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Project Summary 

This Environmental Assessment has been prepared in accordance with Chapter 343, Hawai`i 

Revised Statutes (HRS), for the BioEnergy Hawai`i Resource Recovery Facility proposed for 

South Kohala District, Island of Hawai`i. 

 

Name:   BioEnergy Hawai`i Resource Recovery Facility 

 

Location: 68-1244 Waikoloa Road, Waikoloa, South Kohala District, Island of Hawai`i 

 

Judicial District: South Kohala 

 

Applicant: BioEnergy Hawai`i, LLC 

 

Approving Agency: County of Hawai`i, Department of Planning 

 

Recorded Fee Owner: WQJ2008 Investment, LLC, A Washington Limited Liability Company 

and Ukumehame Quarry Company Limited Partnership, a Hawaii Limited Partnership. 

 

Tax Map Keys: TMK (3) 6-8-001:066 por.  

 

Land Area: 14.99 acres  

 

Existing Use: Rock Quarrying, greenwaste recycling, aggregate recycling 

 

Proposed Use: Construction of a resource recovery and energy conversion facility designed to 

use anaerobic digestion and thermal conversion technologies to divert up to 70% of the incoming 

municipal solid waste (MSW) from West Hawai`i’s landfill, with the resultant production of 

electrical power, and advanced biofuels in response to public policy which encourages 

bioconversion of waste and the domestic production of renewable energy. 

 

Land Use Designations:  

State Land Use: Agriculture District 

General Plan: Agriculture Designation 

County Zoning: Agriculture-5 acres (A-5a) 

Special Management Area (SMA): Not within the SMA 

 

Major Approvals Required:  

County Special Use Permit 

Solid Waste Management Permit 

Clean Air Permit 

NPDES Permits 

Grading/Building Permits 
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 EXECUTIVE SUMMARY 

 

BioEnergy Hawai`i, LLC (BEH) intends to lease 14.99 acres of land on a portion of the property 

now known as the West Hawaii Concrete Quarry to construct and operate an integrated resource 

recovery facility to divert municipal solid waste (MSW) from the West Hawaii Sanitary Landfill 

(WHSL) and elsewhere.  The project will substantially increase the landfill diversion and 

recycling rate as well as reduce the environmental impacts associated with conventional landfill 

disposal operations.  It will be operated on approximately 200 tons of incoming MSW per day 

which is collected by local waste haulers, along with a variety of other waste materials.  The 

facility design will allow for expanded capacity of over 400 tons per day (TPD) of MSW should 

the need arise.  Of this volume approximately 70% will be suitable for energy conversion 

operations and the remaining 30% consisting of inert waste material will be disposed at the 

WHSL.  In addition to the environmental benefits, the facility will generate a number of energy 

products, including engineered fuel, baseload electric power, renewable natural gas (RNG), and 

other advanced biofuels. The operations may also provide value-added products to support the 

local landscape and agricultural industry, such as soil amendment and natural fertilizer.   The 

energy can be used for fleet fuel including the Pacific Waste Collection fleet, and can be sold to 

local users on the Big Island.  

 

The site entrance will be located 2.7 miles east of the intersection of Queen Kaahumanu 

Highway and Waikoloa Road.  The facility will be located approximately 1-mile south, of 

Waikoloa Road site entrance and accessed by a dedicated roadway and utility easement.  Its 

location is 3 miles overland to the nearest development in Waikoloa Village, 3 miles from the 

WHSL, and 4 miles from the Waikoloa Beach Hotels.    

 

Operations at the proposed facility will include: 

 

 Delivery of waste and other organic materials in commercial collection trucks 

 Mechanical and manual material sorting and separation, 

 Recovery of recyclable materials 

 Anaerobic digestion of the wet organic fraction of the waste,  

 Thermal conversion of the dry fraction,  

 Production and refining of renewable natural gas (RNG), which is primarily methane,  

 Production of steam for generating electrical power, 

 Composting the stabilized organic fraction leaving the anaerobic digester,  

 Hauling residual inert waste material to WHSL. 

 

The existing access road will be utilized from Waikoloa Road to the south approximately 4000 

feet ending at the quarry gate, a new dedicated internal access road (approximately 2500 feet) 

will be constructed within the quarry, ending on the subject property.  Approximately 5 acres of 
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the parcel will be used for material processing and energy production, the remaining 10 acres 

will be utilized for final processing of the treated organic materials to produce nutrient-rich soil 

amendment products (compost). 

 

Incoming waste will be initially delivered by private haulers to a tipping floor located inside a 

negative pressure warehouse to control fugitive dust and odors. Bulky wastes and inorganic 

materials will be separated from the organic fraction using a state-of-the-art materials recovery 

facility. Recyclable materials will be recovered and collected for offsite sales. Organic materials 

will be further separated into those which can be digested in an anaerobic digester, and those that 

can be used for thermal conversion using a gasifier or pyrolysis unit. Waste digested in the AD 

system will produce renewable natural gas.  Waste disposed in the thermal conversion unit will 

be used to produce electricity. Approximately 30% of incoming waste will be disposed in the 

landfill, almost all of which is expected to be inert. 

 

The site is located in the Agriculture District and will require modification to the existing Special 

Permit that was obtained for the existing quarry operations.  Other major permits include Solid 

Waste Management Permit, Clean Air Act Permit, and an NPDES Stormwater Permit for 

construction.   

