 0.0 0.0 4.2 - 2.7 0.2 20.0 1.3 - 0.4 0.0 0.0 0.0 - 0.0 0.0 0.0 11.8 - 0.1 0.1

Bicycles on Crosswalk - - - 6 - - - - 8 - - - - 0 - - - - 7 - -

% Bicycles on
Crosswalk

- - - 18.8 - - - - 4.6 - - - - - - - - - 10.6 - -

Pedestrians - - - 26 - - - - 166 - - - - 0 - - - - 59 - -

% Pedestrians - - - 81.3 - - - - 95.4 - - - - - - - - - 89.4 - -
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Hwy
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Start Date: 09/04/2018
Page No: 4

Turning Movement Peak Hour Data (3:00 PM)

Start Time

Ulehawa Beach Park Princess Kahanu Ave Farrington Hwy Farrington Hwy

Eastbound Westbound Northbound Southbound

Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Int. Total

3:00 PM 0 0 3 0 3 21 0 4 3 25 2 356 29 0 387 0 306 0 5 306 721

3:15 PM 0 0 0 1 0 20 1 2 5 23 0 433 30 0 463 3 301 0 4 304 790

3:30 PM 0 0 2 4 2 19 0 6 1 25 1 423 26 0 450 6 323 0 0 329 806

3:45 PM 0 0 1 1 1 8 0 4 0 12 2 397 34 0 433 2 253 0 3 255 701

Total 0 0 6 6 6 68 1 16 9 85 5 1609 119 0 1733 11 1183 0 12 1194 3018

Approach % 0.0 0.0 100.0 - - 80.0 1.2 18.8 - - 0.3 92.8 6.9 - - 0.9 99.1 0.0 - - -

Total % 0.0 0.0 0.2 - 0.2 2.3 0.0 0.5 - 2.8 0.2 53.3 3.9 - 57.4 0.4 39.2 0.0 - 39.6 -

PHF 0.000 0.000 0.500 - 0.500 0.810 0.250 0.667 - 0.850 0.625 0.929 0.875 - 0.936 0.458 0.916 0.000 - 0.907 0.936

Motorcycles 0 0 0 - 0 1 0 1 - 2 0 6 1 - 7 0 2 0 - 2 11

% Motorcycles - - 0.0 - 0.0 1.5 0.0 6.3 - 2.4 0.0 0.4 0.8 - 0.4 0.0 0.2 - - 0.2 0.4

Cars 0 0 3 - 3 47 0 10 - 57 5 1260 82 - 1347 7 880 0 - 887 2294

% Cars - - 50.0 - 50.0 69.1 0.0 62.5 - 67.1 100.0 78.3 68.9 - 77.7 63.6 74.4 - - 74.3 76.0

Light Goods Vehicles 0 0 1 - 1 17 0 5 - 22 0 300 32 - 332 4 256 0 - 260 615

% Light Goods
Vehicles

- - 16.7 - 16.7 25.0 0.0 31.3 - 25.9 0.0 18.6 26.9 - 19.2 36.4 21.6 - - 21.8 20.4

Buses 0 0 0 - 0 3 0 0 - 3 0 15 1 - 16 0 21 0 - 21 40

% Buses - - 0.0 - 0.0 4.4 0.0 0.0 - 3.5 0.0 0.9 0.8 - 0.9 0.0 1.8 - - 1.8 1.3

Single-Unit Trucks 0 0 0 - 0 0 0 0 - 0 0 24 3 - 27 0 19 0 - 19 46

% Single-Unit Trucks - - 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 1.5 2.5 - 1.6 0.0 1.6 - - 1.6 1.5

Articulated Trucks 0 0 1 - 1 0 0 0 - 0 0 4 0 - 4 0 5 0 - 5 10

% Articulated Trucks - - 16.7 - 16.7 0.0 0.0 0.0 - 0.0 0.0 0.2 0.0 - 0.2 0.0 0.4 - - 0.4 0.3

Bicycles on Road 0 0 1 - 1 0 1 0 - 1 0 0 0 - 0 0 0 0 - 0 2

% Bicycles on Road - - 16.7 - 16.7 0.0 100.0 0.0 - 1.2 0.0 0.0 0.0 - 0.0 0.0 0.0 - - 0.0 0.1

Bicycles on Crosswalk - - - 1 - - - - 1 - - - - 0 - - - - 1 - -

% Bicycles on
Crosswalk

- - - 16.7 - - - - 11.1 - - - - - - - - - 8.3 - -

Pedestrians - - - 5 - - - - 8 - - - - 0 - - - - 11 - -

% Pedestrians - - - 83.3 - - - - 88.9 - - - - - - - - - 91.7 - -
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Peak Hour Data
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The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Princess Kahanu Ave Farrington
Hwy
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 6

Turning Movement Peak Hour Data (6:45 AM)

Start Time

Ulehawa Beach Park Princess Kahanu Ave Farrington Hwy Farrington Hwy

Eastbound Westbound Northbound Southbound

Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Int. Total

6:45 AM 2 0 2 1 4 38 0 2 1 40 0 258 7 0 265 1 415 3 1 419 728

7:00 AM 0 0 2 1 2 43 0 5 0 48 1 243 7 0 251 4 375 1 3 380 681

7:15 AM 0 0 1 1 1 38 0 4 2 42 3 265 11 0 279 1 439 0 3 440 762

7:30 AM 1 0 4 1 5 34 0 11 0 45 4 287 12 0 303 0 373 2 2 375 728

Total 3 0 9 4 12 153 0 22 3 175 8 1053 37 0 1098 6 1602 6 9 1614 2899

Approach % 25.0 0.0 75.0 - - 87.4 0.0 12.6 - - 0.7 95.9 3.4 - - 0.4 99.3 0.4 - - -

Total % 0.1 0.0 0.3 - 0.4 5.3 0.0 0.8 - 6.0 0.3 36.3 1.3 - 37.9 0.2 55.3 0.2 - 55.7 -

PHF 0.375 0.000 0.563 - 0.600 0.890 0.000 0.500 - 0.911 0.500 0.917 0.771 - 0.906 0.375 0.912 0.500 - 0.917 0.951

Motorcycles 0 0 0 - 0 0 0 0 - 0 0 4 0 - 4 0 7 0 - 7 11

% Motorcycles 0.0 - 0.0 - 0.0 0.0 - 0.0 - 0.0 0.0 0.4 0.0 - 0.4 0.0 0.4 0.0 - 0.4 0.4

Cars 3 0 5 - 8 115 0 18 - 133 6 846 31 - 883 5 1183 4 - 1192 2216

% Cars 100.0 - 55.6 - 66.7 75.2 - 81.8 - 76.0 75.0 80.3 83.8 - 80.4 83.3 73.8 66.7 - 73.9 76.4

Light Goods Vehicles 0 0 3 - 3 31 0 4 - 35 2 175 4 - 181 1 369 1 - 371 590

% Light Goods
Vehicles

0.0 - 33.3 - 25.0 20.3 - 18.2 - 20.0 25.0 16.6 10.8 - 16.5 16.7 23.0 16.7 - 23.0 20.4

Buses 0 0 0 - 0 5 0 0 - 5 0 13 2 - 15 0 21 0 - 21 41

% Buses 0.0 - 0.0 - 0.0 3.3 - 0.0 - 2.9 0.0 1.2 5.4 - 1.4 0.0 1.3 0.0 - 1.3 1.4

Single-Unit Trucks 0 0 1 - 1 2 0 0 - 2 0 14 0 - 14 0 15 1 - 16 33

% Single-Unit Trucks 0.0 - 11.1 - 8.3 1.3 - 0.0 - 1.1 0.0 1.3 0.0 - 1.3 0.0 0.9 16.7 - 1.0 1.1

Articulated Trucks 0 0 0 - 0 0 0 0 - 0 0 1 0 - 1 0 5 0 - 5 6

% Articulated Trucks 0.0 - 0.0 - 0.0 0.0 - 0.0 - 0.0 0.0 0.1 0.0 - 0.1 0.0 0.3 0.0 - 0.3 0.2

Bicycles on Road 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0 2 0 - 2 2

% Bicycles on Road 0.0 - 0.0 - 0.0 0.0 - 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.1 0.0 - 0.1 0.1

Bicycles on Crosswalk - - - 0 - - - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk

- - - 0.0 - - - - 0.0 - - - - - - - - - 0.0 - -

Pedestrians - - - 4 - - - - 3 - - - - 0 - - - - 9 - -

% Pedestrians - - - 100.0 - - - - 100.0 - - - - - - - - - 100.0 - -
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Peak Hour Data
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Motorcycles
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The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Princess Kahanu Ave Farrington
Hwy
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 8

Turning Movement Peak Hour Data (3:00 PM)

Start Time

Ulehawa Beach Park Princess Kahanu Ave Farrington Hwy Farrington Hwy

Eastbound Westbound Northbound Southbound

Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Int. Total

3:00 PM 0 0 1 0 1 19 0 5 1 24 2 396 32 0 430 0 278 1 0 279 734

3:15 PM 0 0 1 0 1 16 0 7 14 23 1 371 30 0 402 6 266 1 2 273 699

3:30 PM 0 0 1 0 1 28 0 4 8 32 1 394 16 0 411 0 319 0 0 319 763

3:45 PM 0 0 0 0 0 16 0 1 2 17 0 435 34 0 469 1 272 1 0 274 760

Total 0 0 3 0 3 79 0 17 25 96 4 1596 112 0 1712 7 1135 3 2 1145 2956

Approach % 0.0 0.0 100.0 - - 82.3 0.0 17.7 - - 0.2 93.2 6.5 - - 0.6 99.1 0.3 - - -

Total % 0.0 0.0 0.1 - 0.1 2.7 0.0 0.6 - 3.2 0.1 54.0 3.8 - 57.9 0.2 38.4 0.1 - 38.7 -

PHF 0.000 0.000 0.750 - 0.750 0.705 0.000 0.607 - 0.750 0.500 0.917 0.824 - 0.913 0.292 0.889 0.750 - 0.897 0.969

Motorcycles 0 0 0 - 0 0 0 0 - 0 0 10 0 - 10 0 1 0 - 1 11

% Motorcycles - - 0.0 - 0.0 0.0 - 0.0 - 0.0 0.0 0.6 0.0 - 0.6 0.0 0.1 0.0 - 0.1 0.4

Cars 0 0 2 - 2 69 0 13 - 82 3 1144 77 - 1224 5 864 1 - 870 2178

% Cars - - 66.7 - 66.7 87.3 - 76.5 - 85.4 75.0 71.7 68.8 - 71.5 71.4 76.1 33.3 - 76.0 73.7

Light Goods Vehicles 0 0 0 - 0 9 0 4 - 13 0 415 30 - 445 2 234 1 - 237 695

% Light Goods
Vehicles

- - 0.0 - 0.0 11.4 - 23.5 - 13.5 0.0 26.0 26.8 - 26.0 28.6 20.6 33.3 - 20.7 23.5

Buses 0 0 0 - 0 1 0 0 - 1 0 10 2 - 12 0 22 0 - 22 35

% Buses - - 0.0 - 0.0 1.3 - 0.0 - 1.0 0.0 0.6 1.8 - 0.7 0.0 1.9 0.0 - 1.9 1.2

Single-Unit Trucks 0 0 0 - 0 0 0 0 - 0 0 10 2 - 12 0 9 0 - 9 21

% Single-Unit Trucks - - 0.0 - 0.0 0.0 - 0.0 - 0.0 0.0 0.6 1.8 - 0.7 0.0 0.8 0.0 - 0.8 0.7

Articulated Trucks 0 0 1 - 1 0 0 0 - 0 1 7 1 - 9 0 3 0 - 3 13

% Articulated Trucks - - 33.3 - 33.3 0.0 - 0.0 - 0.0 25.0 0.4 0.9 - 0.5 0.0 0.3 0.0 - 0.3 0.4

Bicycles on Road 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0 2 1 - 3 3

% Bicycles on Road - - 0.0 - 0.0 0.0 - 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.2 33.3 - 0.3 0.1

Bicycles on Crosswalk - - - 0 - - - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk

- - - - - - - - 0.0 - - - - - - - - - 0.0 - -

Pedestrians - - - 0 - - - - 25 - - - - 0 - - - - 2 - -

% Pedestrians - - - - - - - - 100.0 - - - - - - - - - 100.0 - -
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Peak Hour Data
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The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Princess Kahanu Ave Farrington
Hwy
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 10

Turning Movement Peak Hour Data (7:00 AM)

Start Time

Ulehawa Beach Park Princess Kahanu Ave Farrington Hwy Farrington Hwy

Eastbound Westbound Northbound Southbound

Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Int. Total

7:00 AM 1 1 2 0 4 39 0 4 0 43 0 262 7 0 269 0 441 1 1 442 758

7:15 AM 1 0 1 0 2 44 1 2 0 47 1 273 11 0 285 1 385 0 1 386 720

7:30 AM 0 0 0 0 0 42 0 5 1 47 1 250 14 0 265 1 404 0 1 405 717

7:45 AM 1 1 1 0 3 34 0 3 3 37 4 266 19 0 289 0 375 1 2 376 705

Total 3 2 4 0 9 159 1 14 4 174 6 1051 51 0 1108 2 1605 2 5 1609 2900

Approach % 33.3 22.2 44.4 - - 91.4 0.6 8.0 - - 0.5 94.9 4.6 - - 0.1 99.8 0.1 - - -

Total % 0.1 0.1 0.1 - 0.3 5.5 0.0 0.5 - 6.0 0.2 36.2 1.8 - 38.2 0.1 55.3 0.1 - 55.5 -

PHF 0.750 0.500 0.500 - 0.563 0.903 0.250 0.700 - 0.926 0.375 0.962 0.671 - 0.958 0.500 0.910 0.500 - 0.910 0.956

Motorcycles 0 0 0 - 0 0 0 0 - 0 0 8 0 - 8 0 3 0 - 3 11

% Motorcycles 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.8 0.0 - 0.7 0.0 0.2 0.0 - 0.2 0.4

Cars 1 2 4 - 7 113 1 11 - 125 5 794 35 - 834 2 1232 1 - 1235 2201

% Cars 33.3 100.0 100.0 - 77.8 71.1 100.0 78.6 - 71.8 83.3 75.5 68.6 - 75.3 100.0 76.8 50.0 - 76.8 75.9

Light Goods Vehicles 2 0 0 - 2 41 0 0 - 41 1 197 13 - 211 0 328 0 - 328 582

% Light Goods
Vehicles

66.7 0.0 0.0 - 22.2 25.8 0.0 0.0 - 23.6 16.7 18.7 25.5 - 19.0 0.0 20.4 0.0 - 20.4 20.1

Buses 0 0 0 - 0 3 0 0 - 3 0 11 2 - 13 0 15 0 - 15 31

% Buses 0.0 0.0 0.0 - 0.0 1.9 0.0 0.0 - 1.7 0.0 1.0 3.9 - 1.2 0.0 0.9 0.0 - 0.9 1.1

Single-Unit Trucks 0 0 0 - 0 2 0 1 - 3 0 34 1 - 35 0 24 1 - 25 63

% Single-Unit Trucks 0.0 0.0 0.0 - 0.0 1.3 0.0 7.1 - 1.7 0.0 3.2 2.0 - 3.2 0.0 1.5 50.0 - 1.6 2.2

Articulated Trucks 0 0 0 - 0 0 0 0 - 0 0 6 0 - 6 0 3 0 - 3 9

% Articulated Trucks 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.6 0.0 - 0.5 0.0 0.2 0.0 - 0.2 0.3

Bicycles on Road 0 0 0 - 0 0 0 2 - 2 0 1 0 - 1 0 0 0 - 0 3

% Bicycles on Road 0.0 0.0 0.0 - 0.0 0.0 0.0 14.3 - 1.1 0.0 0.1 0.0 - 0.1 0.0 0.0 0.0 - 0.0 0.1

Bicycles on Crosswalk - - - 0 - - - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk

- - - - - - - - 0.0 - - - - - - - - - 0.0 - -

Pedestrians - - - 0 - - - - 4 - - - - 0 - - - - 5 - -

% Pedestrians - - - - - - - - 100.0 - - - - - - - - - 100.0 - -
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Peak Hour Data

09/06/2018 7:00 AM
Ending At
09/06/2018 8:00 AM

Motorcycles
Cars
Light Goods Vehicles
Buses
Other

Farrington Hwy [SB]
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The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Haleakala Ave Farrington Hwy
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 1

Turning Movement Data

Start Time

Haleakala Ave Farrington Hwy Farrington Hwy

Westbound Northbound Southbound

Left-Turn Right-Turn Peds App. Total Thru Right-Turn Peds App. Total Left-Turn Thru Peds App. Total Int. Total

2:00 PM 10 74 41 84 322 9 0 331 52 263 7 315 730

2:15 PM 22 96 10 118 364 8 0 372 41 315 5 356 846

2:30 PM 21 57 4 78 411 2 0 413 31 331 8 362 853

2:45 PM 11 46 7 57 355 8 0 363 30 325 12 355 775

Hourly Total 64 273 62 337 1452 27 0 1479 154 1234 32 1388 3204

3:00 PM 23 53 5 76 402 5 0 407 31 305 2 336 819

3:15 PM 13 31 5 44 419 4 0 423 32 358 3 390 857

3:30 PM 18 51 1 69 409 4 0 413 26 293 5 319 801

3:45 PM 9 34 0 43 484 5 0 489 5 274 8 279 811

Hourly Total 63 169 11 232 1714 18 0 1732 94 1230 18 1324 3288

4:00 PM 9 31 3 40 433 4 0 437 0 276 1 276 753

4:15 PM 12 35 4 47 441 7 0 448 0 273 7 273 768

4:30 PM 8 33 1 41 395 3 0 398 0 281 8 281 720

4:45 PM 13 39 5 52 438 4 0 442 0 272 7 272 766

Hourly Total 42 138 13 180 1707 18 0 1725 0 1102 23 1102 3007

*** BREAK *** - - - - - - - - - - - - -

5:00 AM 21 14 0 35 58 0 0 58 10 517 2 527 620

5:15 AM 26 7 0 33 69 1 0 70 11 591 1 602 705

5:30 AM 29 8 1 37 82 1 0 83 21 493 1 514 634

5:45 AM 7 20 0 27 98 1 0 99 15 566 0 581 707

Hourly Total 83 49 1 132 307 3 0 310 57 2167 4 2224 2666

6:00 AM 16 20 1 36 140 1 0 141 14 421 2 435 612

6:15 AM 22 27 0 49 177 1 0 178 20 493 0 513 740

6:30 AM 22 22 0 44 233 3 0 236 31 455 4 486 766

6:45 AM 15 34 1 49 259 3 0 262 58 417 1 475 786

Hourly Total 75 103 2 178 809 8 0 817 123 1786 7 1909 2904

7:00 AM 22 61 12 83 191 4 0 195 88 411 7 499 777

7:15 AM 36 81 13 117 271 4 0 275 91 399 4 490 882

7:30 AM 40 71 19 111 279 3 0 282 92 425 0 517 910

7:45 AM 58 115 16 173 235 8 0 243 63 426 5 489 905

Hourly Total 156 328 60 484 976 19 0 995 334 1661 16 1995 3474

8:00 AM 38 69 0 107 242 5 0 247 48 375 4 423 777

8:15 AM 12 74 0 86 268 4 0 272 28 386 5 414 772

8:30 AM 9 28 0 37 230 4 0 234 26 380 0 406 677

8:45 AM 7 30 3 37 225 3 0 228 40 336 3 376 641

Hourly Total 66 201 3 267 965 16 0 981 142 1477 12 1619 2867

*** BREAK *** - - - - - - - - - - - - -

2:00 PM 7 38 0 45 335 2 0 337 30 264 7 294 676

2:15 PM 12 30 0 42 372 3 0 375 20 286 4 306 723

2:30 PM 21 36 1 57 405 6 0 411 25 335 5 360 828

2:45 PM 15 41 7 56 359 2 0 361 23 281 20 304 721



Hourly Total 55 145 8 200 1471 13 0 1484 98 1166 36 1264 2948

3:00 PM 26 47 0 73 433 6 0 439 22 304 4 326 838

3:15 PM 11 31 0 42 406 6 0 412 24 317 4 341 795

3:30 PM 16 40 4 56 412 5 0 417 24 290 6 314 787

3:45 PM 16 36 0 52 480 10 0 490 0 294 6 294 836

Hourly Total 69 154 4 223 1731 27 0 1758 70 1205 20 1275 3256

4:00 PM 15 34 1 49 426 15 1 441 1 298 3 299 789

4:15 PM 20 30 3 50 433 7 0 440 0 289 0 289 779

4:30 PM 19 25 2 44 421 3 0 424 0 275 2 275 743

4:45 PM 15 42 2 57 397 4 0 401 2 269 6 271 729

Hourly Total 69 131 8 200 1677 29 1 1706 3 1131 11 1134 3040

5:00 PM 14 30 1 44 438 2 0 440 0 271 4 271 755

5:15 PM 29 32 1 61 420 3 0 423 0 274 8 274 758

5:30 PM 24 43 2 67 416 9 0 425 0 267 3 267 759

5:45 PM 11 48 1 59 433 3 0 436 0 249 4 249 744

Hourly Total 78 153 5 231 1707 17 0 1724 0 1061 19 1061 3016

*** BREAK *** - - - - - - - - - - - - -

7:00 AM 21 56 16 77 231 1 0 232 84 410 7 494 803

7:15 AM 32 66 13 98 252 0 0 252 98 411 5 509 859

7:30 AM 39 83 21 122 260 5 0 265 71 444 8 515 902

7:45 AM 47 100 21 147 255 8 0 263 52 453 5 505 915

Hourly Total 139 305 71 444 998 14 0 1012 305 1718 25 2023 3479

8:00 AM 32 78 5 110 267 7 0 274 42 400 2 442 826

8:15 AM 11 57 0 68 264 4 0 268 36 391 1 427 763

8:30 AM 7 41 0 48 279 3 0 282 17 346 2 363 693

8:45 AM 7 29 1 36 221 1 0 222 29 336 0 365 623

Hourly Total 57 205 6 262 1031 15 0 1046 124 1473 5 1597 2905

Grand Total 1016 2354 254 3370 16545 224 1 16769 1504 18411 228 19915 40054

Approach % 30.1 69.9 - - 98.7 1.3 - - 7.6 92.4 - - -

Total % 2.5 5.9 - 8.4 41.3 0.6 - 41.9 3.8 46.0 - 49.7 -

Motorcycles 3 6 - 9 55 2 - 57 4 47 - 51 117

% Motorcycles 0.3 0.3 - 0.3 0.3 0.9 - 0.3 0.3 0.3 - 0.3 0.3

Cars 744 1744 - 2488 10996 149 - 11145 1147 13783 - 14930 28563

% Cars 73.2 74.1 - 73.8 66.5 66.5 - 66.5 76.3 74.9 - 75.0 71.3

Light Goods Vehicles 252 547 - 799 4691 65 - 4756 320 3795 - 4115 9670

% Light Goods Vehicles 24.8 23.2 - 23.7 28.4 29.0 - 28.4 21.3 20.6 - 20.7 24.1

Buses 6 40 - 46 174 3 - 177 22 234 - 256 479

% Buses 0.6 1.7 - 1.4 1.1 1.3 - 1.1 1.5 1.3 - 1.3 1.2

Single-Unit Trucks 9 12 - 21 494 4 - 498 7 427 - 434 953

% Single-Unit Trucks 0.9 0.5 - 0.6 3.0 1.8 - 3.0 0.5 2.3 - 2.2 2.4

Articulated Trucks 0 2 - 2 135 1 - 136 3 125 - 128 266

% Articulated Trucks 0.0 0.1 - 0.1 0.8 0.4 - 0.8 0.2 0.7 - 0.6 0.7

Bicycles on Road 2 3 - 5 0 0 - 0 1 0 - 1 6

% Bicycles on Road 0.2 0.1 - 0.1 0.0 0.0 - 0.0 0.1 0.0 - 0.0 0.0

Bicycles on Crosswalk - - 6 - - - 0 - - - 5 - -

% Bicycles on Crosswalk - - 2.4 - - - 0.0 - - - 2.2 - -

Pedestrians - - 248 - - - 1 - - - 223 - -

% Pedestrians - - 97.6 - - - 100.0 - - - 97.8 - -
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Page No: 3

09/04/2018 2:00 PM
Ending At
09/06/2018 9:00 AM

Motorcycles
Cars
Light Goods Vehicles
Buses
Other

Farrington Hwy [SB]

Exit Enter Total
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The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Haleakala Ave Farrington Hwy
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 4

Turning Movement Peak Hour Data (3:00 PM)

Start Time

Haleakala Ave Farrington Hwy Farrington Hwy

Westbound Northbound Southbound

Left-Turn Right-Turn Peds App. Total Thru Right-Turn Peds App. Total Left-Turn Thru Peds App. Total Int. Total

3:00 PM 23 53 5 76 402 5 0 407 31 305 2 336 819

3:15 PM 13 31 5 44 419 4 0 423 32 358 3 390 857

3:30 PM 18 51 1 69 409 4 0 413 26 293 5 319 801

3:45 PM 9 34 0 43 484 5 0 489 5 274 8 279 811

Total 63 169 11 232 1714 18 0 1732 94 1230 18 1324 3288

Approach % 27.2 72.8 - - 99.0 1.0 - - 7.1 92.9 - - -

Total % 1.9 5.1 - 7.1 52.1 0.5 - 52.7 2.9 37.4 - 40.3 -

PHF 0.685 0.797 - 0.763 0.885 0.900 - 0.885 0.734 0.859 - 0.849 0.959

Motorcycles 0 1 - 1 7 0 - 7 1 2 - 3 11

% Motorcycles 0.0 0.6 - 0.4 0.4 0.0 - 0.4 1.1 0.2 - 0.2 0.3

Cars 42 124 - 166 1125 11 - 1136 71 886 - 957 2259

% Cars 66.7 73.4 - 71.6 65.6 61.1 - 65.6 75.5 72.0 - 72.3 68.7

Light Goods Vehicles 20 37 - 57 533 6 - 539 19 279 - 298 894

% Light Goods Vehicles 31.7 21.9 - 24.6 31.1 33.3 - 31.1 20.2 22.7 - 22.5 27.2

Buses 0 6 - 6 11 0 - 11 1 24 - 25 42

% Buses 0.0 3.6 - 2.6 0.6 0.0 - 0.6 1.1 2.0 - 1.9 1.3

Single-Unit Trucks 1 1 - 2 35 1 - 36 1 34 - 35 73

% Single-Unit Trucks 1.6 0.6 - 0.9 2.0 5.6 - 2.1 1.1 2.8 - 2.6 2.2

Articulated Trucks 0 0 - 0 3 0 - 3 1 5 - 6 9

% Articulated Trucks 0.0 0.0 - 0.0 0.2 0.0 - 0.2 1.1 0.4 - 0.5 0.3

Bicycles on Road 0 0 - 0 0 0 - 0 0 0 - 0 0

% Bicycles on Road 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0

Bicycles on Crosswalk - - 0 - - - 0 - - - 0 - -

% Bicycles on Crosswalk - - 0.0 - - - - - - - 0.0 - -

Pedestrians - - 11 - - - 0 - - - 18 - -

% Pedestrians - - 100.0 - - - - - - - 100.0 - -
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Peak Hour Data

09/04/2018 3:00 PM
Ending At
09/04/2018 4:00 PM

Motorcycles
Cars
Light Goods Vehicles
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Farrington Hwy [SB]

Exit Enter Total
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The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Haleakala Ave Farrington Hwy
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 6

Turning Movement Peak Hour Data (7:00 AM)

Start Time

Haleakala Ave Farrington Hwy Farrington Hwy

Westbound Northbound Southbound

Left-Turn Right-Turn Peds App. Total Thru Right-Turn Peds App. Total Left-Turn Thru Peds App. Total Int. Total

7:00 AM 22 61 12 83 191 4 0 195 88 411 7 499 777

7:15 AM 36 81 13 117 271 4 0 275 91 399 4 490 882

7:30 AM 40 71 19 111 279 3 0 282 92 425 0 517 910

7:45 AM 58 115 16 173 235 8 0 243 63 426 5 489 905

Total 156 328 60 484 976 19 0 995 334 1661 16 1995 3474

Approach % 32.2 67.8 - - 98.1 1.9 - - 16.7 83.3 - - -

Total % 4.5 9.4 - 13.9 28.1 0.5 - 28.6 9.6 47.8 - 57.4 -

PHF 0.672 0.713 - 0.699 0.875 0.594 - 0.882 0.908 0.975 - 0.965 0.954

Motorcycles 0 0 - 0 3 0 - 3 2 4 - 6 9

% Motorcycles 0.0 0.0 - 0.0 0.3 0.0 - 0.3 0.6 0.2 - 0.3 0.3

Cars 118 240 - 358 705 15 - 720 268 1341 - 1609 2687

% Cars 75.6 73.2 - 74.0 72.2 78.9 - 72.4 80.2 80.7 - 80.7 77.3

Light Goods Vehicles 37 78 - 115 196 3 - 199 57 249 - 306 620

% Light Goods Vehicles 23.7 23.8 - 23.8 20.1 15.8 - 20.0 17.1 15.0 - 15.3 17.8

Buses 0 6 - 6 13 0 - 13 6 18 - 24 43

% Buses 0.0 1.8 - 1.2 1.3 0.0 - 1.3 1.8 1.1 - 1.2 1.2

Single-Unit Trucks 1 4 - 5 40 1 - 41 1 39 - 40 86

% Single-Unit Trucks 0.6 1.2 - 1.0 4.1 5.3 - 4.1 0.3 2.3 - 2.0 2.5

Articulated Trucks 0 0 - 0 19 0 - 19 0 10 - 10 29

% Articulated Trucks 0.0 0.0 - 0.0 1.9 0.0 - 1.9 0.0 0.6 - 0.5 0.8

Bicycles on Road 0 0 - 0 0 0 - 0 0 0 - 0 0

% Bicycles on Road 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0

Bicycles on Crosswalk - - 1 - - - 0 - - - 1 - -

% Bicycles on Crosswalk - - 1.7 - - - - - - - 6.3 - -

Pedestrians - - 59 - - - 0 - - - 15 - -

% Pedestrians - - 98.3 - - - - - - - 93.8 - -
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Peak Hour Data

09/05/2018 7:00 AM
Ending At
09/05/2018 8:00 AM
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Count Name: Haleakala Ave Farrington Hwy
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 8

Turning Movement Peak Hour Data (3:00 PM)

Start Time

Haleakala Ave Farrington Hwy Farrington Hwy

Westbound Northbound Southbound

Left-Turn Right-Turn Peds App. Total Thru Right-Turn Peds App. Total Left-Turn Thru Peds App. Total Int. Total

3:00 PM 26 47 0 73 433 6 0 439 22 304 4 326 838

3:15 PM 11 31 0 42 406 6 0 412 24 317 4 341 795

3:30 PM 16 40 4 56 412 5 0 417 24 290 6 314 787

3:45 PM 16 36 0 52 480 10 0 490 0 294 6 294 836

Total 69 154 4 223 1731 27 0 1758 70 1205 20 1275 3256

Approach % 30.9 69.1 - - 98.5 1.5 - - 5.5 94.5 - - -

Total % 2.1 4.7 - 6.8 53.2 0.8 - 54.0 2.1 37.0 - 39.2 -

PHF 0.663 0.819 - 0.764 0.902 0.675 - 0.897 0.729 0.950 - 0.935 0.971

Motorcycles 1 0 - 1 9 0 - 9 0 0 - 0 10

% Motorcycles 1.4 0.0 - 0.4 0.5 0.0 - 0.5 0.0 0.0 - 0.0 0.3

Cars 56 106 - 162 1128 16 - 1144 45 880 - 925 2231

% Cars 81.2 68.8 - 72.6 65.2 59.3 - 65.1 64.3 73.0 - 72.5 68.5

Light Goods Vehicles 9 46 - 55 552 11 - 563 23 271 - 294 912

% Light Goods Vehicles 13.0 29.9 - 24.7 31.9 40.7 - 32.0 32.9 22.5 - 23.1 28.0

Buses 1 1 - 2 14 0 - 14 1 25 - 26 42

% Buses 1.4 0.6 - 0.9 0.8 0.0 - 0.8 1.4 2.1 - 2.0 1.3

Single-Unit Trucks 1 1 - 2 20 0 - 20 0 21 - 21 43

% Single-Unit Trucks 1.4 0.6 - 0.9 1.2 0.0 - 1.1 0.0 1.7 - 1.6 1.3

Articulated Trucks 0 0 - 0 8 0 - 8 1 8 - 9 17

% Articulated Trucks 0.0 0.0 - 0.0 0.5 0.0 - 0.5 1.4 0.7 - 0.7 0.5

Bicycles on Road 1 0 - 1 0 0 - 0 0 0 - 0 1

% Bicycles on Road 1.4 0.0 - 0.4 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0

Bicycles on Crosswalk - - 0 - - - 0 - - - 2 - -

% Bicycles on Crosswalk - - 0.0 - - - - - - - 10.0 - -

Pedestrians - - 4 - - - 0 - - - 18 - -

% Pedestrians - - 100.0 - - - - - - - 90.0 - -



The Traffic Management Consultant
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Peak Hour Data

09/05/2018 3:00 PM
Ending At
09/05/2018 4:00 PM

Motorcycles
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The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Haleakala Ave Farrington Hwy
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 10

Turning Movement Peak Hour Data (7:15 AM)

Start Time

Haleakala Ave Farrington Hwy Farrington Hwy

Westbound Northbound Southbound

Left-Turn Right-Turn Peds App. Total Thru Right-Turn Peds App. Total Left-Turn Thru Peds App. Total Int. Total

7:15 AM 32 66 13 98 252 0 0 252 98 411 5 509 859

7:30 AM 39 83 21 122 260 5 0 265 71 444 8 515 902

7:45 AM 47 100 21 147 255 8 0 263 52 453 5 505 915

8:00 AM 32 78 5 110 267 7 0 274 42 400 2 442 826

Total 150 327 60 477 1034 20 0 1054 263 1708 20 1971 3502

Approach % 31.4 68.6 - - 98.1 1.9 - - 13.3 86.7 - - -

Total % 4.3 9.3 - 13.6 29.5 0.6 - 30.1 7.5 48.8 - 56.3 -

PHF 0.798 0.818 - 0.811 0.968 0.625 - 0.962 0.671 0.943 - 0.957 0.957

Motorcycles 0 0 - 0 4 1 - 5 0 3 - 3 8

% Motorcycles 0.0 0.0 - 0.0 0.4 5.0 - 0.5 0.0 0.2 - 0.2 0.2

Cars 110 248 - 358 700 14 - 714 207 1260 - 1467 2539

% Cars 73.3 75.8 - 75.1 67.7 70.0 - 67.7 78.7 73.8 - 74.4 72.5

Light Goods Vehicles 38 70 - 108 226 3 - 229 52 358 - 410 747

% Light Goods Vehicles 25.3 21.4 - 22.6 21.9 15.0 - 21.7 19.8 21.0 - 20.8 21.3

Buses 1 6 - 7 6 1 - 7 3 26 - 29 43

% Buses 0.7 1.8 - 1.5 0.6 5.0 - 0.7 1.1 1.5 - 1.5 1.2

Single-Unit Trucks 1 2 - 3 74 0 - 74 1 44 - 45 122

% Single-Unit Trucks 0.7 0.6 - 0.6 7.2 0.0 - 7.0 0.4 2.6 - 2.3 3.5

Articulated Trucks 0 1 - 1 24 1 - 25 0 17 - 17 43

% Articulated Trucks 0.0 0.3 - 0.2 2.3 5.0 - 2.4 0.0 1.0 - 0.9 1.2

Bicycles on Road 0 0 - 0 0 0 - 0 0 0 - 0 0

% Bicycles on Road 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0

Bicycles on Crosswalk - - 0 - - - 0 - - - 1 - -

% Bicycles on Crosswalk - - 0.0 - - - - - - - 5.0 - -

Pedestrians - - 60 - - - 0 - - - 19 - -

% Pedestrians - - 100.0 - - - - - - - 95.0 - -
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Peak Hour Data

09/06/2018 7:15 AM
Ending At
09/06/2018 8:15 AM

Motorcycles
Cars
Light Goods Vehicles
Buses
Other

Farrington Hwy [SB]

Exit Enter Total
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The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Nanakuli Ave Farrington Hwy
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 1

Turning Movement Data

Start Time

Nanakuli Beach Park Nanakuli Ave Farrington Hwy Farrington Hwy

Eastbound Westbound Northbound Southbound

Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Int. Total

2:00 PM 3 3 0 0 6 33 1 24 0 58 2 336 40 0 378 12 230 3 1 245 687

2:15 PM 1 1 5 0 7 47 3 32 0 82 4 381 39 0 424 10 297 4 6 311 824

2:30 PM 3 0 2 0 5 38 3 11 3 52 7 377 51 0 435 20 301 13 15 334 826

2:45 PM 15 2 9 0 26 33 1 11 2 45 6 365 39 0 410 43 356 18 33 417 898

Hourly Total 22 6 16 0 44 151 8 78 5 237 19 1459 169 0 1647 85 1184 38 55 1307 3235

3:00 PM 20 3 6 0 29 40 5 9 1 54 1 335 46 0 382 24 309 12 8 345 810

3:15 PM 2 4 3 0 9 32 1 15 0 48 1 415 47 0 463 13 382 4 1 399 919

3:30 PM 4 1 1 0 6 34 6 12 1 52 1 385 57 0 443 18 310 14 8 342 843

3:45 PM 3 1 0 0 4 35 4 3 0 42 3 457 82 0 542 10 275 8 4 293 881

Hourly Total 29 9 10 0 48 141 16 39 2 196 6 1592 232 0 1830 65 1276 38 21 1379 3453

4:00 PM 0 1 6 0 7 27 3 7 0 37 1 462 102 0 565 1 266 6 6 273 882

4:15 PM 0 0 3 0 3 19 6 0 0 25 0 485 92 0 577 0 302 2 3 304 909

4:30 PM 0 0 7 0 7 32 1 1 0 34 0 437 116 0 553 0 289 2 2 291 885

4:45 PM 0 0 4 0 4 23 1 0 0 24 1 435 93 0 529 2 295 1 1 298 855

Hourly Total 0 1 20 0 21 101 11 8 0 120 2 1819 403 0 2224 3 1152 11 12 1166 3531

*** BREAK *** - - - - - - - - - - - - - - - - - - - - -

5:00 AM 1 0 1 0 2 53 0 1 1 54 0 58 3 0 61 1 529 1 4 531 648

5:15 AM 0 2 1 0 3 50 0 3 0 53 0 81 13 0 94 5 562 4 1 571 721

5:30 AM 2 3 0 0 5 48 0 5 0 53 0 82 16 0 98 16 532 5 1 553 709

5:45 AM 0 1 2 0 3 30 0 5 0 35 0 84 17 0 101 11 586 3 4 600 739

Hourly Total 3 6 4 0 13 181 0 14 1 195 0 305 49 0 354 33 2209 13 10 2255 2817

6:00 AM 1 2 0 0 3 50 1 7 1 58 0 144 24 0 168 3 423 0 1 426 655

6:15 AM 1 1 2 0 4 52 1 6 0 59 0 175 19 0 194 7 496 0 1 503 760

6:30 AM 0 0 0 0 0 31 0 5 1 36 1 243 34 0 278 9 465 2 4 476 790

6:45 AM 3 1 1 0 5 43 0 7 3 50 2 254 41 0 297 10 410 2 8 422 774

Hourly Total 5 4 3 0 12 176 2 25 5 203 3 816 118 0 937 29 1794 4 14 1827 2979

7:00 AM 1 1 0 0 2 47 0 9 2 56 0 229 52 0 281 26 381 4 10 411 750

7:15 AM 3 0 0 0 3 50 0 8 0 58 1 260 75 0 336 19 383 4 2 406 803

7:30 AM 8 1 0 0 9 35 0 12 2 47 0 292 72 0 364 33 392 15 9 440 860

7:45 AM 22 1 1 0 24 51 0 14 2 65 3 248 38 0 289 38 408 22 7 468 846

Hourly Total 34 3 1 0 38 183 0 43 6 226 4 1029 237 0 1270 116 1564 45 28 1725 3259

8:00 AM 17 1 2 0 20 51 0 11 1 62 1 256 35 0 292 35 430 14 4 479 853

8:15 AM 7 0 1 0 8 49 0 8 0 57 1 243 26 0 270 29 406 4 1 439 774

8:30 AM 1 0 2 0 3 36 0 6 0 42 3 235 27 0 265 13 399 4 2 416 726

8:45 AM 2 2 5 0 9 34 1 5 0 40 4 200 28 0 232 4 337 2 5 343 624

Hourly Total 27 3 10 0 40 170 1 30 1 201 9 934 116 0 1059 81 1572 24 12 1677 2977

*** BREAK *** - - - - - - - - - - - - - - - - - - - - -

3:00 PM 20 2 6 0 28 48 0 3 3 51 3 358 40 0 401 28 315 11 16 354 834

3:15 PM 4 3 1 0 8 32 1 8 1 41 3 411 68 0 482 15 307 9 4 331 862

3:30 PM 3 0 1 0 4 30 0 4 0 34 1 413 56 0 470 19 305 9 8 333 841

3:45 PM 2 4 2 0 8 38 3 7 0 48 2 458 79 0 539 4 293 7 5 304 899



Hourly Total 29 9 10 0 48 148 4 22 4 174 9 1640 243 0 1892 66 1220 36 33 1322 3436

4:00 PM 0 0 9 0 9 28 6 8 0 42 0 452 96 0 548 1 294 7 1 302 901

4:15 PM 0 0 9 0 9 22 5 5 0 32 0 472 117 0 589 0 312 11 1 323 953

4:30 PM 0 0 3 0 3 24 5 4 2 33 0 437 97 0 534 0 283 3 2 286 856

4:45 PM 0 1 3 0 4 20 4 10 0 34 0 429 101 0 530 0 276 2 0 278 846

Hourly Total 0 1 24 0 25 94 20 27 2 141 0 1790 411 0 2201 1 1165 23 4 1189 3556

5:00 PM 0 0 1 1 1 19 3 5 1 27 0 438 114 0 552 0 257 3 4 260 840

5:15 PM 0 0 5 0 5 23 2 8 1 33 0 441 118 0 559 0 283 5 2 288 885

5:30 PM 0 1 2 0 3 18 2 5 4 25 1 423 95 0 519 0 287 3 8 290 837

5:45 PM 0 0 1 0 1 31 5 4 1 40 1 454 115 0 570 0 285 4 9 289 900

Hourly Total 0 1 9 1 10 91 12 22 7 125 2 1756 442 0 2200 0 1112 15 23 1127 3462

*** BREAK *** - - - - - - - - - - - - - - - - - - - - -

7:00 AM 2 0 0 0 2 52 0 4 2 56 2 258 49 0 309 18 404 0 4 422 789

7:15 AM 3 0 0 0 3 45 0 15 0 60 0 258 79 0 337 23 406 4 0 433 833

7:30 AM 9 1 3 0 13 37 3 16 1 56 3 262 72 0 337 28 434 13 5 475 881

7:45 AM 17 2 1 0 20 42 2 21 0 65 1 271 47 0 319 44 398 18 7 460 864

Hourly Total 31 3 4 0 38 176 5 56 3 237 6 1049 247 0 1302 113 1642 35 16 1790 3367

8:00 AM 22 2 2 0 26 45 1 12 0 58 1 290 27 0 318 34 422 23 5 479 881

8:15 AM 7 0 1 0 8 48 0 10 0 58 1 246 36 0 283 19 422 6 1 447 796

8:30 AM 2 0 1 0 3 30 3 11 0 44 0 248 19 0 267 9 368 3 2 380 694

8:45 AM 0 0 3 0 3 26 1 5 0 32 3 218 22 0 243 8 343 4 2 355 633

Hourly Total 31 2 7 0 40 149 5 38 0 192 5 1002 104 0 1111 70 1555 36 10 1661 3004

Grand Total 211 48 118 1 377 1761 84 402 36 2247 65 15191 2771 0 18027 662 17445 318 238 18425 39076

Approach % 56.0 12.7 31.3 - - 78.4 3.7 17.9 - - 0.4 84.3 15.4 - - 3.6 94.7 1.7 - - -

Total % 0.5 0.1 0.3 - 1.0 4.5 0.2 1.0 - 5.8 0.2 38.9 7.1 - 46.1 1.7 44.6 0.8 - 47.2 -

Motorcycles 0 0 0 - 0 3 0 0 - 3 0 47 5 - 52 1 44 1 - 46 101

% Motorcycles 0.0 0.0 0.0 - 0.0 0.2 0.0 0.0 - 0.1 0.0 0.3 0.2 - 0.3 0.2 0.3 0.3 - 0.2 0.3

Cars 177 33 80 - 290 1286 59 327 - 1672 46 10806 2095 - 12947 466 12400 236 - 13102 28011

% Cars 83.9 68.8 67.8 - 76.9 73.0 70.2 81.3 - 74.4 70.8 71.1 75.6 - 71.8 70.4 71.1 74.2 - 71.1 71.7

Light Goods Vehicles 31 14 35 - 80 425 25 64 - 514 17 3642 618 - 4277 164 4276 78 - 4518 9389

% Light Goods
Vehicles

14.7 29.2 29.7 - 21.2 24.1 29.8 15.9 - 22.9 26.2 24.0 22.3 - 23.7 24.8 24.5 24.5 - 24.5 24.0

Buses 3 0 0 - 3 31 0 5 - 36 0 162 26 - 188 30 194 2 - 226 453

% Buses 1.4 0.0 0.0 - 0.8 1.8 0.0 1.2 - 1.6 0.0 1.1 0.9 - 1.0 4.5 1.1 0.6 - 1.2 1.2

Single-Unit Trucks 0 0 3 - 3 15 0 6 - 21 2 423 26 - 451 1 410 1 - 412 887

% Single-Unit Trucks 0.0 0.0 2.5 - 0.8 0.9 0.0 1.5 - 0.9 3.1 2.8 0.9 - 2.5 0.2 2.4 0.3 - 2.2 2.3

Articulated Trucks 0 0 0 - 0 1 0 0 - 1 0 111 1 - 112 0 118 0 - 118 231

% Articulated Trucks 0.0 0.0 0.0 - 0.0 0.1 0.0 0.0 - 0.0 0.0 0.7 0.0 - 0.6 0.0 0.7 0.0 - 0.6 0.6

Bicycles on Road 0 1 0 - 1 0 0 0 - 0 0 0 0 - 0 0 3 0 - 3 4

% Bicycles on Road 0.0 2.1 0.0 - 0.3 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0

Bicycles on Crosswalk - - - 0 - - - - 1 - - - - 0 - - - - 3 - -

% Bicycles on
Crosswalk

- - - 0.0 - - - - 2.8 - - - - - - - - - 1.3 - -

Pedestrians - - - 1 - - - - 35 - - - - 0 - - - - 235 - -

% Pedestrians - - - 100.0 - - - - 97.2 - - - - - - - - - 98.7 - -
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09/04/2018 2:00 PM
Ending At
09/06/2018 9:00 AM

Motorcycles
Cars
Light Goods Vehicles
Buses
Other

Farrington Hwy [SB]

Exit Enter Total

47 46 93

11310 13102 24412

3737 4518 8255

170 226 396

540 533 1073

15804 18425 34229

1 44 1 0

236 12400 466 0

78 4276 164 0

2 194 30 0

1 531 1 238

318 17445 662 238

RT Th LT Ped

3
4
8
1

2
9

5
6

7
9
6

2
5
9
4

6

E
x
it

2
2
4
7

2
2

3
6

5
1
4

1
6
7
2

3

E
n
te

r

5
7
2
8

5
1

9
2

1
3
1
0

4
2
6
6

9

T
o
ta

l

N
a
n
a
k
u
li A

v
e
 [W

B
]

R
T

4
0
2

6 5 6
4

3
2
7

0

T
h

8
4 0 0 2
5

5
9 0

L
T

1
7
6
1

1
6

3
1

4
2
5

1
2
8
6

3

P
e
d

3
6

3
6 0 0 0 0

47 52 99

13766 12947 26713

4736 4277 9013

225 188 413

550 563 1113

19324 18027 37351

Exit Enter Total

Farrington Hwy [NB]

LT Th RT Ped

0 47 5 0

46 10806 2095 0

17 3642 618 0

0 162 26 0

2 534 27 0

65 15191 2771 0

N
a
n
a
k
u
li 

B
e
a
c
h
 P

a
rk

 [
E

B
]

T
o
ta

l

1

6
3
1

2
0
0

5 7

8
4
4

E
n
te

r

0

2
9
0

8
0 3 4

3
7
7

E
x
it

1

3
4
1

1
2
0

2 3

4
6
7

0

1
7
7

3
1 3 0

2
1
1

L
T

0 3
3

1
4 0 1 4
8

T
h

0 8
0

3
5 0 3

1
1
8

R
T

0 0 0 0 1 1

P
e
d

Turning Movement Data Plot



The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Nanakuli Ave Farrington Hwy
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 4

Turning Movement Peak Hour Data (3:45 PM)

Start Time

Nanakuli Beach Park Nanakuli Ave Farrington Hwy Farrington Hwy

Eastbound Westbound Northbound Southbound

Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Int. Total

3:45 PM 3 1 0 0 4 35 4 3 0 42 3 457 82 0 542 10 275 8 4 293 881

4:00 PM 0 1 6 0 7 27 3 7 0 37 1 462 102 0 565 1 266 6 6 273 882

4:15 PM 0 0 3 0 3 19 6 0 0 25 0 485 92 0 577 0 302 2 3 304 909

4:30 PM 0 0 7 0 7 32 1 1 0 34 0 437 116 0 553 0 289 2 2 291 885

Total 3 2 16 0 21 113 14 11 0 138 4 1841 392 0 2237 11 1132 18 15 1161 3557

Approach % 14.3 9.5 76.2 - - 81.9 10.1 8.0 - - 0.2 82.3 17.5 - - 0.9 97.5 1.6 - - -

Total % 0.1 0.1 0.4 - 0.6 3.2 0.4 0.3 - 3.9 0.1 51.8 11.0 - 62.9 0.3 31.8 0.5 - 32.6 -

PHF 0.250 0.500 0.571 - 0.750 0.807 0.583 0.393 - 0.821 0.333 0.949 0.845 - 0.969 0.275 0.937 0.563 - 0.955 0.978

Motorcycles 0 0 0 - 0 0 0 0 - 0 0 7 2 - 9 0 3 0 - 3 12

% Motorcycles 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.4 0.5 - 0.4 0.0 0.3 0.0 - 0.3 0.3

Cars 2 1 10 - 13 85 7 10 - 102 3 1235 293 - 1531 5 863 12 - 880 2526

% Cars 66.7 50.0 62.5 - 61.9 75.2 50.0 90.9 - 73.9 75.0 67.1 74.7 - 68.4 45.5 76.2 66.7 - 75.8 71.0

Light Goods Vehicles 1 1 5 - 7 24 7 1 - 32 0 572 96 - 668 6 238 6 - 250 957

% Light Goods
Vehicles

33.3 50.0 31.3 - 33.3 21.2 50.0 9.1 - 23.2 0.0 31.1 24.5 - 29.9 54.5 21.0 33.3 - 21.5 26.9

Buses 0 0 0 - 0 2 0 0 - 2 0 12 0 - 12 0 10 0 - 10 24

% Buses 0.0 0.0 0.0 - 0.0 1.8 0.0 0.0 - 1.4 0.0 0.7 0.0 - 0.5 0.0 0.9 0.0 - 0.9 0.7

Single-Unit Trucks 0 0 1 - 1 2 0 0 - 2 1 13 1 - 15 0 16 0 - 16 34

% Single-Unit Trucks 0.0 0.0 6.3 - 4.8 1.8 0.0 0.0 - 1.4 25.0 0.7 0.3 - 0.7 0.0 1.4 0.0 - 1.4 1.0

Articulated Trucks 0 0 0 - 0 0 0 0 - 0 0 2 0 - 2 0 2 0 - 2 4

% Articulated Trucks 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.1 0.0 - 0.1 0.0 0.2 0.0 - 0.2 0.1

Bicycles on Road 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0

% Bicycles on Road 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0

Bicycles on Crosswalk - - - 0 - - - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk

- - - - - - - - - - - - - - - - - - 0.0 - -

Pedestrians - - - 0 - - - - 0 - - - - 0 - - - - 15 - -

% Pedestrians - - - - - - - - - - - - - - - - - - 100.0 - -
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Site Code: PVT ISWMF
Start Date: 09/04/2018
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Peak Hour Data

09/04/2018 3:45 PM
Ending At
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The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Nanakuli Ave Farrington Hwy
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 6

Turning Movement Peak Hour Data (7:15 AM)

Start Time

Nanakuli Beach Park Nanakuli Ave Farrington Hwy Farrington Hwy

Eastbound Westbound Northbound Southbound

Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Int. Total

7:15 AM 3 0 0 0 3 50 0 8 0 58 1 260 75 0 336 19 383 4 2 406 803

7:30 AM 8 1 0 0 9 35 0 12 2 47 0 292 72 0 364 33 392 15 9 440 860

7:45 AM 22 1 1 0 24 51 0 14 2 65 3 248 38 0 289 38 408 22 7 468 846

8:00 AM 17 1 2 0 20 51 0 11 1 62 1 256 35 0 292 35 430 14 4 479 853

Total 50 3 3 0 56 187 0 45 5 232 5 1056 220 0 1281 125 1613 55 22 1793 3362

Approach % 89.3 5.4 5.4 - - 80.6 0.0 19.4 - - 0.4 82.4 17.2 - - 7.0 90.0 3.1 - - -

Total % 1.5 0.1 0.1 - 1.7 5.6 0.0 1.3 - 6.9 0.1 31.4 6.5 - 38.1 3.7 48.0 1.6 - 53.3 -

PHF 0.568 0.750 0.375 - 0.583 0.917 0.000 0.804 - 0.892 0.417 0.904 0.733 - 0.880 0.822 0.938 0.625 - 0.936 0.977

Motorcycles 0 0 0 - 0 0 0 0 - 0 0 1 0 - 1 0 4 0 - 4 5

% Motorcycles 0.0 0.0 0.0 - 0.0 0.0 - 0.0 - 0.0 0.0 0.1 0.0 - 0.1 0.0 0.2 0.0 - 0.2 0.1

Cars 43 3 2 - 48 142 0 36 - 178 4 778 193 - 975 92 1179 46 - 1317 2518

% Cars 86.0 100.0 66.7 - 85.7 75.9 - 80.0 - 76.7 80.0 73.7 87.7 - 76.1 73.6 73.1 83.6 - 73.5 74.9

Light Goods Vehicles 7 0 1 - 8 37 0 8 - 45 1 197 22 - 220 28 359 9 - 396 669

% Light Goods
Vehicles

14.0 0.0 33.3 - 14.3 19.8 - 17.8 - 19.4 20.0 18.7 10.0 - 17.2 22.4 22.3 16.4 - 22.1 19.9

Buses 0 0 0 - 0 5 0 0 - 5 0 8 2 - 10 5 16 0 - 21 36

% Buses 0.0 0.0 0.0 - 0.0 2.7 - 0.0 - 2.2 0.0 0.8 0.9 - 0.8 4.0 1.0 0.0 - 1.2 1.1

Single-Unit Trucks 0 0 0 - 0 3 0 1 - 4 0 52 3 - 55 0 42 0 - 42 101

% Single-Unit Trucks 0.0 0.0 0.0 - 0.0 1.6 - 2.2 - 1.7 0.0 4.9 1.4 - 4.3 0.0 2.6 0.0 - 2.3 3.0

Articulated Trucks 0 0 0 - 0 0 0 0 - 0 0 20 0 - 20 0 12 0 - 12 32

% Articulated Trucks 0.0 0.0 0.0 - 0.0 0.0 - 0.0 - 0.0 0.0 1.9 0.0 - 1.6 0.0 0.7 0.0 - 0.7 1.0

Bicycles on Road 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0 1 0 - 1 1

% Bicycles on Road 0.0 0.0 0.0 - 0.0 0.0 - 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.1 0.0 - 0.1 0.0

Bicycles on Crosswalk - - - 0 - - - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk

- - - - - - - - 0.0 - - - - - - - - - 0.0 - -

Pedestrians - - - 0 - - - - 5 - - - - 0 - - - - 22 - -

% Pedestrians - - - - - - - - 100.0 - - - - - - - - - 100.0 - -



The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Nanakuli Ave Farrington Hwy
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 7

Peak Hour Data

09/05/2018 7:15 AM
Ending At
09/05/2018 8:15 AM

Motorcycles
Cars
Light Goods Vehicles
Buses
Other

Farrington Hwy [SB]

Exit Enter Total

1 4 5

857 1317 2174

212 396 608

8 21 29

73 55 128

1151 1793 2944

0 4 0 0

46 1179 92 0

9 359 28 0

0 16 5 0

0 55 0 22

55 1613 125 22

RT Th LT Ped

3
4
8

3 7 5
0

2
8
8

0

E
x
it

2
3
2

4 5 4
5

1
7
8

0

E
n
te

r

5
8
0

7 1
2

9
5

4
6
6

0

T
o
ta

l

N
a
n
a
k
u
li A

v
e
 [W

B
]

R
T

4
5 1 0 8 3
6 0

T
h 0 0 0 0 0 0

L
T

1
8
7

3 5 3
7

1
4
2

0

P
e
d

5 5 0 0 0 0

4 1 5

1323 975 2298

397 220 617

21 10 31

58 75 133

1803 1281 3084

Exit Enter Total

Farrington Hwy [NB]

LT Th RT Ped

0 1 0 0

4 778 193 0

1 197 22 0

0 8 2 0

0 72 3 0

5 1056 220 0

N
a
n
a
k
u
li 

B
e
a
c
h
 P

a
rk

 [
E

B
]

T
o
ta

l

0 9
8

1
8 0 0

1
1
6

E
n
te

r

0 4
8 8 0 0 5
6

E
x
it

0 5
0

1
0 0 0 6
0

0 4
3 7 0 0 5
0

L
T

0 3 0 0 0 3 T
h

0 2 1 0 0 3 R
T

0 0 0 0 0 0

P
e
d

Turning Movement Peak Hour Data Plot (7:15 AM)



The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Nanakuli Ave Farrington Hwy
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 8

Turning Movement Peak Hour Data (3:45 PM)

Start Time

Nanakuli Beach Park Nanakuli Ave Farrington Hwy Farrington Hwy

Eastbound Westbound Northbound Southbound

Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Int. Total

3:45 PM 2 4 2 0 8 38 3 7 0 48 2 458 79 0 539 4 293 7 5 304 899

4:00 PM 0 0 9 0 9 28 6 8 0 42 0 452 96 0 548 1 294 7 1 302 901

4:15 PM 0 0 9 0 9 22 5 5 0 32 0 472 117 0 589 0 312 11 1 323 953

4:30 PM 0 0 3 0 3 24 5 4 2 33 0 437 97 0 534 0 283 3 2 286 856

Total 2 4 23 0 29 112 19 24 2 155 2 1819 389 0 2210 5 1182 28 9 1215 3609

Approach % 6.9 13.8 79.3 - - 72.3 12.3 15.5 - - 0.1 82.3 17.6 - - 0.4 97.3 2.3 - - -

Total % 0.1 0.1 0.6 - 0.8 3.1 0.5 0.7 - 4.3 0.1 50.4 10.8 - 61.2 0.1 32.8 0.8 - 33.7 -

PHF 0.250 0.250 0.639 - 0.806 0.737 0.792 0.750 - 0.807 0.250 0.963 0.831 - 0.938 0.313 0.947 0.636 - 0.940 0.947

Motorcycles 0 0 0 - 0 0 0 0 - 0 0 6 0 - 6 0 1 0 - 1 7

% Motorcycles 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.3 0.0 - 0.3 0.0 0.1 0.0 - 0.1 0.2

Cars 2 3 14 - 19 78 13 20 - 111 1 1290 262 - 1553 3 919 17 - 939 2622

% Cars 100.0 75.0 60.9 - 65.5 69.6 68.4 83.3 - 71.6 50.0 70.9 67.4 - 70.3 60.0 77.7 60.7 - 77.3 72.7

Light Goods Vehicles 0 1 8 - 9 31 6 4 - 41 0 491 125 - 616 2 234 11 - 247 913

% Light Goods
Vehicles

0.0 25.0 34.8 - 31.0 27.7 31.6 16.7 - 26.5 0.0 27.0 32.1 - 27.9 40.0 19.8 39.3 - 20.3 25.3

Buses 0 0 0 - 0 1 0 0 - 1 0 16 1 - 17 0 9 0 - 9 27

% Buses 0.0 0.0 0.0 - 0.0 0.9 0.0 0.0 - 0.6 0.0 0.9 0.3 - 0.8 0.0 0.8 0.0 - 0.7 0.7

Single-Unit Trucks 0 0 1 - 1 2 0 0 - 2 1 11 1 - 13 0 17 0 - 17 33

% Single-Unit Trucks 0.0 0.0 4.3 - 3.4 1.8 0.0 0.0 - 1.3 50.0 0.6 0.3 - 0.6 0.0 1.4 0.0 - 1.4 0.9

Articulated Trucks 0 0 0 - 0 0 0 0 - 0 0 5 0 - 5 0 1 0 - 1 6

% Articulated Trucks 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.3 0.0 - 0.2 0.0 0.1 0.0 - 0.1 0.2

Bicycles on Road 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0 1 0 - 1 1

% Bicycles on Road 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.1 0.0 - 0.1 0.0

Bicycles on Crosswalk - - - 0 - - - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk

- - - - - - - - 0.0 - - - - - - - - - 0.0 - -

Pedestrians - - - 0 - - - - 2 - - - - 0 - - - - 9 - -

% Pedestrians - - - - - - - - 100.0 - - - - - - - - - 100.0 - -
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Peak Hour Data
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The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: Nanakuli Ave Farrington Hwy
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 10

Turning Movement Peak Hour Data (7:15 AM)

Start Time

Nanakuli Beach Park Nanakuli Ave Farrington Hwy Farrington Hwy

Eastbound Westbound Northbound Southbound

Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Left-Turn Thru Right-Turn Peds App. Total Int. Total

7:15 AM 3 0 0 0 3 45 0 15 0 60 0 258 79 0 337 23 406 4 0 433 833

7:30 AM 9 1 3 0 13 37 3 16 1 56 3 262 72 0 337 28 434 13 5 475 881

7:45 AM 17 2 1 0 20 42 2 21 0 65 1 271 47 0 319 44 398 18 7 460 864

8:00 AM 22 2 2 0 26 45 1 12 0 58 1 290 27 0 318 34 422 23 5 479 881

Total 51 5 6 0 62 169 6 64 1 239 5 1081 225 0 1311 129 1660 58 17 1847 3459

Approach % 82.3 8.1 9.7 - - 70.7 2.5 26.8 - - 0.4 82.5 17.2 - - 7.0 89.9 3.1 - - -

Total % 1.5 0.1 0.2 - 1.8 4.9 0.2 1.9 - 6.9 0.1 31.3 6.5 - 37.9 3.7 48.0 1.7 - 53.4 -

PHF 0.580 0.625 0.500 - 0.596 0.939 0.500 0.762 - 0.919 0.417 0.932 0.712 - 0.973 0.733 0.956 0.630 - 0.964 0.982

Motorcycles 0 0 0 - 0 0 0 0 - 0 0 3 0 - 3 0 4 0 - 4 7

% Motorcycles 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.3 0.0 - 0.2 0.0 0.2 0.0 - 0.2 0.2

Cars 43 4 2 - 49 126 6 48 - 180 1 780 190 - 971 87 1212 49 - 1348 2548

% Cars 84.3 80.0 33.3 - 79.0 74.6 100.0 75.0 - 75.3 20.0 72.2 84.4 - 74.1 67.4 73.0 84.5 - 73.0 73.7

Light Goods Vehicles 8 1 4 - 13 37 0 13 - 50 4 194 27 - 225 34 358 9 - 401 689

% Light Goods
Vehicles

15.7 20.0 66.7 - 21.0 21.9 0.0 20.3 - 20.9 80.0 17.9 12.0 - 17.2 26.4 21.6 15.5 - 21.7 19.9

Buses 0 0 0 - 0 6 0 1 - 7 0 7 3 - 10 8 18 0 - 26 43

% Buses 0.0 0.0 0.0 - 0.0 3.6 0.0 1.6 - 2.9 0.0 0.6 1.3 - 0.8 6.2 1.1 0.0 - 1.4 1.2

Single-Unit Trucks 0 0 0 - 0 0 0 2 - 2 0 73 4 - 77 0 47 0 - 47 126

% Single-Unit Trucks 0.0 0.0 0.0 - 0.0 0.0 0.0 3.1 - 0.8 0.0 6.8 1.8 - 5.9 0.0 2.8 0.0 - 2.5 3.6

Articulated Trucks 0 0 0 - 0 0 0 0 - 0 0 24 1 - 25 0 21 0 - 21 46

% Articulated Trucks 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 2.2 0.4 - 1.9 0.0 1.3 0.0 - 1.1 1.3

Bicycles on Road 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0

% Bicycles on Road 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0

Bicycles on Crosswalk - - - 0 - - - - 0 - - - - 0 - - - - 0 - -

% Bicycles on
Crosswalk

- - - - - - - - 0.0 - - - - - - - - - 0.0 - -

Pedestrians - - - 0 - - - - 1 - - - - 0 - - - - 17 - -

% Pedestrians - - - - - - - - 100.0 - - - - - - - - - 100.0 - -
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Peak Hour Data
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The Traffic Management Consultant
1188 Bishop Street, Suite 1907

Honolulu, Hawaii, United States  96813
808-536-0223 tmchawaii@aol.com

Count Name: PVT Dwy Lualualei Naval Rd
Site Code: PVT ISWMF
Start Date: 09/04/2018
Page No: 1

Turning Movement Data

Start Time

Lualualei Naval Rd Lualualei Naval Rd PVT Dwy

Eastbound Westbound Southbound

Left-Turn Thru App. Total Thru Right-Turn App. Total Left-Turn Right-Turn App. Total Int. Total

3:00 PM 0 8 8 10 0 10 1 6 7 25

3:15 PM 5 5 10 4 0 4 0 4 4 18

3:30 PM 3 4 7 26 0 26 0 10 10 43

3:45 PM 4 3 7 10 1 11 0 31 31 49

Hourly Total 12 20 32 50 1 51 1 51 52 135

4:00 PM 0 3 3 12 0 12 0 12 12 27

4:15 PM 1 1 2 1 0 1 0 1 1 4

4:30 PM 0 0 0 2 0 2 0 1 1 3

4:45 PM 0 1 1 2 0 2 0 0 0 3

Hourly Total 1 5 6 17 0 17 0 14 14 37

*** BREAK *** - - - - - - - - - -

7:00 AM 11 7 18 6 0 6 0 2 2 26

7:15 AM 6 11 17 3 1 4 0 3 3 24

7:30 AM 12 6 18 8 0 8 0 9 9 35

7:45 AM 6 7 13 6 0 6 0 7 7 26

Hourly Total 35 31 66 23 1 24 0 21 21 111

8:00 AM 11 4 15 4 0 4 0 9 9 28

8:15 AM 8 10 18 3 1 4 0 5 5 27

8:30 AM 6 19 25 10 0 10 0 7 7 42

8:45 AM 5 9 14 15 0 15 0 9 9 38

Hourly Total 30 42 72 32 1 33 0 30 30 135

*** BREAK *** - - - - - - - - - -

3:00 PM 0 6 6 17 0 17 1 6 7 30

3:15 PM 2 2 4 16 0 16 0 5 5 25

3:30 PM 4 2 6 29 0 29 0 8 8 43

3:45 PM 4 0 4 5 0 5 0 32 32 41

Hourly Total 10 10 20 67 0 67 1 51 52 139

4:00 PM 1 0 1 4 0 4 0 9 9 14

4:15 PM 0 4 4 3 0 3 0 1 1 8

4:30 PM 2 0 2 1 0 1 0 1 1 4

4:45 PM 1 4 5 7 0 7 0 0 0 12

Hourly Total 4 8 12 15 0 15 0 11 11 38

*** BREAK *** - - - - - - - - - -

7:00 AM 11 10 21 4 0 4 0 2 2 27

7:15 AM 11 9 20 4 0 4 1 6 7 31

7:30 AM 6 11 17 4 1 5 0 7 7 29

7:45 AM 11 13 24 5 0 5 3 13 16 45

Hourly Total 39 43 82 17 1 18 4 28 32 132

8:00 AM 15 5 20 6 1 7 1 9 10 37

8:15 AM 16 11 27 4 0 4 0 8 8 39

8:30 AM 11 5 16 13 0 13 0 14 14 43



8:45 AM 6 12 18 9 0 9 0 9 9 36

Hourly Total 48 33 81 32 1 33 1 40 41 155

Grand Total 179 192 371 253 5 258 7 246 253 882

Approach % 48.2 51.8 - 98.1 1.9 - 2.8 97.2 - -

Total % 20.3 21.8 42.1 28.7 0.6 29.3 0.8 27.9 28.7 -

Motorcycles 0 1 1 0 0 0 0 1 1 2

% Motorcycles 0.0 0.5 0.3 0.0 0.0 0.0 0.0 0.4 0.4 0.2

Cars 39 62 101 87 1 88 0 94 94 283

% Cars 21.8 32.3 27.2 34.4 20.0 34.1 0.0 38.2 37.2 32.1

Light Goods Vehicles 22 46 68 80 1 81 0 45 45 194

% Light Goods Vehicles 12.3 24.0 18.3 31.6 20.0 31.4 0.0 18.3 17.8 22.0

Buses 2 2 4 2 0 2 0 0 0 6

% Buses 1.1 1.0 1.1 0.8 0.0 0.8 0.0 0.0 0.0 0.7

Single-Unit Trucks 75 68 143 68 3 71 7 69 76 290

% Single-Unit Trucks 41.9 35.4 38.5 26.9 60.0 27.5 100.0 28.0 30.0 32.9

Articulated Trucks 41 13 54 16 0 16 0 37 37 107

% Articulated Trucks 22.9 6.8 14.6 6.3 0.0 6.2 0.0 15.0 14.6 12.1

Bicycles on Road 0 0 0 0 0 0 0 0 0 0

% Bicycles on Road 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Turning Movement Peak Hour Data (3:15 PM)

Start Time

Lualualei Naval Rd Lualualei Naval Rd PVT Dwy

Eastbound Westbound Southbound

Left-Turn Thru App. Total Thru Right-Turn App. Total Left-Turn Right-Turn App. Total Int. Total

3:15 PM 5 5 10 4 0 4 0 4 4 18

3:30 PM 3 4 7 26 0 26 0 10 10 43

3:45 PM 4 3 7 10 1 11 0 31 31 49

4:00 PM 0 3 3 12 0 12 0 12 12 27

Total 12 15 27 52 1 53 0 57 57 137

Approach % 44.4 55.6 - 98.1 1.9 - 0.0 100.0 - -

Total % 8.8 10.9 19.7 38.0 0.7 38.7 0.0 41.6 41.6 -

PHF 0.600 0.750 0.675 0.500 0.250 0.510 0.000 0.460 0.460 0.699

Motorcycles 0 0 0 0 0 0 0 0 0 0

% Motorcycles 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0

Cars 7 5 12 25 1 26 0 38 38 76

% Cars 58.3 33.3 44.4 48.1 100.0 49.1 - 66.7 66.7 55.5

Light Goods Vehicles 3 4 7 20 0 20 0 19 19 46

% Light Goods Vehicles 25.0 26.7 25.9 38.5 0.0 37.7 - 33.3 33.3 33.6

Buses 0 1 1 1 0 1 0 0 0 2

% Buses 0.0 6.7 3.7 1.9 0.0 1.9 - 0.0 0.0 1.5

Single-Unit Trucks 1 5 6 6 0 6 0 0 0 12

% Single-Unit Trucks 8.3 33.3 22.2 11.5 0.0 11.3 - 0.0 0.0 8.8

Articulated Trucks 1 0 1 0 0 0 0 0 0 1

% Articulated Trucks 8.3 0.0 3.7 0.0 0.0 0.0 - 0.0 0.0 0.7

Bicycles on Road 0 0 0 0 0 0 0 0 0 0

% Bicycles on Road 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
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Peak Hour Data
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Turning Movement Peak Hour Data Plot (3:15 PM)
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Turning Movement Peak Hour Data (8:00 AM)

Start Time

Lualualei Naval Rd Lualualei Naval Rd PVT Dwy

Eastbound Westbound Southbound

Left-Turn Thru App. Total Thru Right-Turn App. Total Left-Turn Right-Turn App. Total Int. Total

8:00 AM 11 4 15 4 0 4 0 9 9 28

8:15 AM 8 10 18 3 1 4 0 5 5 27

8:30 AM 6 19 25 10 0 10 0 7 7 42

8:45 AM 5 9 14 15 0 15 0 9 9 38

Total 30 42 72 32 1 33 0 30 30 135

Approach % 41.7 58.3 - 97.0 3.0 - 0.0 100.0 - -

Total % 22.2 31.1 53.3 23.7 0.7 24.4 0.0 22.2 22.2 -

PHF 0.682 0.553 0.720 0.533 0.250 0.550 0.000 0.833 0.833 0.804

Motorcycles 0 0 0 0 0 0 0 0 0 0

% Motorcycles 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0

Cars 2 7 9 10 0 10 0 2 2 21

% Cars 6.7 16.7 12.5 31.3 0.0 30.3 - 6.7 6.7 15.6

Light Goods Vehicles 1 6 7 3 0 3 0 1 1 11

% Light Goods Vehicles 3.3 14.3 9.7 9.4 0.0 9.1 - 3.3 3.3 8.1

Buses 0 0 0 0 0 0 0 0 0 0

% Buses 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0

Single-Unit Trucks 19 22 41 12 1 13 0 17 17 71

% Single-Unit Trucks 63.3 52.4 56.9 37.5 100.0 39.4 - 56.7 56.7 52.6

Articulated Trucks 8 7 15 7 0 7 0 10 10 32

% Articulated Trucks 26.7 16.7 20.8 21.9 0.0 21.2 - 33.3 33.3 23.7

Bicycles on Road 0 0 0 0 0 0 0 0 0 0

% Bicycles on Road 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
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Peak Hour Data
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Turning Movement Peak Hour Data (3:00 PM)

Start Time

Lualualei Naval Rd Lualualei Naval Rd PVT Dwy

Eastbound Westbound Southbound

Left-Turn Thru App. Total Thru Right-Turn App. Total Left-Turn Right-Turn App. Total Int. Total

3:00 PM 0 6 6 17 0 17 1 6 7 30

3:15 PM 2 2 4 16 0 16 0 5 5 25

3:30 PM 4 2 6 29 0 29 0 8 8 43

3:45 PM 4 0 4 5 0 5 0 32 32 41

Total 10 10 20 67 0 67 1 51 52 139

Approach % 50.0 50.0 - 100.0 0.0 - 1.9 98.1 - -

Total % 7.2 7.2 14.4 48.2 0.0 48.2 0.7 36.7 37.4 -

PHF 0.625 0.417 0.833 0.578 0.000 0.578 0.250 0.398 0.406 0.808

Motorcycles 0 0 0 0 0 0 0 1 1 1

% Motorcycles 0.0 0.0 0.0 0.0 - 0.0 0.0 2.0 1.9 0.7

Cars 8 0 8 19 0 19 0 30 30 57

% Cars 80.0 0.0 40.0 28.4 - 28.4 0.0 58.8 57.7 41.0

Light Goods Vehicles 2 1 3 35 0 35 0 14 14 52

% Light Goods Vehicles 20.0 10.0 15.0 52.2 - 52.2 0.0 27.5 26.9 37.4

Buses 0 0 0 0 0 0 0 0 0 0

% Buses 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0

Single-Unit Trucks 0 8 8 9 0 9 1 2 3 20

% Single-Unit Trucks 0.0 80.0 40.0 13.4 - 13.4 100.0 3.9 5.8 14.4

Articulated Trucks 0 1 1 4 0 4 0 4 4 9

% Articulated Trucks 0.0 10.0 5.0 6.0 - 6.0 0.0 7.8 7.7 6.5

Bicycles on Road 0 0 0 0 0 0 0 0 0 0

% Bicycles on Road 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0
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Peak Hour Data

09/05/2018 3:00 PM
Ending At
09/05/2018 4:00 PM
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Turning Movement Peak Hour Data (7:45 AM)

Start Time

Lualualei Naval Rd Lualualei Naval Rd PVT Dwy

Eastbound Westbound Southbound

Left-Turn Thru App. Total Thru Right-Turn App. Total Left-Turn Right-Turn App. Total Int. Total

7:45 AM 11 13 24 5 0 5 3 13 16 45

8:00 AM 15 5 20 6 1 7 1 9 10 37

8:15 AM 16 11 27 4 0 4 0 8 8 39

8:30 AM 11 5 16 13 0 13 0 14 14 43

Total 53 34 87 28 1 29 4 44 48 164

Approach % 60.9 39.1 - 96.6 3.4 - 8.3 91.7 - -

Total % 32.3 20.7 53.0 17.1 0.6 17.7 2.4 26.8 29.3 -

PHF 0.828 0.654 0.806 0.538 0.250 0.558 0.333 0.786 0.750 0.911

Motorcycles 0 0 0 0 0 0 0 0 0 0

% Motorcycles 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Cars 2 8 10 3 0 3 0 1 1 14

% Cars 3.8 23.5 11.5 10.7 0.0 10.3 0.0 2.3 2.1 8.5

Light Goods Vehicles 4 10 14 7 0 7 0 4 4 25

% Light Goods Vehicles 7.5 29.4 16.1 25.0 0.0 24.1 0.0 9.1 8.3 15.2

Buses 0 0 0 0 0 0 0 0 0 0

% Buses 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Single-Unit Trucks 32 12 44 15 1 16 4 26 30 90

% Single-Unit Trucks 60.4 35.3 50.6 53.6 100.0 55.2 100.0 59.1 62.5 54.9

Articulated Trucks 15 4 19 3 0 3 0 13 13 35

% Articulated Trucks 28.3 11.8 21.8 10.7 0.0 10.3 0.0 29.5 27.1 21.3

Bicycles on Road 0 0 0 0 0 0 0 0 0 0

% Bicycles on Road 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Peak Hour Data
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Turning Movement Peak Hour Data Plot (7:45 AM)
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D���
���&�63�&�-$�. 52 533 6 �� 64 * �412
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*��	�������������<	�������������&������G�&����,�%&����#<����%���I�&����"� "����#���������$$�%����&�����&����'��!�"%����

�&����$$�%����������(��������� ����()3


���+���' C,
 C,� C, �,
 �,� �, �,
 �,� �, �,
 �,� �, 

��������
��#�:����-$�. �5/ 1*4 1*4 0��

�����,���
���&�-$�. 34 �44

,���(�'�%����-�'&. 552 *11 5*� �06 *146 502 *1/4

�����������(�'� !�%�� 4 4 4 4 50� 4 4

�'���F�%#�(�'� !�%�� 4 4 4 4 4 4 52�

�������(�'� !�%�� 4 4 4 4 4 4 4

 !�%!��<%� ���� 4743 4710 4743 474* 473� 4744 4725

�����%������������

"�����'� 9�&�

(�%��
���&��*04

"%����!�(�%��
���&��*04

9$$����/�-5=.�� $��%!����'&���*��,�
���!�1��,�
���������$�+��

��������(�%����44

(���������'��"%����!)(���!����!

��B������<%� ������4721

�����%������������:������/72 �����%�����
9���,

�����%�����(�'�%����G����@������/675= �(G�
����$�����%�:

"������������!�-���.��3

�����������$���63�&�'�%�����H���������!�F���'������������7

�'�������!��&���������*��	�������������<	�������������&������G�&����,�%&����#<����%���I�&����"�
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5��	�������������&���<	��������������������#����"� "����#���������$$�%����&�����&����'��!�"%����

�&����$$�%����������(��������� ����()1


���+���' �,
 �, �,� �, �,
 �,�


���(��$����������

���$$�%�������-�'&. �1� 53� ��46 *� *2* �25*

	�����������-�'&. �1� 53� ��46 *� *2* �25*

�!���	����-�'&'�. �644 �644 �644 �644 �644 �644

�������
���&�-$�. 4 4 4 �44

�������
��� � � 4 �

��'��
���&�-$�. �44 �44

���!7�	����-'���. �/*2 �301 5�/4 4 �/03 5533

	���������! 47634 47�60

���!7�	����-'��. �/*2 �0*2 5�/4 4 531 5533

 ��&���������� ! 8� 8�

���!7�	����- �9 . *�4 *


��#��'!�-�'&. 53 53 53


��#�:�����%�-$�. /44 244 /44

����������-�. �571 �371 �571

(��$�7��!�7�-;<&�. *4 14 14

��#������	�%��� �744 �744 �744 �744 �744 �744

+����&�	�%��� �*3= �**= 66= �14= /6= �41=

������&�%���-=. �= �= 6= 3= 4= 0=

�&��!�
������$$�%�-=.


���+���'�	����-�'&. *4� 0*2 ��5* 4 **5 �60*

�������' ���� ��� �" '�>'� �"

����%�!��&��� 2 * � 1

������!��&��� 2 1

:�%�����&�� 2 2 * � 1

����%&��&��

����������������-�. /74 /74 /74 574 /74

���������'����-�. *274 *274 *674 /74 *�74

�������'����-�. //74 //74 �5174 */74 �1574

�������'����-=. 5*7�= 5*7�= 317/= ��75= 1/76=

8���������-�. 374 374 374 574 374

"��) !�����-�. �74 �74 �74 �74 �74


��������"!?����-�. 474 474 474 474 474

������
��������-�. 174 174 174 074 174


�!<
�� 
�� 
�!


�!)
���9'����@A 8� 8�

 %������! ��� ��� ()��B ��� ()��B

"%��C$$%��+���-�. 0272 0272 �147* �2�7* �/67*

"%����!��<(� ���� 47*4 47*4 471/ 47/1 47/3

�<%� ���� 473/ 4760 4735 4715 47/2

(�������:��� 6471 /072 �272 ��73 �/74

D���:��� 474 474 47* 474 5/7*

������:��� 6471 /072 �674 ��73 307*


9� 	 C , , :

"''���%&�:��� /676 �674 0672

"''���%&�
9� C , :

D���
���&�34�&�-$�. *6* 52/ *6/ 20 1/1

D���
���&�63�&�-$�. 530 34/ �122 �61 �/62

��������
��#�:����-$�. 1*4 /*4 1*4
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�&����$$�%����������(��������� ����()/


���+���' �,
 �, �,� �, �,
 �,�

�����,���
���&�-$�. �44

,���(�'�%����-�'&. 3�� 3/4 *��1 04* *340

�����������(�'� !�%�� 4 4 *64 4 166

�'���F�%#�(�'� !�%�� 4 4 4 4 51

�������(�'� !�%�� 4 4 4 4 4

 !�%!��<%� ���� 4756 47/3 471* 4733 �742

�����%������������

"�����'� 9�&�

(�%��
���&��*04

"%����!�(�%��
���&��*04

9$$����*/�-��=.�� $��%!����'&���*��,����!�1��,�
���������$�+��

��������(�%���24

(���������'��"%����!)(���!����!

��B������<%� ������4760

�����%������������:�����037/ �����%�����
9���:

�����%�����(�'�%����G����@������/275= �(G�
����$�����%�:

"������������!�-���.��3

�����������$���63�&�'�%�����H���������!�F���'������������7

�'�������!��&���������5��	�������������&���<	��������������������#����"�
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0��	�������������&����������#����,�%&����#<����#����"� "����#���������$$�%����&�����&����'��!�"%����

�&����$$�%����������(��������� ����()2


���+���' C,
 C,� C, �,
 �,� �, �,
 �,� �, �,
 �,� �, 


���(��$����������

���$$�%�������-�'&. 33 3 1 �2� 1 32 3 ��36 *0� �52 �/24 1*

	�����������-�'&. 33 3 1 �2� 1 32 3 ��36 *0� �52 �/24 1*

�!���	����-�'&'�. �644 �644 �644 �644 �644 �644 �644 �644 �644 �644 �644 �644

�������
���&�-$�. 4 4 4 4 �44 4 *44 4

�������
��� 4 4 4 � � 4 � 4

��'��
���&�-$�. �44 �44 �44 �44

���!7�	����-'���. 4 �/00 4 4 �120 �02/ �/03 5�0* 4 �101 5543 4

	���������! 47�65 47/34 4742/ 47�10

���!7�	����-'��. 4 500 4 4 �5*1 �522 �14 5�0* 4 *20 5543 4

 ��&���������� ! 8� 8� 8� 8�

���!7�	����- �9 . � 34 �� 2


��#��'!�-�'&. 53 53 53 53


��#�:�����%�-$�. *44 /44 /44 244

����������-�. 576 �571 �571 �371

(��$�7��!�7�-;<&�. �/ �/ � �

��#������	�%��� �744 �744 �744 �744 �744 �744 �744 �744 �744 �744 �744 �744

+����&�	�%��� �/5= �14= �55= �4/= 1/= /3= 24= �4/= 34= �43= �4*= �36=

������&�%���-=. 4= 4= 4= 0= 4= 3= 4= �4= 0= 1= 3= 4=

�&��!�
������$$�%�-=.


���+���'�	����-�'&. 4 ��� 4 4 �62 00 0 �51� 4 �03 �6�3 4

�������' ��� �" ��� �" ��� '�>'� �" '�>'� �"

����%�!��&��� 0 2 3 * � 1

������!��&��� 0 2 2 * 1

:�%�����&�� 0 0 2 2 2 3 * � 1

����%&��&��

����������������-�. /74 /74 /74 /74 /74 574 �374 574 �374

���������'����-�. �574 �574 *274 *274 *274 /74 *274 /74 *274

�������'����-�. 5374 5374 5374 5374 5374 /74 �/674 *174 �6274

�������'����-=. �071= �071= �071= �071= �071= *76= /071= �472= 2*73=

8���������-�. 374 374 374 374 374 574 374 574 374

"��) !�����-�. �74 �74 �74 �74 �74 �74 �74 �74 �74


��������"!?����-�. 474 474 474 474 474 474 474

������
��������-�. 174 174 174 074 174 074 174


�!<
�� 
�! 
�� 
�! 
��


�!)
���9'����@A 8� 8� 8� 8�

 %������! ��� ��� ��� ��� ��� ��� ()��B ��� ()��B

"%��C$$%��+���-�. *674 *674 *674 �6472 �2372 *4�74 �6/71

"%����!��<(� ���� 47�* 47�* 47�* 4724 47// 4720 472*

�<%� ���� *710 �7*0 47*� 4745 4731 4734 47/4

(�������:��� 25�71 **371 �172 572 ��72 370 076

D���:��� 474 474 474 474 474 474 471

������:��� 25�71 **371 �172 572 ��72 370 370


9� 	 	 , " , " "

"''���%&�:��� 25�71 �2/7/ ��72 370

"''���%&�
9� 	 	 , "

D���
���&�34�&�-$�. E*63 E521 4 � 0�6 1 061

D���
���&�63�&�-$�. ;03/ ;321 56 0 0/6 ��4 /5

��������
��#�:����-$�. �*4 1*4 1*4 /*4
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0��	�������������&����������#����,�%&����#<����#����"� "����#���������$$�%����&�����&����'��!�"%����

�&����$$�%����������(��������� ����()6


���+���' C,
 C,� C, �,
 �,� �, �,
 �,� �, �,
 �,� �, 

�����,���
���&�-$�. �44 *44

,���(�'�%����-�'&. 0* �14 *�� �0/ *050 51* */**

�����������(�'� !�%�� 4 4 4 4 4 4 521

�'���F�%#�(�'� !�%�� 4 4 4 4 1* 4 4

�������(�'� !�%�� 4 4 4 4 4 4 4

 !�%!��<%� ���� *710 �7*0 47*� 4745 473/ 4704 472*

�����%������������

"�����'� 9�&�

(�%��
���&��*04

"%����!�(�%��
���&��*04

9$$����*1�-��=.�� $��%!����'&���*��,�
���!�1��,�
���������$�+��

��������(�%���64

(���������'��"%����!)(���!����!

��B������<%� ������*710

�����%������������:�����057/ �����%�����
9���:

�����%�����(�'�%����G����@������2071= �(G�
����$�����%�C

"������������!�-���.��3

E����������B%!��%�'�%�����H�������&����%�������$����7

�����D����&���������B������$�������%�%��7

;����63�&�'�%�����������B%!��%�'�%�����H�������F������7

�����D����&���������B������$�������%�%��7

�����������$���63�&�'�%�����H���������!�F���'������������7

�'�������!��&���������0��	�������������&����������#����,�%&����#<����#����"�
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��%����� ��� 	 �� 	 �� 	 �� 	 �� ��" ��"

�����������5�� ' ���� ' ���� ' ����

�� �%�����%� ' ' ' ' ) '

���������������� �%�,�4 ' ) ) ' ) '
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���	����������������
�������������� ! �����"���������##�$����%�����%����&��!�'$����

�%����##�$����������(��������� ����()��


���*���& �+
 �+ �+� �+ �+
 �+�


���(��#����������

���##�$�������,�&%- �./ �00 �123 41 14 �433

	�����������,�&%- �./ �00 �123 41 14 �433

�!���	����,�&%&�- �566 �566 �566 �566 �566 �566

�������
���%�,#�- 6 �66 6 6

�������
��� � � 6 6

��&��
���%�,#�- �66 �66

���!7�	����,&���- �36� �2.� ..2� 6 6 ..26

	���������! 67526 67230

���!7�	����,&��- �36� �261 ..2� 6 6 �565

 ��%���������� ! 8� 8�

���!7�	����, �9 - 20 4


��"��&!�,�&%- 42 .2 .2


��"�:�����$�,#�- 266 166 166

����������,�- �.73 �.73 �.73

(��#�7��!�7�,;<%�- � 1 1

��"������	�$��� �766 �766 �766 �766 �766 �766

*����%�	�$��� 53= ��6= �6�= �//= �61= ��/=

������%�$���,=- 5= 4= .= .3= �= /=

�%��!�
������##�$�,=-


���*���&�	����,�&%- �45 461 �0�. 6 6 �246

�������& ���� ��� �' &�>&� �'

����$�!��%��� 0 4 � 3

������!��%��� 0 3

:�$�����%�� 0 0 4 � 3

����$%��%��

����������������,�- 176 176 176 .76 176

���������&����,�- 4376 4376 .176 176 �476

�������&����,�- 2.76 2.76 �0676 176 �0176

�������&����,=- 447�= 447�= 1276= 475= 1175=

8���������,�- /76 /76 /76 .76 /76

'��) !�����,�- �76 �76 �76 �76 �76


��������'!?����,�- 676 676 676 676

������
��������,�- 276 276 276 276


�!<
�� 
�� 
�!


�!)
���9&����@A

 $������! ��� ��� ()��B ��� ()��B

'$��C##$��*���,�- .676 .676 46676 46676

'$����!��<(� ���� 67�4 67�4 670. 670.

�<$� ���� 6732 6701 6732 6753

(�������:��� ��.7/ �6/70 370 .�72

D���:��� 676 676 676 676

������:��� ��.7/ �6/70 370 .�72


9� 	 	 ' (

'&&���$%�:��� �607� 370 .�72

'&&���$%�
9� 	 ' (

D���
���%�26�%�,#�- �55 4/4 420 �64.

D���
���%�52�%�,#�- 41. ./6 ./4 ;�/20

��������
��"�:����,#�- /46 346 346
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�������������� ! �����"���������##�$����%�����%����&��!�'$����

�%����##�$����������(��������� ����()�4


���*���& �+
 �+ �+� �+ �+
 �+�

�����+���
���%�,#�- �66

+���(�&�$����,�&%- .46 ./1 4154 �256

�����������(�&� !�$�� 6 6 .1 6

�&���E�$"�(�&� !�$�� 6 6 .. 6

�������(�&� !�$�� 6 6 6 6

 !�$!��<$� ���� 67/6 6736 6733 6753

�����$������������

'�����&� 9�%�

(�$��
���%��4/6

'$����!�(�$��
���%��4/6

9##����1�,.=-�� #��$!����&%���4��+����!�3��+�
���������#�*��

��������(�$�����6

(���������&��'$����!)(���!����!

��B������<$� ������6753

�����$������������:�����437. �����$�����
9���(

�����$�����(�&�$����F����@��������47/= �(F�
����#�����$��

'������������!�,���-��2

;����52�%�&�$�����������B$!��$�&�$�����G�������E������7

�����D����%���������B������#�������$�$��7

�&�������!��%������������	����������������
�������������� !
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4��	�������������<	�������������%������F�%����+�$%����"<����$���H�%����'� �����"���������##�$����%�����%����&��!�'$����

�%����##�$����������(��������� ����()�.


���*���& C+
 C+� C+ �+
 �+� �+ �+
 �+� �+ �+
 �+� �+ 


���(��#����������

���##�$�������,�&%- 6 6 3 1. � �1 2 �143 �40 �4 �435 6

	�����������,�&%- 6 6 3 1. � �1 2 �143 �40 �4 �435 6

�!���	����,�&%&�- �566 �566 �566 �566 �566 �566 �566 �566 �566 �566 �566 �566

�������
���%�,#�- 6 6 6 �66 26 6 �66 6

�������
��� 6 6 6 � � 6 � 6

��&��
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D���)��� 787 787 78� 784

������)��� �4580 �585 182 3186


:� 	 - " 	

"''���%&�)��� 0582 182 3186

"''���%&�
:� 	 " 	

D���
���&�17�&�.$�/ +1� 7 �23 E�3+5

D���
���&�31�&�.$�/ 442 20 +�2 ;+��4

��������
��#�)����.$�/ 5+7 2+7 2+7
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�������������� ! "����#���������$$�%����&��&����'��!�"%����

�&����$$�%����������(��������� ����)*4


���,���' �-
 �- �-� �- �-
 �-�

�����-���
���&�.$�/ +77

-���(�'�%����.�'&/ +14 423 +101 �23+

�����������(�'� !�%�� 7 7 463 7

�'���F�%#�(�'� !�%�� 7 7 7 �44

�������(�'� !�%�� 7 7 7 7

 !�%!��<%� ���� 7824 784� 7816 �8+2

�����%������������

"�����'� :�&�

(�%��
���&��+57

"%����!�(�%��
���&��+57

:$$����6�.4=/�� $��%!����'&���+��-����!�2��-�
���������$�,��

��������(�%����17

(���������'��"%����!*(���!����!

��B������<%� �������8�2

�����%������������)�����2+8+ �����%�����
:���C

�����%�����(�'�%����G����@���������81= �(G�
����$�����%��

"������������!�.���/��1

E����������B%!��%�'�%�����H�������&����%�������$����8

�����D����&���������B������$�������%�%��8

;����31�&�'�%�����������B%!��%�'�%�����H�������F������8

�����D����&���������B������$�������%�%��8

�'�������!��&������������	����������������
�������������� !
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+��	�������������<	�������������&������G�&����-�%&����#<����%���I�&����"� "����#���������$$�%����&��&����'��!�"%����

�&����$$�%����������(��������� ����)*5


���,���' C-
 C-� C- �-
 �-� �- �-
 �-� �- �-
 �-� �- 


���(��$����������

���$$�%�������.�'&/ 4 + 5 �6+ � �1 2 ��4+ 11 + �64� +

	�����������.�'&/ 4 + 5 �6+ � �1 2 ��4+ 11 + �64� +

�!���	����.�'&'�/ �377 �377 �377 �377 �377 �377 �377 �377 �377 �377 �377 �377

�������
���&�.$�/ 7 7 7 7 17 7 �77 7

�������
��� 7 7 7 � � 7 � 7

��'��
���&�.$�/ �77 �77 �77 �77

���!8�	����.'���/ 7 �23� 7 7 �677 �513 �651 4476 7 �651 4401 7

	���������! 78345 786�2 78762 78+�1

���!8�	����.'��/ 7 �132 7 7 �+66 �5++ �57 4476 7 431 4401 7

 ��&���������� ! 9� 9� 9� 9�

���!8�	����. �: / 0 4+ 4


��#��'!�.�'&/ 41 41 41 41


��#�)�����%�.$�/ +�6 677 677 53�

����������.�/ 58+ �482 �482 382

(��$�8��!�8�.;<&�/ 1 1 5 5

(��$�8�-�#��.;<&�/ �

��#������	�%��� �877 �877 �877 �877 �877 �877 �877 �877 �877 �877 �877 �877

,����&�	�%��� �44= +77= +77= 30= �77= ��5= 17= �77= 11= 17= ��7= +77=

������&�%���.=/ 7= 7= 7= 4= 7= 6= 7= 1= 2= 7= 4= 17=

�&��!�
������$$�%�.=/


���,���'�	����.�'&/ 7 �2 7 7 �67 �6 4 ��2+ 7 � �370 7

�������' ��� �" ��� �" ��� '�>'� �" '�>'� �"

����%�!��&��� 5 0 1 + � 2

������!��&��� 5 0 0 + 2

)�%�����&�� 5 5 0 0 0 1 + � 2

����%&��&��

����������������.�/ 687 687 687 687 687 487 687 487 687

���������'����.�/ �487 �487 4+87 4+87 4+87 687 +087 687 +087

�������'����.�/ 1287 1287 1287 1287 1287 687 �6687 687 �6687

�������'����.=/ +484= +484= +484= +484= +484= +83= 6480= +83= 6480=

9���������.�/ 187 187 187 187 187 487 187 487 187

"��* !�����.�/ �87 �87 �87 �87 �87 �87 �87 �87 �87


��������"!?����.�/ 787 787 787 787 787 787 787

������
��������.�/ 287 287 287 587 287 587 287


�!<
�� 
�! 
�� 
�! 
��


�!*
���:'����@A 9� 9� 9� 9�

 %������! ��� ��� ��� ��� ��� ��� (*��B ��� (*��B

"%��C$$%��,���.�/ 468+ 468+ 468+ �3+87 �038+ �3+87 �038+

"%����!��<(� ���� 78�2 78�2 78�2 7807 7863 7807 7863

�<%� ���� 7872 7802 7876 787+ 7851 7877 786+

(�������)��� 178� �4481 583 484 485 687 �180

D���)��� 787 787 787 787 78� 787 783

������)��� 178� �4481 583 484 481 687 �282


:� ) 	 " " " " -

"''���%&�)��� 178� �+�80 481 �282

"''���%&�
:� ) 	 " -

D���
���&�17�&�.$�/ �� +20 7 7 25 7 23+

D���
���&�31�&�.$�/ 40 412 3 �� 34 + �70�
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�&����$$�%����������(��������� ����)*1


���,���' C-
 C-� C- �-
 �-� �- �-
 �-� �- �-
 �-� �- 

��������
��#�)����.$�/ �46 2+7 2+7 5��

�����-���
���&�.$�/ 17 �77

-���(�'�%����.�'&/ 440 +22 4+� �56 +276 451 +220

�����������(�'� !�%�� 7 7 7 7 441 7 7

�'���F�%#�(�'� !�%�� 7 7 7 7 7 7 547

�������(�'� !�%�� 7 7 7 7 7 7 7

 !�%!��<%� ���� 7871 7825 7871 787+ 781� 7877 7801

�����%������������

"�����'� :�&�

(�%��
���&��+57

"%����!�(�%��
���&��+57

:$$����6�.4=/�� $��%!����'&���+��-�
���!�2��-�
���������$�,��

��������(�%����77

(���������'��"%����!*(���!����!

��B������<%� ������7802

�����%������������)������08� �����%�����
:���-

�����%�����(�'�%����G����@������6386= �(G�
����$�����%�)

"������������!�.���/��1

�����������$���31�&�'�%�����H���������!�F���'������������8

�'�������!��&���������+��	�������������<	�������������&������G�&����-�%&����#<����%���I�&����"�
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4��	�������������&���<	��������������������#����"� "����#���������$$�%����&��&����'��!�"%����

�&����$$�%����������(��������� ����)*2


���,���' �-
 �- �-� �- �-
 �-�


���(��$����������

���$$�%�������.�'&/ �2� 414 ���1 +� +0+ �054

	�����������.�'&/ �2� 414 ���1 +� +0+ �054

�!���	����.�'&'�/ �377 �377 �377 �377 �377 �377

�������
���&�.$�/ 7 7 7 �77

�������
��� � � 7 �

��'��
���&�.$�/ �77 �77

���!8�	����.'���/ �6+0 �152 4�65 7 �651 4411

	���������! 78317 78�3�

���!8�	����.'��/ �6+0 �5+0 4�65 7 41� 4411

 ��&���������� ! 9� 9�

���!8�	����. �: / +73 +


��#��'!�.�'&/ 41 41 41


��#�)�����%�.$�/ 677 077 677

����������.�/ �482 �182 �482

(��$�8��!�8�.;<&�/ +7 27 27

��#������	�%��� �877 �877 �877 �877 �877 �877

,����&�	�%��� �+1= �++= 33= �27= 63= �72=

������&�%���.=/ �= �= 3= 1= 7= 5=

�&��!�
������$$�%�.=/


���,���'�	����.�'&/ +7� 54� ��40 7 ++4 �315

�������' ���� ��� �" '�>'� �"

����%�!��&��� 0 + � 2

������!��&��� 0 2

)�%�����&�� 0 0 + � 2

����%&��&��

����������������.�/ 687 687 687 487 687

���������'����.�/ +087 +087 +387 687 +�87

�������'����.�/ 6687 6687 �4287 +687 �2487

�������'����.=/ 4+8�= 4+8�= 1286= ��84= 2683=

9���������.�/ 187 187 187 487 187

"��* !�����.�/ �87 �87 �87 �87 �87


��������"!?����.�/ 787 787 787 787 787

������
��������.�/ 287 287 287 587 287


�!<
�� 
�� 
�!


�!*
���:'����@A 9� 9�

 %������! ��� ��� (*��B ��� (*��B

"%��C$$%��,���.�/ 5381 5381 �1384 �0781 �6081

"%����!��<(� ���� 78+� 78+� 7822 7861 7865

�<%� ���� 7812 7835 7815 7824 7860

(�������)��� 0386 618+ �384 �784 �68+

D���)��� 787 787 78+ 787 5685

������)��� 0386 618+ �385 �784 2581


:� 	 C - - C

"''���%&�)��� 6380 �385 1387

"''���%&�
:� C - C

D���
���&�17�&�.$�/ +3� 435 +30 01 231

D���
���&�31�&�.$�/ 414 1�5 �6�3 �35 �612

��������
��#�)����.$�/ 2+7 6+7 2+7
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�&����$$�%����������(��������� ����)*6


���,���' �-
 �- �-� �- �-
 �-�

�����-���
���&�.$�/ �77

-���(�'�%����.�'&/ 1�� 123 +�76 430 +535

�����������(�'� !�%�� 7 7 +03 7 6�0

�'���F�%#�(�'� !�%�� 7 7 7 7 +3

�������(�'� !�%�� 7 7 7 7 7

 !�%!��<%� ���� 7843 7862 7824 7812 �8�7

�����%������������

"�����'� :�&�

(�%��
���&��+57

"%����!�(�%��
���&��+57

:$$����+6�.��=/�� $��%!����'&���+��-����!�2��-�
���������$�,��

��������(�%���37

(���������'��"%����!*(���!����!

��B������<%� ������7835

�����%������������)�����1783 �����%�����
:���)

�����%�����(�'�%����G����@������6082= �(G�
����$�����%�)

"������������!�.���/��1

�����������$���31�&�'�%�����H���������!�F���'������������8

�'�������!��&���������4��	�������������&���<	��������������������#����"�
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5��	�������������&����������#����-�%&����#<����#����"� "����#���������$$�%����&��&����'��!�"%����

�&����$$�%����������(��������� ����)*0


���,���' C-
 C-� C- �-
 �-� �- �-
 �-� �- �-
 �-� �- 


���(��$����������

���$$�%�������.�'&/ 11 1 2 �0� 2 10 1 ��21 +5� �40 �63� 2+

	�����������.�'&/ 11 1 2 �0� 2 10 1 ��21 +5� �40 �63� 2+

�!���	����.�'&'�/ �377 �377 �377 �377 �377 �377 �377 �377 �377 �377 �377 �377

�������
���&�.$�/ 7 7 7 7 �77 7 +77 7

�������
��� 7 7 7 � � 7 � 7

��'��
���&�.$�/ �77 �77 �77 �77

���!8�	����.'���/ 7 �655 7 7 �205 �506 �651 4�5+ 7 �252 4471 7

	���������! 78�34 78617 78701 78�24

���!8�	����.'��/ 7 455 7 7 �4+2 �400 �12 4�5+ 7 +0+ 4471 7

 ��&���������� ! 9� 9� 9� 9�

���!8�	����. �: / � 17 �� 0


��#��'!�.�'&/ 41 41 41 41


��#�)�����%�.$�/ +77 677 677 077

����������.�/ 483 �482 �482 �182

(��$�8��!�8�.;<&�/ �6 �6 � �

��#������	�%��� �877 �877 �877 �877 �877 �877 �877 �877 �877 �877 �877 �877

,����&�	�%��� �64= �27= �44= �76= 26= 61= 07= �76= 17= �71= �7+= �13=

������&�%���.=/ 7= 7= 7= 5= 7= 1= 7= �7= 5= 2= 1= 7=

�&��!�
������$$�%�.=/


���,���'�	����.�'&/ 7 ��� 7 7 �30 55 5 �420 7 �51 �3+2 7

�������' ��� �" ��� �" ��� '�>'� �" '�>'� �"

����%�!��&��� 5 0 1 + � 2

������!��&��� 5 0 0 + 2

)�%�����&�� 5 5 0 0 0 1 + � 2

����%&��&��

����������������.�/ 687 687 687 687 687 487 �187 487 �187

���������'����.�/ �487 �487 +087 +087 +087 687 +087 687 +087

�������'����.�/ 4187 4187 4187 4187 4187 687 �6387 +287 �3087

�������'����.=/ �582= �582= �582= �582= �582= +83= 6582= �780= 0+81=

9���������.�/ 187 187 187 187 187 487 187 487 187

"��* !�����.�/ �87 �87 �87 �87 �87 �87 �87 �87 �87


��������"!?����.�/ 787 787 787 787 787 787 787

������
��������.�/ 287 287 287 587 287 587 287
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�� 
�! 
�� 
�! 
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�!*
���:'����@A 9� 9� 9� 9�

 %������! ��� ��� ��� ��� ��� ��� (*��B ��� (*��B

"%��C$$%��,���.�/ +387 +387 +387 �3780 �0180 +7�87 �3682

"%����!��<(� ���� 78�+ 78�+ 78�+ 7807 7866 7805 780+

�<%� ���� +825 �8+5 78+� 7874 7812 7817 786�

(�������)��� 04�82 ++182 �280 480 ��83 185 580

D���)��� 787 787 787 787 787 787 782

������)��� 04�82 ++182 �280 480 ��83 185 185


:� 	 	 - " - " "

"''���%&�)��� 04�82 �0686 ��83 185

"''���%&�
:� 	 	 - "

D���
���&�17�&�.$�/ E+31 E402 7 � 5+4 1 5�1

D���
���&�31�&�.$�/ ;516 ;102 43 5 505 ��7 6+

��������
��#�)����.$�/ �+7 2+7 2+7 6+7
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�&����$$�%����������(��������� ����)*3


���,���' C-
 C-� C- �-
 �-� �- �-
 �-� �- �-
 �-� �- 

�����-���
���&�.$�/ �77 +77

-���(�'�%����.�'&/ 5+ �27 +�� �54 +545 42� +6++

�����������(�'� !�%�� 7 7 7 7 7 7 402

�'���F�%#�(�'� !�%�� 7 7 � 7 26 7 7

�������(�'� !�%�� 7 7 7 7 7 7 7

 !�%!��<%� ���� +825 �8+5 78+� 7874 7810 7857 780+

�����%������������

"�����'� :�&�

(�%��
���&��+57

"%����!�(�%��
���&��+57

:$$����+2�.��=/�� $��%!����'&���+��-�
���!�2��-�
���������$�,��

��������(�%���37

(���������'��"%����!*(���!����!

��B������<%� ������+825

�����%������������)�����5481 �����%�����
:���)

�����%�����(�'�%����G����@������0583= �(G�
����$�����%�C

"������������!�.���/��1

E����������B%!��%�'�%�����H�������&����%�������$����8

�����D����&���������B������$�������%�%��8

;����31�&�'�%�����������B%!��%�'�%�����H�������F������8

�����D����&���������B������$�������%�%��8

�����������$���31�&�'�%�����H���������!�F���'������������8

�'�������!��&���������5��	�������������&����������#����-�%&����#<����#����"�
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APPENDIX F 

EISPN Distribution List 

  





City and County of Honolulu
# Agency / Company
1 Board of Water Supply
2 DFM: Facilities Maintenance
3 DEM: Department of Emergency Management
4 Office of Climate Change, Sustainability, and Resiliency
5 HES: Honolulu Emergency Services Department
6 Fire Department
7 Police Department
8 DDC: Design and Construction
9 DPR: Parks and Recreation

10 DTS: Transportation Services
11 DPP: Planning Division
12 DPP: Site Development Division, Traffic Review
13 DPP: Site Development Division, Wastewater
14 DPP: Land Use Permits Division
15 ENV: Department of Environmental Services
16 Office of the Mayor
17 Managing Director
18 Waianae Library
19 Nanakuli Library
20 Neighborhood Commission (NB)
21 Neighborhood Bd. No. 24 (Waianae Coast)
22 Neighborhood Bd. No. 36 (Nanakuli-Maili)
23 Satellite City Hall No. 10 (Waianae Coast)
24 Honolulu City Council (CCL)
25 City Council - Kymberly Pine
26 Municipal Reference and Records Center

State of Hawaii
# Agency / Company

27 DNLR: Department of Land and Natural Resources 
28 DLNR: State Historic Preservation Division
29 DBEDT: Dept of Business, Economic Dev’t &Tourism
30 DOA: Department of Agriculture,- Board of Agriculture
31 DOH : Department of Health
32 DOT: Deaprtment of Transportation
33 Oahu Metropolitan Planning Organization
34 Director of Emergency Management State Civil Defense/Hawaii Emergency Management Agency
35 Land Use Commission
36 DHHL: Department of Hawaiian Homelands
37 Office of Hawaiian Affairs
38 Office of Planning
39 Office of the Governor
40 Senator - Maile Shimabukuro
41 Representative - Stacelynn Eli
42 Representative - Cedric Gates
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Federal
# Agency / Company

43 U. S. Army Corps of Engineers, Honolulu Engineering District
44 DOI US Fish and Wildlife
45 Department of the Navy, Naval Facilities Engineering Command
46 Federal Aviation Administration (FAA), Airport District Office

Other Interested Parties
# Agency / Company

47 HECO
48 The Outdoor Circle
49 Bishop Trust Estates
50 Honolulu Star Advertiser
51 Sierra Club
52 Life of the Land
53 UH Environmental Center
54 Hawaii's Thousand Friends
55 Historic Hawaii Foundation
56 The Nature Conservancy
57 Land Use Research Foundation of Hawaii
58 Concerned Elders of Waianae
59 Farmers of Maile
60 Kahea: The Hawaiian-Enviornmental Aliiance 



 

 

 

 

 

 

 

 

APPENDIX G 

Draft EIS Distribution List 

  





AGENCY MAILING ADDRESS WEB ADDRESS PHONE EMAIL
Department of Agriculture 1428 S. King St. Honolulu, HI 

96814
http://hdoa.hawaii.gov/contact/ (808) 973-9560 hdoa.info@hawaii.gov

Department of Accounting and 
General Services

P.O. Box 2359
Honolulu, Hawaii 96804

http://ags.hawaii.gov/contact/ (808) 586-0400 dags@hawaii.gov

Department of Accounting and 
General Services Archives Division

P.O. Box 2359
Honolulu, Hawaii 96804

http://ags.hawaii.gov/archives/ (808) 586-0329 archives@hawaii.gov

Department of Business
Economic Development and Tourism 
(DBEDT)

P.O. Box 2359
Honolulu, Hawaii 96804

http://hawaii.gov/dbedt/main/about/
about-dbedt

(808) 586-2355 webmaster@dbedt.hawaii.gov

DBEDT Research and Economic 
Analysis Division

P.O. Box 2359
Honolulu, Hawaii 96804

http://hawaii.gov/dbedt/info/econo
mic

(808) 586-2466 webmaster@dbedt.hawaii.gov

DBEDT Strategic Industries Division P.O. Box 2359
Honolulu, Hawaii 96804

http://hawaii.gov/dbedt/info/energy (808) 587-3807 energyoffice@dbedt.hawaii.gov

DBEDT Office of Planning 235 S Beretania St., 6th 
Floor, Honolulu, HI 96813

http://hawaii.gov/dbedt/op/ (808) 587-2846 webmaster@dbedt.hawaii.gov  

DBEDT Library No. 1 Capitol District 
Building, 250 S. Hotel Street, 
4th floor
Honolulu, Hawaii  96813

Department of Defense 3949 Diamond Head Road
Honolulu, HI 96816

http://hawaii.gov/dod (808) 733-4246 hi.dod.pa@icloud.com

Department of Education P.O. Box 2360
Honolulu, HI 96804

http://doe.k12.hi.us/ (808) 586-3230 doe_info@hawaiidoe.org

Hawaii State Library
Hawai‘i Documents Center

478 S. King Street
Honolulu, HI 96813

http://www.librarieshawaii.org/locati
ons/index.htm

(808) 586-3555

Department of Hawaiian Home Lands P.O. Box 1879
Honolulu, HI 96805

http://hawaii.gov/dhhl/contact-info (808) 620-9501 webmaster@hawaiianhomelands.o
rg

Department of Health
Environmental Health Administration 

P.O. Box 3378
Honolulu, HI 96801

http://hawaii.gov/health (808) 586-4424 webmail@doh.hawaii.gov

Department of Land and Natural 
Resources

P.O. Box 621
Honolulu, HI 96809

http://hawaii.gov/dlnr (808) 587-0400 dlnr@hawaii.gov

Department of Land and Natural 
Resources, State Historic Preservation 
Division

601 Kamokila Blvd., Rm. 555
Kapolei, HI 96707

http://dlnr.hawaii.gov/shpd/ (808) 692-8015

Department of Transportation 869 Punchbowl  Street
Honolulu, HI 96813

http://hawaii.gov/dot (808) 587-2160 dotpao@hawaii.gov

University of Hawai‘i
Office of Capital Improvement

1960 East-West Road, 
Biomed B-102
Honolulu, HI 96822

http://www.hawaii.edu/oci (808) 956-7935 oci-help@lists.hawaii.edu

University of Hawai‘i
Water Resources  Research Center

2540 Dole Street, Room 283
Honolulu,  HI 96822

http://www.wrrc.hawaii.edu/ (808) 956-7847 wrrc@hawaii.edu

University of Hawai‘i
Environmental Center

2500 Dole Street
Krauss Annex 19
Honolulu, HI 96822

http://www.hawaii.edu/envctr/evs/in
dex.html

(808) 956-7362 jcusick@hawaii.edu

University of Hawai‘i
Marine Program

2450 Campus Road Dean 
Hall 105A Honolulu, HI 
96822

http://www.hawaii.edu/mop/ (808) 956-8433 mop@hawaii.edu

University of Hawai‘i
Thomas H. Hamilton Library

2550 McCarthy Mall
Honolulu, HI 96822

http://library.manoa.hawaii.edu/dep
artments/hp/

(808) 956-7205  library@hawaii.edu

University of Hawai‘i at Hilo
Edwin H. Mo‘okini  Library

200 W. Kawili Street
Hilo, HI 96720

http://library.uhh.hawaii.edu/index.h
tml

(808) 974-7346

University of Hawai‘i
Maui College Library

310 Ka‘ahumanu Avenue
Kahului, HI 96732

http://www.maui.hawaii.edu/library/ (808) 984-3233

University of Hawai‘i
Kaua‘i Community College Library

3-1901 Kaumualii Highway
Lihu‘e, HI 96766

http://info.kauaicc.hawaii.edu/library
/

(808) 245-8233

Office of Hawaiian Affairs 560 N. Nimitz Hwy., Suite 
200, Honolulu, HI 96817

http://www.oha.org/ (808) 594-1835 info@oha.org

Legislative Reference
Bureau Library

State Capitol
415 S. Beretania St., Rm. 5 
Honolulu, HI 96813

http://lrbhawaii.org/ (808) 587-0690 lrb@capitol.hawaii.gov

Director of Emergency Management 
State Civil Defense/Hawaii Emergency 
Management Agency

3949 Diamond Head Road
Honolulu, Hawaiʻi  96816-
4495

http://dod.hawaii.gov/hiema/contact-
us/

(808) 733-4300 HawaiiEMA@hawaii.gov

State Land Use Commission 235 S Beretania St # 406, 
Honolulu, HI 96813

http://luc.hawaii.gov/ (808) 587-3822 dbedt.luc.web@hawaii.gov

GOVERNMENT OF THE STATE OF HAWAII
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AGENCY MAILING ADDRESS WEB ADDRESS PHONE EMAIL
Board of Water Supply 630 S. Beretania Street

Honolulu, HI 96813
(808) 748-5000 contactus@hbws.org

Department of Customer Services
Municipal  Library

558 S. King Street
City Hall Annex
Honolulu, HI 96813-3006

http://www.honolulu.gov/csd/mrc.
html

(808) 768-3765 csdaccess@honolulu.gov

Department of Design and Construction 650 S. King St., 11th Floor
Honolulu, HI 96813

http://www.honolulu.gov/ddc/abou
tus.htm

(808) 768-8480

Department of Environmental Services 1000 ‘Ulu‘ohi‘a St., Ste. 308
Kapolei, HI 96707

http://www.honolulu.gov/env (808) 768-3486

Department of Facility Maintenance 1000 ‘Ulu‘ohi‘a St., Ste. 215
Kapolei, HI 96707

http://www.honolulu.gov/dfm/ (808) 768-3343

Honolulu Fire Department 636 South Street
Honolulu, HI 96813-5007

http://www.honolulu.gov/hfd/ (808) 723-7139

Department of Community Services 925 Dillingham Boulevard, Suite
200, Honolulu HI 96817

http://www.honolulu.gov/dcs/ (808) 768-7762

Department of Planning and Permitting 650 S. King St.
7th Floor
Honolulu, HI 96813

http://www.honoluludpp.org/ (808) 768-8000 info@honoluludpp.org

Department of Parks and Recreation 1000 ‘Ulu‘ohi‘a St., Ste. 309
Kapolei, HI 96707

http://www.honolulu.gov/parks/ (808) 768-3003 parks@honolulu.gov

Police Department 801 S. Beretania Street
Honolulu, HI 96813

http://www.honolulupd.org/ (808) 529-3111

Department of Transportation Services 650 S. King St., 3rd Floor
Honolulu, HI 96813

http://www.honolulu.gov/dts/ (808) 768-8303

Waianae  Satellite City Hall Waianae  Neighborhood
Community Center
85-670 Farrington Hwy. Waianae, 
HI 96792

http://www.yelp.com/biz/satellite-
city-hall-waianae

(808) 768-3798 csd@honolulu.gov

DEM: Department of Emergency 
Management

650 South King Street, Basement
Honolulu, Hawaii 96813-3078

http://www.honolulu.gov/dem (808) 723-8960 dem@honolulu.gov

Office of Climate Change, Sustainability, 
and Resiliency

Kapalama Hale
925 Dillingham Boulevard, Suite
257 Honolulu, Hawaii  96817

https://www.resilientoahu.org/cont
act-us

(808) 768-2277 resilientoahu@honolulu.gov

HES: Honolulu Emergency Services 
Department

3375 Koapaka Street, Suite H450
Honolulu, Hawaii 96819

http://www.co.honolulu.hi.us/esd (808) 723-7800

Oahu Metropolitan Planning 
Organization

707 Richards Street, Suite 200
Honolulu, Hawaii 96813

https://www.oahumpo.org/about-
mpo/overview/

(808) 587-2015 OahuMPO@OahuMPO.org

Municipal Reference and Records Center 558 S King St, Honolulu, HI 96813 (808) 768-8911

GOVERNMENT OF THE CITY AND COUNTY OF HONOLULU



FEDERAL AGENCY MAILING ADDRESS WEB ADDRESS PHONE EMAIL
Department of the Interior
Geological Survey
Pacific Islands Water Science Center

677 Ala Moana Boulevard
Ste. 415
Honolulu, HI 96813

http://hi.water.usgs.gov/ (808) 587-2400

Department of the Interior
Fish and Wildlife Service

300 Ala Moana Boulevard
Room 3-122
Honolulu, HI 96850-0056

http://www.fws.gov/pacificislands/ (808) 792-9400

Department of Commerce National 
Marine Fisheries Service Pacific 
Islands Regional Office

1845 Wasp Blvd, Honolulu, HI 
96818

http://www.fpir.noaa.gov/  (808) 725-5000 pirohonolulu@noaa.gov

Department of the Interior
National Parks Service
Pacific Islands Support Office

300 Ala Moana Blvd Rm 6-
226, Honolulu, HI 96850

http://www.nps.gov/pwro/piso/ (808) 541-2693

Department of Agriculture
National Resources Conservation 
Service, Pacific Islands Area Office

P.O. Box 50004
Honolulu, HI 96850

http://www.pia.nrcs.usda.gov/ (808) 541-2600

Department of the Army Army Corps 
of Engineers Pacific Ocean Division

Building 230 Fort Shafter, HI 
96858- 5440

http://www.pod.usace.army.mil/ (808) 835-4715 pod-pao@usace.army.mil

Department of the Navy
Pacific Division
Naval Facilities Engineering Command

400 Marshall Road
Pearl Harbor, Hawaii 96860-
3139

(808) 472-1000

Department of Transportation
Federal Aviation Administration

300 Ala Moana Boulevard
Room 7-128
Honolulu, HI 96850-7128

http://www.faa.gov/airports/western_pacific/regio
nal/honolulu/

(808) 541-1232

Department of Transportation
Federal Transit Administration

201 Mission St., Ste. 1650
San Francisco, CA 94105-1839

http://www.fta.dot.gov/about/region9.html (415) 744-3133

Department of Transportation Federal 
Highways Administration Hawaii 
Division

Box 50206
300 Ala Moana Boulevard
Room 3-306
Honolulu, HI 96850

http://www.fhwa.dot.gov/hidiv/ (808) 541-2700

Department of Homeland Security
Coast Guard Commander
14th Coast Guard District

300 Ala Moana Boulevard, 
Room 9-204, Honolulu, HI 
96850-4982

http://www.uscg.mil/d14/ (808) 842-2600

Environmental Protection Agency
Region IX, Pacific Islands Contact 
Office

P.O. Box 50003
Honolulu, HI 96850

http://www.epa.gov/region9/islands/pico.html (808) 541-2710 higuchi.dean@epa.gov

GOVERNMENT OF THE USA



LIBRARY AND 
DEPOSITORY

MAILING ADDRESS WEB ADDRESS PHONE EMAIL CONTACT/DIRECTOR

Waianae Public Library 85-625 Farrington Hwy, 
Waianae, HI 96792

(808) 697-7868

Nanakuli Public Library 89-070 Farrington Hwy,
Waianae, HI 96792

(808) 668-5844

LIBRARY AND DEPOSITORY



ORGANIZATION MAILING ADDRESS WEB PHONE EMAIL

Honolulu Star Advertiser Restaurant Row 7, Waterfront 
Plaza, Suite

http://www.staradvertiser.com/ (808) 529-4747 citydesk@staradvertiser.com

Hawaii Tribue Herald P.O. Box 767, Hilo, HI 96721 http://www.hawaiitribune-herald.com/ (808) 930-7324 http://www.hawaiitribune- 
herald.com/share/submit_news/

West Hawai'I Today P.O. Box 789, Kailua-Kona, HI 
96745-0789

http://www.westhawaiitoday.com/ (808) 329-9311 http://www.westhawaiitoday.com/
content/

The Garden Island P.O. Box 231, Lihu'e, HI 96766 http://thegardenisland.com/ (808) 245-3681 neagle@thegardenisland.com

Maui News 100 Mahalani Street, Wailuku, 
HI 96793

http://www.mauinews.com/ (808) 244-3981 citydesk@mauinews.com

Moloka'I Dispatch P.O. Box 482219, Kaunakakai, 
HI 96748

https://themolokaidispatch.com/ (808) 552-2781 editor@themolokaidispatch.com

Honolulu Civil Beat http://www.civilbeat.com/ becivil@civilbeat.com

NEWS MEDIA



OFFICAL MAILING ADDRESS WEB PHONE EMAIL
Honolulu Office: 300 Ala Moana Blvd., Rm. 3-106, 
Honolulu, HI 96850

(808) 522-8970

Washington Location: 722 Hart Senate Office
Building, Washington, DC 20510

(202) 224-6361

Honolulu Location: 300 Ala Moana Blvd., Rm. 7- 
212, Honolulu, HI 96850

(808) 523-2061

Washington Location: 722 Hart Senate Office 
Building, Washington, DC 20510

(202) 224-3934

Honolulu Office: 300 Ala Moana Blvd., Rm. 5-104 , 
Honolulu, HI 96850

(808) 541-1986

Washington Location: 1433 Longworth House 
Office Building, Washington, DC 20515

(202) 225-4906

Honolulu Office: 1132 Bishop Street
Suite 1910, Honolulu, HI 96813

(808) 650-6688

Washington Location: 2443 Rayburn House Office 
Building, Washington, DC 20515

(202) 225-2726

Office of the Governor The Honorable  David Y. Ige Governor, State of 
Hawaii Executive Chambers, State Capitol
Honolulu, Hawaii 96813

gov@gov.state.hi.us (808) 586-0034 gov@gov.state.hi.us

State of Hawaii Senator Maile 
S. L. Shimabukuro

Hawaii State Capitol, Room 222 (808) 586-7793 senshimabukuro@capitol.hawaii.gov

State of Hawaii Senator Mike 
Gabbard

Hawaii State Capitol, Room 201 (808) 586-6830 sengabbard@capitol.hawaii.gov

State of Hawaii Representative 
Cedric Gates

Hawaii State Capitol, Room 311 (808) 586-8460 repgates@Capitol.hawaii.gov

State of Hawaii Representative 
Stacelynn Eli

Hawaii State Capitol, Room 324 (808) 586-8465 repeli@Capitol.hawaii.gov

Office of the Mayor Kirk 
Caldwell

530 S King St #300, Honolulu, HI 96813 (808) 768-4141 mayor@honolulu.gov

Managing Director (808) 768-6634 ramemiya@honolulu.gov
Honolulu City Council (CCL) CITY COUNCIL, CITY AND COUNTY OF HONOLULU, 

HONOLULU HALE, HONOLULU, HAWAII 96813-
3077

Council Member Kymberly 
Marcos Pine

Honolulu Hale, Room 203 Honolulu, HI 96813 808-768-5001 kmpine@honolulu.gov

Neighborhood Commission 
Office

Kapalama Hale,
925 Dillingham Boulevard, Suite 160
Honolulu, Hawaii 96817

(808) 768-3710 nco@honolulu.gov

Waianae  Coast Neighborhood 
Board No. 24

c/o Neighborhood Commission
925 Dillingham Boulevard Suite 160
Honolulu, Hawaii 96817

waianaenb24@yahoo.com

Nanakuli-Maili Neighborhood 
Board No. 36

c/o Neighborhood Commission
925 Dillingham Boulevard Suite 160
Honolulu, Hawaii 96817

(C) 808-497-1432 rezentesc@aol.com

https://case.house.gov/contact/offi
ces 

ELECTED AND OTHER OFFICALS

http://www.hirono.senate.gov/ http://www.hirono.senate.gov/contact

http://www.schatz.senate.gov/contact

http://gabbard.house.gov/index.php?opti
on=com_content&view=article&id=120&I
temid=127#

http://gabbard.house.gov/

http://www.schatz.senate.gov/

U.S. Senator Mazie Hirono

U.S. Senator Brian Schatz

U.S. Representative Tulsi 
Gabbard

U.S. Representative Ed Case



AGENCY MAILING ADDRESS WEB ADDRESS PHONE EMAIL CONTACT / DIRECTOR
ROUEN.LIU@HAWAIIANELECTRIC.C
OM
kerstan.wong@hawaiianelectric.co
m

The Outdoor Circle The Outdoor Circle
1314 South King St, #306
Honolulu, HI 96814

http://www.outdoorcircle.org/ 808-593-0300 mail@outdoorcircle.org

Bishop Trust Estates B.P. Bishop Trust Estates
567 South King St, #200
Honolulu, HI 96813

http://www.charlesreedbishop.org/ stclayto@ksbe.edu

Sierra Club Sierra Club
P.O. Box 2577
Honolulu, HI 96803

http://sierraclubhawaii.org/ 808-234-9779 abaalto@gmail.com

Life of the Land P.O. Box 37158
Honolulu, HI 96837

808-533-3454

Hawaii's Thousand Friends 300 Kuulei Road, Unit A #281
Kailua, Hawaii 96734

www.hawaiis1000friends.org 808-262-0682 htf@lava.net

Historic Hawaii Foundation 680 Iwilei Road, Suite 690
Honolulu, Hawaii 96817

The Nature Conservancy 923 Nuuanu Avenue
Honolulu, Hawaii 96817

Land Use Research Foundation of 
Hawaii

1100 Alakea Street, Suite 468
Honolulu, Hawaii 96813

Joint Base Pearl Harbor-Hickam 
Facility Board

808-448-2711 Victor.m.flint@navy.mil Victor M. Flint, Community
Planning & Liaison Officer

Concerned Elders of Waianae Lucy Gay 808-228-8557 maninibeach2@yahoo.com Lucy Gay
Famers of Maile
KAHEA: The Hawaiian-
Environmental Alliance

P.O. Box 37368
Honolulu, Hawaii 96837

(877) 585-2432 kahea-alliance@hawaii.rr.com;
fujikane@hawaii.edu

Candace Fujikane, Board 
Member

Joy Inada Joyst1babe@msn.com
Joseph Simpliciano Jks75@icloud.com
Cynthia K.L. Rezentes rezentesc@aol.com
Jasmine Torres kahelelanidreams@gmail.com
Shad Kane shadskane@gmail.com
MAO Organic Farms 86-148 Puhawai Rd, Waianae, HI 

96792
Kukui Maunakea-Forth, 
Executive Director

OTHER INTERESTED PARTIES

Hawaiian Electric Company
(HECO)

Hawaiian Electric Company
P.O. Box 2750
Honolulu, HI 96840

http://www.hawaiianelectric.com/ 808-543-7245 Rouen Liu, Permits Engineer
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NANAKULI-MAILI NEIGHBORHOOD BOARD NO. 36

NEIGHBORHOOD COMMISSION ⬥ 925 DILLINGHAM BOULEVARD SUITE 160 ⬥ HONOLULU, HAWAII 96817
TEL: (808) 768-3710 ⬥ FAX: (808) 768-3711 ⬥ INTERNET: http://www.honolulu.gov/nco

Oahu’s Neighborhood Board system – Established 1973

DRAFT REGULAR MEETING MINUTES
TUESDAY, JANUARY 15, 2019
NANAKULI PUBLIC LIBRARY

CALL TO ORDER – Chair Cynthia Rezentes called the meeting to order at 7:00 p.m. Quorum was established with
SIX (6) members present. Note – This nine (9) member Board requires five (5) members to establish quorum and
to take official Board action.

Board Members Present – James Cowles, Patty Teruya, Richard Medeiros, Cynthia Rezentes, Germaine Meyers
(arrived at 7:30 P.M.), James Manaku, and Marc Earley (appointed at meeting).

Board Members Absent – Karen Awana and Pono Higa.

Guests – Captain Keith Ito (Honolulu Fire Department); Lieutenant Kent Fernandez (Honolulu Police Department);
Chris Sugimoto (Board of Water Supply); Major Flannigan (United States Army Representative); Victor Flint (Navy
Representative); Executive Director Josh Stanbro (Mayor Kirk Caldwell’s Representative); Louis Galdeira
(Councilmember Kymberly Pine’s Representative); Steve Joseph, Albert Sugemura, Eric Epling, Stephen Paling Jr.,
Rae Plankett, Kalani Meyers, Happy Meyers, Nicole Brown, and Victor Rapoza (PVT Land Company); William Aila
and Jeffrey Fujimoto (Department of Hawaiian Homelands); Deputy Director Jodie Maesaka-Hirata (Governor David
Ige’s Representative); Senator Maili Shimabukuro; Representative Stacelynn Eli, Seane Fang, and Sydney Fang
(Representative Stacelynn Eli’s Office); Keala Patterson (Representative Cedric Gates’ Office); Julie-Ann Cachola;
Richard Landford, Gary, Wong, Daniel Dixon, Elizabeth Dixon, Alexis Lopez, Shirley Landford, Kayla Yost, Brittany
Cody, Rachel Beasley, John Williamson, Karl Bromwell II, Lee Bright, Bones Acosta, Gwen Acosta, and Diamond
Garcia (Residents); Jackson Coley (Neighborhood Commission Office.)

MOMENT OF SILENCE
A moment of silence was observed in honor of the recent passing of community member Clyde Paling.

CITY/STATE MONTHLY REPORTS
Honolulu Fire Department (HFD) – Captain Keith Ito reported the following:

 December 2018 Statistics – There were 5 wild land/brush fires, 13 nuisance fires, 3 activated alarms, 82
medical emergencies, 2 motor vehicle collisions, 1 ocean rescue, and 1 hazardous materials incident.

 Safety Tip: Electrical Safety – Residents are encouraged to follow the following electrical safety tips:
o Outlet Usage – Plug one (1) heat-producing appliance (coffee maker, toaster, etc.) into a wall

receptacle outlet at a time.
o Major Appliances – Major appliances (dryers, refrigerators, stoves, etc.) should be plugged directly

into a wall receptacle outlet. Extension cords and power taps or strips should not be used.
o Cords – Ensure electrical cords are not running across doorways or under carpets.
o Extension Cords – Extension cords are intended for temporary use. Have a licensed electrician install

additional receptacle outlets to eliminate the need for extension cords.
o Licensure – Ensure that electrical work is performed by a licensed electrician.

Questions, comments, and concerns followed: Spontaneous Combustion – Cowles inquired about a recent fire on
Makau Street which started by spontaneous Combustion. Captain Ito clarified that the fire started when oily painting
rags were clumped together. When the oil dried it produced heat, which started a spontaneous combustion. Captain
Ito recommended drying oily rags by laying them flat and applying weight to prevent them from moving.

Honolulu Police Department (HPD) – Lieutenant Kent Fernandez reported the following: December 2018 Statistics –
There were 26 motor vehicle thefts, 37 burglaries, 167 thefts, 104 unauthorized entries into motor vehicles (UEMV),
and 7,764 calls for service.

Questions, comments, and concerns followed: Live and Let Live – Teruya voiced gratitude for the Waianae
Community Policing Team re-initiating the “Live and Let Live” program to raise awareness of liquor on highways.

Board of Water Supply (BWS) – Chris Sugimoto reported the following:
 Main Breaks – There were no main breaks for December 2018.



NANAKULI-MAILI NEIGHBORHOOD BOARD NO. 36 TUESDAY, JANUARY 15, 2019
REGULAR MEETING MINUTES PAGE 4 OF 8

Food Drives – Resident Wong reported that unions have begun plans to conduct food drives for Federal employees
affected by the government shutdown.

NEW BUSINESS
PVT Integrated Solid Waste Management Facility Expansion to “Nanakuli B,” Recycle Operations Expansion – Steve
Joseph and Albert Sugemura, PVT Land Company, circulated handouts, provided a presentation, and reported the
following:

 Relocation – PVT is conducting an Environmental Impact Statement (EIS) to relocate their facility to another
site across the street on Lualualei Naval Road. The new site is 179 acres which will consist of 75 acres of
landfill and 10 acres of material storage. The recycling facility will be relocated further from residences and
will be upgraded with an additional recycle line and solar panels.

 PVT Information – PVT is the largest recycler on the island of Oahu. They have 90 employees primarily from
the West side of Oahu and are looking to expand to 100 employees with the relocation.

 City Work – PVT works with the City to handle all construction and demolition (C&D) waste on Oahu. They
also handle emergency response debris cleanup in the event of hurricanes or similar disasters.

 Traffic – There will be no increases in traffic or truck frequency with the relocation.
 Recycling – PVT intends to double the recycling line to pull out more recyclables before sending trash to the

landfill.
 Community Outreach – PVT supports a number of local groups including sports teams, scholarships,

performing arts groups, schools, afterschool programs, and community cleanups.
 Open House – The community is invited to attend an open house on Saturday, February 23, 2019 from 10:00

a.m. to 2:00 p.m. at PVT’s facility.

Questions, comments, and concerns followed:
1. Rail Materials – Meyers inquired and Joseph responded that construction materials from the Rail project will

be brought to the PVT facility.
2. Speeding – Meyers voiced concerns regarding customers speeding along Lualualei Naval Road alongside

PVT and inquired if PVT could discuss signage to curb speeding with the road’s owner. Joseph responded
he could, and recommended always reporting speeding trucks, including customer’s vehicles, to PVT so they
can discuss the issue with customers. Meyers clarified her request is to initiate a speeding hotline and install
signage advertising the hotline to deter speeding. Joseph responded that PVT is working with the Navy to
address speeding and illegal dumping in the area.

3. Road Condition – Cowles voiced concerns regarding poor road conditions leading to PVT.
4. New Site Timeframe – Cowles inquired and Joseph clarified the new site is anticipated to take four (4) years

to complete, 10 years to transition operations to the new site, and the site will be able to receive trash for
roughly 30 years. Cowles inquired about increasing traffic across the road with the new site and Joseph
responded that traffic increase is only expected during the transition timeframe and will be kept to a minimum.

5. Commendation – Teruya voiced approval regarding PVT and their zero tolerance policy toward speeding
truckers. Teruya encouraged PVT to utilize their land before any government agencies can appropriate it.

Teruya moved and Cowles seconded the Motion to support the concept to proceed with final review and
approval upon the Environmental Impact Statement coming before the Board.

Discussion followed:
1. Current Facility – Medeiros inquired about long-term plans for the current facility and Joseph responded that

there are no plans yet, however PVT will consult with the community.
2. Support – Sugemura voiced gratitude for the community’s support. Chair Rezentes voiced support for PVT.
3. Asbestos – Chair Rezentes inquired and Joseph responded that there will be no asbestos at the new site.

The Motion WAS ADOPTED by UNANIMOUS VOTE, 6-0-0; (AYE: Cowles, Teruya, Medeiros, Rezentes, Meyers,
and Earley; NAY: None; ABSTAIN: None).

Chair Rezentes reported that PVT hired Cultural Surveys Hawaii for the EIS’ cultural considerations and
recommended that residents with cultural considerations contact them.

Waianae Coast Emergency Access Road and Second Parallel Road Update – William Aila, Department of Hawaiian
Homelands (DHHL), circulated handouts and reported the following:

 Helelua – The DHHL received an appropriation from the Senate two (2) years ago to look at extending
Helelua Place. They are now looking to expand the emergency access road to Helelua.
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Oahu’s Neighborhood Board system – Established 1973

DRAFT INITIAL CONVENING MEETING MINUTES
TUESDAY, JULY 16, 2019
NANAKULI PUBLIC LIBRARY

CALL TO ORDER – Chair Pro-Tem Cynthia Rezentes called the meeting to order at 7:00 p.m. Quorum was
established with nine (9) members present. Note – This nine (9) member Board requires five (5) members to
establish quorum and to take official Board action.

Board Members Present – Karen Awana, Rod DuPont, Diamond Garcia, Marc Kahala-Earley, Patty Kahanamoku-
Teruya, Leslie McKeague, Richard Medeiros, Germaine Meyers, and Cynthia Rezentes.

Board Members Absent – None.

Guests – Lieutenant Fernandez, Lieutenant Evangelista, Captain Tanaka, Officer Hayes, and Officer Johnson
(Honolulu Police Department); Steve Joseph, Albert Shigemura, and Michelle Muranaka (PVT Land Company); Chris
Sugimoto (Board of Water Supply); Victor Flint (Navy Representative); Justin Gruenstein (Mayor Kirk Caldwell’s
Representative); Louis Galdeira (Councilmember Kymberly Pine’s Representative); Jodie Maesaka-Hirata (Governor
David Ige’s Representative); Patrice Tanna (Senator Shimabukuro’s Representative); Representative Stacelynn Eli;
Senator Kurt Fevella; James Manaku, DeMont Connor, Robert Cunningham, Alexandria, Eddie Werner, Linda
Cryson, Larry Akana, Victor, Freud, David Carona, Luwella Leonardi, Kaukua, Katherine Komoda, Michelle Kuahine,
Daniel Dixon, Elixabeth Dixon, Floyd Wernie, Makagla Whitney, Michael M.P., Sandy Aramaki, Shirleen Oili, Ah
Chung Poe, Joanne Hiramatsa, Brittany Cody, Trina Carona, Daniel Komoda, Nihuna Alapai, Nicole Brown, and
Carla Kahala (Residents); Jackson Coley (Neighborhood Commission Office).

ELECTION OF OFFICERS TO SERVE FROM JULY 1, 2019 TO JUNE 30, 2020
Chair – Chair Pro Tem Rezentes opened nominations for Chair of the Nanakuli-Maili Neighborhood Board No. 36.

Meyers nominated Rezentes for the position of Chair, Rezentes accepted the nomination. McKeague
nominated Medeiros for the position of Chair, Medeiros accepted the nomination. Rezentes WAS APPOINTED
to the position of Chair by MAJORITY VOTE, 6-3-0; (REZENTES: Awana, DuPont, Garcia, Earley, Meyers, and
Rezentes; MEDEIROS: Teruya, McKeague, and Medeiros; ABSTAIN: None).

Vice Chair – Chair Rezentes opened nominations for Vice Chair of the Nanakuli-Maili Neighborhood Board No. 36.

McKeague nominated Teruya for the position of Vice Chair, Teruya declined the nomination. Awana
nominated Medeiros for the position of Vice Chair, Medeiros accepted the nomination. Medeiros WAS
APPOINTED to the position of Vice Chair by UNANIMOUS CONSENT, 9-0-0; (AYE: Awana, DuPont, Garcia,
Earley, McKeague, Medeiros, Meyers, Rezentes, and Teruya; NAY: None; ABSTAIN: None).

Secretary – Chair Rezentes opened nominations for Secretary of the Nanakuli-Maili Neighborhood Board No. 36.

Meyers nominated Teruya for the position of Secretary, Teruya accepted the nomination. Teruya WAS
APPOINTED to the position of Secretary by UNANIMOUS CONSENT, 9-0-0; (AYE: Awana, DuPont, Garcia,
Earley, McKeague, Medeiros, Meyers, Rezentes, and Teruya; NAY: None; ABSTAIN: None).

Treasurer – Chair Rezentes opened nominations for Treasurer of the Nanakuli-Maili Neighborhood Board No. 36.

Medeiros nominated McKeague for the position of Treasurer, McKeague accepted the nomination. McKeague
WAS APPOINTED to the position of Treasurer by UNANIMOUS CONSENT, 9-0-0; (AYE: Awana, DuPont, Garcia,
Earley, McKeague, Medeiros, Meyers, Rezentes, and Teruya; NAY: None; ABSTAIN: None).

Other Officer Positions/Sergeant At Arms – Chair Rezentes opened nominations for any other officer positions for
the Nanakuli-Maili Neighborhood Board No. 36. Medeiros suggested implementing a Sergeant At Arms for time
keeping purposes.
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there were no volunteers Medeiros suggested the Transportation Committee convene to determine the
OMPO Representative. Chair Rezentes agreed. McKeague nominated Awana as Committee co-Chair and
nominated herself and Awana as OMPO co-Representatives. Chair Rezentes objected to a committee having
three (3) co-Chairs. Meyers volunteered to be OMPO Representative. Chair Rezentes proposed that
McKeague and DuPont co-Chair the Committee with Earley and Meyers serving as Committee Members and
Meyers serving as OMPO Representative. Hearing no objections the Committee was formed and the
OMPO Representative was appointed by UNANIMOUS CONSENT 9-0-0; (AYE: Awana, DuPont, Garcia,
Earley, McKeague, Medeiros, Meyers, Rezentes, and Teruya; NAY: None; ABSTAIN: None).

 Committee Guidelines – Chair Rezentes circulated a list of Proposed Standing Committee Guidelines for
Board consideration. Chair Rezentes informed the assembly that these guidelines were used by previous
Boards, however they were updated to establish Committee quorum as two (2) committee members. Teruya
moved and Medeiros seconded the Motion to adopt the Standing Committee Guidelines. The Motion
WAS ADOPTED by UNANIMOUS CONSENT 9-0-0; (AYE: Awana, DuPont, Garcia, Earley, McKeague,
Medeiros, Meyers, Rezentes, and Teruya; NAY: None; ABSTAIN: None).

OLD BUSINESS
PVT Land Company Annual Update – Steve Joseph and Albert Shigemura, PVT Land Company, provided a
presentation and reported the following:

 PVT Information – PVT is the largest recycler on the island of Oahu. PVT works with the City to handle all
construction and demolition (C&D) waste on Oahu. They also handle emergency response debris cleanup in
the event of hurricanes or similar disasters.

 Relocation – PVT is conducting an Environmental Impact Statement (EIS) to relocate their facility to another
site across the street on Lualualei Naval Road. The new site is 179 acres which will consist of 75 acres of
landfill and 10 acres of material storage. The recycling facility will be relocated further from residences and
will be upgraded with an additional recycle line and solar panels. PVT intends to double the recycling line to
pull out more recyclables before sending trash to the landfill.

 Draft EIS – The draft EIS will be available for public review on Tuesday, July 23, 2019 with a 45 day comment
period. Copies were provided to the Board members. The assembly was encouraged to review the draft EIS.
PVT expressed a desire to attend the Board’s August 2019 meeting for further discussion once residents are
able to review the draft EIS. The draft EIS will be available online.

 Truck Hours – PVT trucks operate from 7:00 a.m. to 3:00 p.m. from Monday to Friday and from 7:00 a.m. to
1:00 p.m. on Saturday. There will be no increases in traffic or truck frequency with the relocation.

 Community Programs – PVT supports a number of local groups including sports teams, scholarships,
performing arts groups, schools, afterschool programs, and community cleanups.

Questions, comments, and concerns followed:
1. August Board Meeting – Chair Rezentes invited PVT to attend the August 2019 Board meeting to provide an

EIS presentation. Chair Rezentes expressed gratitude for the extended 45 day comment period.
2. Time in Nanakuli – Meyers inquired and Joseph responded that PVT Land Company has been located in

Nanakuli since 1992.
3. Land Information – Garcia inquired if PVT currently owns the land which they will relocate to. Joseph

confirmed that they do. Garcia inquired and Joseph responded that permits for the expansion have not been
issued yet as the EIS process comes first. Garcia inquired how the old property will be used. Joseph
responded that PVT still owns the old property, however no specific decisions have been made for it yet.

4. Approval – Teruya expressed gratitude for PVT being good stewards and the amenities that PVT provides
the community. Teruya voiced approval regarding PVT’s transparency, job opportunities, community
programs, and zero-tolerance policy for truck speeding.

5. EIS Online – Joseph reminded the assembly that the draft EIS is available online and that comments can be
submitted online. Medeiros inquired and Joseph clarified that the website is www.pvtland.com.

6. Testimony 1 – Resident DeMont Connor stated that PVT previously stated they would not build a landfill at
the relocation site. Connor voiced opposition to the relocation and advocated for using the site to build a park.
Resident Connor voiced concerns regarding the Native Hawaiian population being expected concede land
for a landfill. Resident Connor voiced concerns regarding the health effects of PVT’s landfill on residents and
requested that PVT fund a health study.

7. Testimony 2 – Resident Robert Cunningham voiced concerns regarding exhaust fumes and landfill fumes
entering communities neighboring the landfill.

8. Testimony 3 – Resident Alexandria voiced concerns regarding dust entering neighboring communities from
the landfill and requested that PVT prevent dust from leaving their premises.

9. Testimony 4 – Resident Eddie Werner voiced concerns regarding dust entering neighboring communities
from the landfill and voiced concerns regarding the dust’s health impact. Resident Werner stated a park used
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to be present in the area and advocated for installing a new park. Resident Werner advocated for relocating
the landfill. Chair Rezentes noted that relocation plans have not been approved yet.

10. Testimony 5 – Resident Linda Cryson voiced concerns regarding dust entering neighboring communities
from the landfill and voiced concerns regarding the dust’s health impact. Resident Cryson accused PVT’s
landfill of killing the community. Resident Cryson voiced opposition to the landfill.

11. Testimony 6 – A resident voiced concerns regarding a roadway and requested that a fence be installed along
the roadway. Chair Rezentes responded that Representative Eli is working to address the situation.

12. Testimony 7 – Resident Larry Akana advocated for taking measures to control dust and noise from the landfill.
Resident Akana advocated for making the area around the landfill safer and cleaner for children.

13. Testimony 8 – Resident Victor stated that dust is present across all of Oahu. Resident Victor encouraged the
assembly to refrain from blaming health problems on PVT and voiced support for PVT’s work. Another
resident voiced opposition to Resident Victor’s testimony and an argument ensued. Chair Rezentes
encouraged the residents to cease their argument.

Chair Rezentes called a recess at 8:35 p.m.

Chair Rezentes called the meeting back to order at 8:40 p.m.

14. Order and Decorum – Chair Rezentes encouraged the assembly to maintain order and decorum. Jodie
Maesaka-Hirata, Department of Public Safety (DPS) Corrections Deputy Director, also encouraged the
assembly to remain respectful of each other and follow the rules of order and decorum as set forth in Robert’s
Rules and Order. Deputy Director Maesaka-Hirata voiced disappointment regarding the assembly’s conduct.

15. Testimony 9 – Resident Freud voiced concerns regarding the landfill’s effect on the air and land quality in the
community and voiced opposition to the relocation.

16. Testimony 10 – A resident voiced concerns regarding the relocation’s effect on residents and the community.
The resident voiced concerns regarding undesirable projects being routinely implemented in the Waianae
communities. The resident encouraged using the relocation parcel to build a park.

17. Testimony 11 – A resident inquired if the landfill takes chemical waste and stated he previously worked for a
petroleum company that dumped chemical waste at the landfill. The resident advocated for installing a park.

18. Testimony 12 – Resident David Carona voiced concerns regarding PVT’s relocation and undesirable features
and programs, such as landfills, routinely being installed in the Nanakuli-Maili communities.

19. Testimony 13 – Resident James Manaku voiced concerns regarding dangerous chemical waste, such as
asbestos, being dumped in the landfill and potentially contaminating the community. Resident Manaku
advocated for keeping such items out of the landfill.

20. Health Study – McKeague requested that PVT conduct a health study for residents living adjacent to the
landfill to address the community’s health concerns. Chair Rezentes recommended reviewing previous health
reports made regarding the landfill.

21. Testimony 14 – Resident Luwella Leonardi voiced concerns regarding depleted uranium being trucked into
Waianae. Resident Leonardi voiced concerns regarding depleted uranium contaminating the community.

22. Rules of Speaking – Meyers reminded the assembly that the Board adopted a three (3) minute time limit for
speaking. Meyers recommended that Board members familiarize themselves with Roberts Rules of Order
and the Sunshine Law to improve order and decorum and voiced concerns regarding the Board and assembly
violating the rules of order and decorum.

23. Testimony 15 – Resident Kaopua stated that PVT was opposed by the community in the past. Resident
Kaopua voiced opposition to PVT and advocated for installing a park. Resident Kaopua advocated for
installing a second road for the community.

24. Draft EIS – Chair Rezentes reminded the assembly that the draft EIS will be available online and
recommended that everyone review the EIS prior to the Board’s August 2019 meeting.

CITY/STATE MONTHLY REPORTS SECTION 2
Board of Water Supply (BWS) – Chris Sugimoto circulated handouts and reported the following:

 Main Breaks – There were no main breaks in June 2019.
 Scheduled Water Rate Increase in Effect – The new water rate schedule and other changes to the rate

structure went into effect on Monday, July 1, 2019. Notable changes include gradual increases to the water
rates, monthly billing charge being moved to a customer charge based on meter size, a new lower “essential
needs” tier, and monthly standby charge for fire protection meters. Additional information is available online
at www.boardofwatersupply.com or by calling the BWS Communications Office at 808-748-5041.

 31st Annual Halawa Xeriscape Garden Open House and Unthirsty Plant Sale – The BWS’ 31st Annual
Halawa Xeriscape Garden Open House and Unthirsty Plant Sale is scheduled for Saturday, August 3, 2019
from 9:00 a.m. to 3:00 p.m. The event features a wide variety of less-thirsty and native plants at moderate
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DRAFT REGULAR MEETING MINUTES
TUESDAY, AUGUST 20, 2019
NANAKULI PUBLIC LIBRARY

CALL TO ORDER – Vice Chair Richard Medeiros called the meeting to order at 7:00 p.m. Quorum was established
with six (6) members present. Note – This nine (9) member Board requires five (5) members to establish quorum
and to take official Board action.

Board Members Present – Karen Awana, Rod DuPont, Diamond Garcia, Patty Kahanamoku-Teruya, Leslie
McKeague (arrived at 8:05 p.m.), Richard Medeiros, and Germaine Meyers.

Board Members Absent – Marc Kahala-Earley and Cynthia Rezentes.

Guests – Lexi (Nanakuli High School); Captain Scott Oshiro (Honolulu Fire Department); Officer Hayes (Honolulu
Police Department); Steve Joseph, Maribell Pabalan, Michelle Muranaka, Kaeialoha, Bill Lyon, Albert Shigemura,
Michelle, Kaila Miranda, Nicole Brown, Jerry Figueroa, Happy Meyers, Wavy Hernandez, Robbert Sukai, Kamu
Westbrook, Mike Brum, Vernon Mahelona, Stephan Palmag, Ken Kamake, Walter Chang, and Arin Kaneaiakale
(PVT Land Company); Joanne Hiramatsu (Belt Collins); Patrice Tanna (Senator Shimabukuro’s Office); Victor Flint
(Navy Facilities); Auntie Momi, James Manaku, DeMont Connor, Elton, Eddie Werner, David Carona, Willy, Kamuela,
Daniel Dixon, Elixabeth Dixon, Stephanie, Robert Cunningham, Tim Riley, Kayla Yest, Rano Faven, Elsy Werner,
Reginall Kalahiki, Paul Kaawe Flores, Samson Kama, Mary Werner, Paula Werner, Rebecca Magallanes, Pōkiʻi 
Magallanes, Keoki Dvarte, Jaycine Hicks, Lena Esteban, Germaine Escoto, Dwayne Bautista, Mel Kehale, Richard
and Shirely Landford, Stephanie Kawado, Lu Faboritz, Bronson Thompson, Keahi Kuikahi, Keone Wailehua, Uʻilani 
Perry, Kalani Puadi, Makamae Naone, Kalauao Naipo, Suzanne Calimpong, Felice Calimpong, Ermie Calimpong,
Lecida Iwashita, Sarah Panoke, Yumi Oconnell, Michael Oconnell, Emily Peneku, Deidre Peneku, Aurora Peneku,
Jayson Peneku, Keren Siket, Mark Siket, Shon Paine Moeai, Jeannette Sunn, Makalani Sunn, Jeff Voa, Danielle
Voa, Haundi Hanakeale, Jeffrey Hookes, Christi Chai, Kaulana Stanley, Dale Wong, Elroy Wong, Numela Makinano,
Gwen Kaopua, Marmion Kaopua, Alex Pelen, Danielle Sutherland, Charlita Mahoe, Charnalle Hoopii, Kathrina
Carona, Chris Laumauna, Calvin Laumauna, Lellani Gasper, Milagos Gasper, Lokala Kelikea, Justin Billinegs,
Norman Akau, Steohen Hiec, Alulanelina Matsusune, Jean Teo-Gribrey, Lehuanani Akau, and Edwin (Residents);
Jackson Coley (Neighborhood Commission Office).

Pule – Resident Auntie Momi led the assembly in an opening pule.

Teruya moved to add Nanakuli High School as the next Agenda Item. The Motion was not seconded, however
a representative from Nanakuli High School proceeded with their report.

Nanakuli High School – Lexi, Nanakuli High School Student, reported that the Nanakuli High School Homecoming
Parade is scheduled for Wednesday, September 25, 2019 from 4:00 p.m. to 5:00 p.m. The parade path was provided.
The Homecoming Pep Rally is scheduled for Thursday, November 26, 2019 at 12:58 p.m.

Teruya moved and Medeiros seconded the Motion to move Agenda Item 6.F Resignation of Sergeant-At-Arms
to be the next Agenda Item. The Motion WAS ADOPTED by UNANIMOUS CONSENT, 6-0-0; (AYE: Awana,
DuPont, Garcia, Medeiros, Rezentes, and Teruya; NAY: None; ABSTAIN: None).

BOARD BUSINESS
Resignation of Sergeant-At-Arms – Garcia resigned from the position of Sergeant-At-Arms.

Teruya nominated Meyers for the position of Sergeant-At-Arms, Meyers accepted the nomination. Meyers
WAS APPOINTED to the position of Sergeant At Arms by UNANIMOUS CONSENT, 6-0-0; (AYE: Awana,
DuPont, Garcia, Medeiros, Rezentes, and Teruya; NAY: None; ABSTAIN: None).

Meyers outlined the Board’s rules of speaking and the meeting facility’s maximum capacity.
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CITY/STATE MONTHLY REPORTS PART 1
Honolulu Fire Department (HFD) – Captain Oshiro circulated a handout and reported the following:

 August 2019 Fire Statistics – There was 1 structure fire, 4 nuisance fires, 63 medical emergencies, 2 motor
vehicle collisions with pedestrians, 1 motor vehicle crash, 1 mountain rescue, and 1 hazardous materials
incident.

 Safety Tip: Children and Fire: Children between the ages of two (2) and 10 are naturally curious about fire
and may secretly experiment with lighters and matches if given the opportunity. This can occur when the
child is unsupervised or even if an adult is in close proximity. Follow these tips to keep your family safe:

o Accessibility: Keep matches and lighters up high, preferably in a locked cabinet, and out of children’s
reach.

o Supervision: Closely supervise children; ensure they are kept away from fire sources, including lit
candles, cigarettes, bonfires, and stoves.

o Curiosity: It is only natural for children to be curious and ask questions about fire, play with fire trucks,
or pretend to cook. Use these opportunities to teach them about fire safety.

o Caution: Teach children to never touch matches or lighters. They should always tell an adult when
matches or lighters are found.

o Education: Talk with children about what their friends or other children are doing with fire. Talk about
what they see online in video games, on television, in movies, and on social media. Teach them how
to resist peer pressure to misuse fire.

Questions, comments, and concerns followed: Gratitude – Teruya expressed gratitude for the HFD’s work.

Honolulu Police Department (HPD) – Officer Hayes reported the following:
 Statistics – Crime statistics increased throughout July 2019.
 Meet the Leadership – A Meet the Leadership event is scheduled for Wednesday, August 21, 2019 at Kapolei

Villages.

Questions, comments, and concerns followed:
1. Officer Cachola – Awana inquired about Officer Cachola. Officer Hayes agreed to refer the inquiry.
2. Community Policing Team (CPT) – Teruya inquired and Officer Hayes confirmed that she is part of the District

8 CPT.
3. Speed Bumps – Resident James Manaku inquired if speed bumps around Waianae High School have

negatively impacted emergency vehicle response times. Officer Hayes responded that she was unsure.
Resident Manaku suggested installing speed bumps on Farrington Highway to reduce vehicle speed.
Resident Eddie Werner and Teruya voiced agreement. Teruya recommended referring the item to the
Board’s Transportation Committee and DuPont noted the item.

4. Officer Numbers – Teruya inquired if HPD District 8 is short-staffed and requested that additional officer be
obtained for District 8 if they are short-staffed.

NEW BUSINESS
Board Position Regarding PVT Environmental Impact Statement (EIS) – Steve Joseph, PVT Land Company,
circulated handouts and reported the following:

 Draft EIS – The draft EIS is available for public review. The assembly was encouraged to review the draft
EIS and submit testimony online to include in the final EIS.

 Petition Supporting PVT – A petition supporting PVT received 3,-36 signatures. A copy of the petition was
brought to the meeting provided to the Secretary for filing.

Questions, comments, and concerns followed:
1. Disclosure – Meyers disclosed that her brother, Happy Meyers, has worked for PVT for over 10 years.
2. EIS Discussion – Teruya reminded the Board that all discussion should be about the EIS.
3. Comment Period – Teruya inquired and Joseph responded that the EIS comment period ends on Friday,

September 6, 2019.
4. Sustainability – Teruya inquired if PVT has made efforts to be more sustainable and avoid impacting water

and power infrastructure. Joseph responded that PVT will produce power through anaerobic digestion and
will produce water by running brackish water through reverse osmosis.

5. Lualualei Naval Road – Teruya inquired how PVT will minimize dust along Lualualei Naval Road. Joseph
responded that PVT and the Navy are working together to address dust. Joseph stated that concrete was
installed on both sides of the road to prevent trucks from pulling over and raising dust. Joseph stated that
PVT cleans the road with street sweepers.
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6. Traffic Impact – Teruya inquired how the relocation will impact traffic. Joseph responded that there will be no
increase in truck traffic and remind everyone that there are other companies that also use this road and travel
with large trucks.

7. Dust Health – Teruya inquired if dust from the landfill is dangerous. Joseph responded that nine (9) dust
studies have been performed which determined the dust is not hazardous. Joseph stated the Department of
Health (DOH) determined there is less dust at PVT than other areas around Oahu.

8. Teruya and Meyers were the only members on the Board that address their questions regarding the EIS.

Vice Chair Medeiros recess was called at 7:27 p.m. due to a disruptive audience and outburst, the board had
a difficult time to resume with order.

Vice Chair Medeiros called the meeting back to order at 7:28 p.m.

9. Rules of Speaking – Meyers reminded the assembly of the rules of speaking, explained the room capacity
provided by HFD, Sign in Sheets were available for audience and addressing the Board and not the PVT
Representatives. Meyers also further explained the color cards to help audience understand their time limit.

10. Asbestos – Meyers stated she previously had concerns regarding PVT accepting asbestos, however PVT
explained their asbestos accepting process to her. Meyers stated that PVT is safe and voiced concerns
regarding fast food establishments in Nanakuli. Joseph responded that asbestos will not be accepted at the
relocation site.

11. Landscaping – Teruya inquired about landscaping at the new site and Joseph responded that it will resemble
the current site, however dust fences and trees will be installed to mitigate dust and noise.

12. Resident Testimony 1 – Resident DeMont Connor inquired how dust is monitored and if PVT could fund a
health study for residents living adjacent to PVT with medical conditions. Resident Connor inquired how
cultural concerns with the new site are addressed in the EIS. Resident Connor voiced concerns regarding
the draft EIS not addressing community concerns. Joseph responded that dust data was collected along the
fence lines separating PVT and residences and recommended reviewing the dust studies.

13. Resident Testimony 2 – Resident Manaku voiced concerns regarding hazardous materials being buried at
the landfill, potentially impacting underground waterways and the ocean.

14. Resident Testimony 3 – Resident Elton voiced opposition to the PVT expansion. Resident Elton stated the
expansion area is a traditional cultural property. Resident Elton voiced concerns regarding the expansion’s
visual impacts.

15. Resident Testimony 4 – Resident Werner inquired about asbestos accepted by PVT. Joseph responded that
PVT is under a DOH permit and abides by regulations when handling asbestos. Joseph clarified that PVT is
a construction and demolition landfill. Joseph stated that items are tested and checked when received.
Resident Werner inquired about contaminated soil and Joseph responded that PVT accepts petroleum
contaminated soil, however they do not take soil from the refiners. Joseph stated that underground liners are
used to prevent contaminating groundwater. Resident Werner voiced concerns regarding PVT.

16. Order and Decorum – Meyers encouraged the assembly to refrain from interrupting, heckling, or
otherwise disrupting decorum. Disruption by audience and outburst prevent the Board to continue
to discuss this item on the agenda.

17. Resident Testimony 5 – Resident David Carona voiced concerns regarding excessive landfill installations in
the Leeward Coast taking up land. Resident Carona voiced concerns regarding the landfills’ impact to
agriculture. Resident Carona advocated for relocating the landfill to another section of Oahu.

18. HPD – An “investigative reporter” voiced concerns regarding the HPD.
19. Order and Decorum (again) – Meyers reminded the assembly of the facility’s max capacity. A freeform

discussion bordering on argument began to determine how to best facilitate order and decorum. The
Sargent of Arms tried to maintain order but member Awana called a point of order to the Sargent of
Arms and tried to discuss how to run the meeting with the Chair. She opposed how the meeting was
conducted by Meyers. Discussion ensued with the Chair during a Recess.

McKeague arrived at 8:05 p.m. Seven (7) members present.

20. Resident Testimony 6 – Resident Willy stated he used to work for PVT and voiced approval regarding PVT
and their operations. Resident Willy voiced support for PVT.

21. Resident Testimony 7 – Resident Kamuela voiced concerns regarding the PVT landfill and its health impacts
to residents. Resident Kamuela voiced opposition to PVT and encouraged the Board to oppose the PVT
expansion. Resident Kamuela exhausted his allocated speaking time and Resident Stephanie attempted to
yield her speaking time to allow Resident Kamuela to continue. Meyers informed her that this was not allowed
and arguments ensued.
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Member McKeague tried to calm the audience.

Vice Chair Medeiros called a recess at 8:11 p.m. due to disruption in the meeting by community individuals.

Since order and decorum could not be reestablished by members in the audience and a fight break out by
individuals during the presentation and not allow the Board to continue with the meeting, Vice Chair Medeiros
adjourned the meeting at 8:16 p.m. Public Safety of this meeting was out of controlled, HPD officers were
called and assist with the removal of certain community individual to clear the room.
The crowd then ensued discussion outside of the facility.

ANNOUNCEMENTS
Next Regular Board Meeting – The next Nanakuli-Maili Neighborhood Board No. 36 Regular Board Meeting is
scheduled for Tuesday, September 17, 2019, 7:00 p.m. at Nanakuli Public Library.

ADJOURNMENT – The meeting was adjourned at 8:16 p.m.

Submitted by: Jackson Coley, Public Relations
Reviewed by: Harry Cho, Public Relations
Final Review by: Richard Medeiros, Board Vice Chair
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September 5, 2019 

 

Franz Kraintz, AICP  

Email: fkraintz@honolulu.gov  

Tel: (808) 768-8046  

7 th Floor, 650 South King Street  

Honolulu, HI 96813 

 

Re: PVT Integrated Solid Waste Management Facility (ISWMF) Relocation 

 

Dear Mr. Kraintz, 

 

The Nanakuli-Maili Neighborhood Board No. 36 held a special meeting on September 4, 2019 to hear the 

community’s voice and determine a position for our Neighborhood Board to take regarding the above 

subject matter.  

 

We did have testimony from 70+ individuals and organizations, both in favor of the DEIS and opposed to 

the DEIS. Many of the concerns raised for the continuation of the plan, was the tremendous support PVT 

has shown within our community for local organizations and schools along with being a great employer in 

providing job opportunities for many of our residents. Of the concerns raised in opposition to supporting 

the DEIS were; there are still dust concerns regarding the current operations and don’t want to see that for 

the new location, “enough is enough” with respect to the many years of hosting various landfills/dumps in 

our community, health concerns that the business may have contributed to members of the community 

and health issues in general and environmental racism. 

 

After receiving testimony from the community, the board members were offered an opportunity to 

provide their support or concerns. Subsequent to all being heard who wished to be heard, a motion was 

offered: The Board supports PVT’s efforts in their recycling efforts and service to our community, 

however, the NB#36 opposes their request for relocation, as stated in their Draft EIS statement and 

urges entities, especially, City, State and Federal governments to assist PVT in their efforts to find a 

suitable location as they help our State achieve a zero waste society. The motion passed 5 Ayes- 3 

Nays- 0 Abstentions- 1 Absent. 

 

If there are any questions, pertaining to this position, please contact me at rezentesc@aol.com or 497-

1432. 

 

Sincerely, 

 

 
Cynthia K.L. Rezentes, Chair 

Nanakuli-Maili Neighborhood Board No. 36 

 

Cc: Stephen E. Joseph 

mailto:fkraintz@honolulu.gov
mailto:fkraintz@honolulu.gov
mailto:rezentesc@aol.com
mailto:rezentesc@aol.com
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Hart Crowser, Inc., Karl Bromwell  

Councilmember Pine 

Senator Shimabukuro 

Representative Eli 

Representative Gates 

 

crogers
Text Box
Note:  No minutes were provided for the September 4th special meeting. 
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Figure 1  Project Site  
Figure 2  Lower Facilities Area  
Figure 3 Upper Facilities Area  
Figure 4 Parking Details 

 

Appendix K Finished Site Renderings  
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   Stormwater Basin  

Lower Facilities Area 
Security Fence, Dust Screen, Landscaping Strip 
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Official Boundary Interpretation  
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Existing Site Conditions 

 

  





8-7-009:007

8-7-009:025

A
C

B

A B

C

Figure 1
STREET ACCESS

PVT Landfill Relocation

©2019 Belt Collins Hawaii LLC  P: PVT Landfill Relocation 2018.33.2800/004.ai A 31Oct2019 2

NORTH



PVT ISWMF RELOCATION PROJECT                              SPECIAL USE PERMIT 

 

 

EXISTING SITE CONDITIONS   1 

STREET ACCESS 

A) Ingress 

 

B) Egress – Mauka 
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EXISTING SITE CONDITIONS   2 

STREET ACCESS 

C) Egress – Makai 
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EXISTING SITE CONDITIONS   3 

USES ON ADJOINING PROPERTIES 

A) North & East – Leeward Land Company undeveloped land 

 

B ) Northwest – West O‘ahu Aggregate industrial facility 
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EXISTING SITE CONDITIONS   4 

USES ON ADJOINING PROPERTIES 

C) South & Southwest – Commercial and residential developments 
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EXISTING SITE CONDITIONS   5 

USES ON ADJOINING PROPERTIES 

D) West  –  PVT ISWMF C&D processing and landfill site 
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EXISTING USES 

A) Water Storage Tanks 

 

B) Groundwater Monitoring Well 
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EXISTING USES 

C) Utility Line 
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PROPOSED USE AREAS 

A) Upper Facility Area – Setback to Property Line 

 

B) Landfill Area – Street Setback 
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PROPOSED USE AREAS 

C) Landscape Buffer Area 

 

D) Landfill Area – Distance to Neighboring Residential Developments 
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PROPOSED USE AREAS 

E) Lower Facility Area – Distance to Adjoining PVT Landfill Property 

 

F) Parking Area 
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  FINISHED SITE RENDERINGS                  1 

 

ENTRANCE 

 
            Source: Jeff Brink Inc 

View towards the landscaping, lower facilities, stormwater basin, and first landfill cell from the Project Site entrance. 
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  FINISHED SITE RENDERINGS                  2 

 

STORMWATER BASIN 

 
            Source: Jeff Brink Inc 

View towards the landscaping, lower facilities, stormwater basin, and first landfill cell from above the Project Site entrance. 
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  FINISHED SITE RENDERINGS                  3 

 

LOWER FACILITIES AREA 

 
            Source: Jeff Brink Inc 

View towards the lower facilities, stormwater basin, and southern property boundary from the first landfill cell. 
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  FINISHED SITE RENDERINGS                  4 

 

SECURITY FENCE, DUST SCREEN, LANDSCAPING STRIP 

 
Source: Jeff Brink Inc 

View between the dust screen (left) and security fence (right) along the southern property boundary.  

A 20-foot setback is provided as an access aisle. 
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  FINISHED SITE RENDERINGS                  5 

 

SOUTH-EASTERN PROPERTY BOUNDARY  

 
            Source: Jeff Brink Inc 

View towards the security fence (front) and dust screen (back) outside the south-eastern property boundary. 
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SOUTHERN PROPERTY BOUNDARY  

 
            Source: Jeff Brink Inc 

View towards the security fence (front) and dust screen (back) outside the southern property boundary. 
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  FINISHED SITE RENDERINGS                  7 

 

WESTERN PROPERTY BOUNDARY 

 
            Source: Jeff Brink Inc 

View towards the security fence and landscape buffer outside the western property boundary on Lualualei Naval Road. 
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  FINISHED SITE RENDERINGS                  8 

 

SECURITY FENCE (EXISTING PVT ISWMF) 

 
                Source: PVT  

Photo of the security fence outside of the existing PVT ISWMF. 
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PLANT SPECIES   1 

 

KOU 

   
 

MANELE 
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PLANT SPECIES   2 

 

MILO 

   
 

PONGAMIA 

   
 

HIBISCUS, NATIVE WHITE 
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PLANT SPECIES   3 

 
COPPERLEAF 

   
 

MISS MANILA BOUGAINVILLEA 

   
 

POHINAHINA 
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PLANT SPECIES   4 

 
AHUAWA                               AKAAKAI 

               
 

 
MAKALOA                                   BUFFEL GRASS 
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