 

The applicant anticipates the proposed action to have impacts associated with construction and 

operation, the principal among these will be a slight increase in traffic along Waikoloa Road.  All 

of the impacts identified with the proposed action are anticipated to be temporary and 

insignificant. Pending receipt of comments from agencies and interested parties, the applicant 

and approving agency anticipate a finding of no significant impact (FONSI) for the proposed 

action. 
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1. INTRODUCTION 

 

1.1  ENVIRONMENTAL ASESSMENT PROCESS DESCRIPTION 

 

Adopted in 1974 and patterned after the National Environmental Policy Act (NEPA) 

requirements, Hawai`i’s environmental impact statement law, The Hawaii Environmental 

Protection Act (HEPA) requires the preparation of Environmental Assessments and 

Environmental Impact Statements for many development projects. The law is codified as in the 

Hawaii Revised Statutes (HRS) Chapter 343, which requires that government give systematic 

consideration to the environmental, social and economic consequences of proposed development 

projects prior to allowing construction to begin. The law also assures the public the right to 

participate in planning projects that may affect their community. The Office of Environmental 

Quality Control implements this law in Hawai`i. 

 

An Environmental Assessment (EA) or Environmental Impact Statement (EIS) is an 

informational document prepared by the proposing agency or the private applicant and used to 

evaluate the possible environmental effects of a proposed action.  An EA must give a detailed 

description of the proposed action or project and evaluate direct, indirect and cumulative 

impacts.  The document must consider alternatives to the proposed project and describe any 

measures proposed to minimize potential impacts.   An EA assesses the proposed project through 

research, discussion and review. It must, at a minimum, identify environmental concerns, obtain 

various relevant data, conduct necessary studies, receive public input, evaluate alternatives, and 

propose measures for minimizing adverse impacts.  It is initially published as a Draft 

Environmental Assessment (DEA), and subjected to a 30-day review by the public and 

government agencies. After public comments are responded to, the draft is revised and submitted 

as the final EA (FEA). During the preparation of an EA, if significant environmental impacts are 

discovered or identified, the EA becomes and EIS Preparation Notice and the document is 

expanded into an EIS.   

  

For agency actions, the accepting authority is the Governor or Mayor, who must determine the 

acceptability of a FEA or FEIS.  For private applicant actions, the approving agency determines 

the acceptability of a FEA/FEIS. After environmental documents are accepted, the action may be 

implemented.  The publication in The Environmental Notice of an acceptance or non-acceptance 

determination by either the accepting authority or the approving agency initiates a 60-day legal 

challenge period.  
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1.2  EIS TRIGGERS AND CONTROLLING REGULATIONS 

 

The proposed project is subject to an environmental review under the terms of HRS Chapter 343,  

which is commonly referred to as The Hawai`i Environmental Policy Act (HEPA).  HEPA 

compliance is required if one or more of the triggers specified in HRS 343-5 is in place.  The 

OEQC guidance Manual lists these triggers as follows. 

 

1. Use of State or County lands or use of State or County funds, other than funds to be used for 

feasibility or planning studies for possible future programs or projects that the agency has not 

approved, adopted, or funded, or funds to be used for the acquisition of unimproved real 

property; provided that the agency shall consider environmental factors and available 

alternatives in its feasibility or planning studies; provided further that an EA for proposed uses 

under Section 205‐2(d)(11) or 205‐4.5(a)(13) shall only be required pursuant to Section 205‐

5(b). 

 

2. Use of any land classified as conservation district by the state land use commission under 

chapter 205.   

 

3. Use within a shoreline area as defined in Section 205A‐41.   

 

4. Use within any historic site as designated in the National Register or Hawaii Register, as 

provided for in the Historic Preservation Act of 1966, Public Law 89‐665, or Chapter 6E. 

 

5. Use within the Waikiki area of Oahu, the boundaries of which are delineated in the land use 

ordinance as amended, establishing the "Waikiki Special District".   

 

6. Any amendments to existing county general plans where the amendment would result in 

designations other than agriculture, conservation or preservation, except actions proposing any 

new county general plan or amendments to any existing county general plan initiated by a 

county. 

 

7. Any reclassification of any land classified as a conservation district by the state land use 

commission under Chapter 205. 

 

8. Any construction of new or the expansion or modification of existing helicopter facilities 

within the State that may affect: 

 

A. Any land classified as a conservation district by the state land use commission 

B. A shoreline area 
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C. Any historic site as designated in the National Register or Hawaii Register 

 

9. Propose any: 

A. Wastewater treatment unit, except an individual wastewater system or a wastewater        

treatment unit serving fewer than fifty single family dwellings or the equivalent 

B. Waste‐to‐energy facility 

C. Landfill 

D. Oil refinery 

E. Power‐generating facility 

 

Criteria No. 9 contains the primary trigger for HEPA.  The proposed action is primarily waste 

conversion but is considered a waste-to-energy facility under the law.  Municipal solid waste 

(MSW) will be diverted from the landfill to produce valuable products including electric power 

and renewable natural gas (RNG).  This assessment is intended to satisfy the HEPA requirement 

for construction and operation of a waste-to-energy facility. Waste will not be buried or 

otherwise disposed on the property; therefore, the proposed action is not considered a landfill. 

Organic waste including cooking oil may be converted into non-liquid fuels as part of the 

process.  The language of HRS 343 relating to oil refinery is not specific to refining petroleum 

oils, although that was likely to be its intended focus; however, as the law now stands, 

bioconversion of cooking oils or other fats could be considered an oil refinery.  This assessment 

is intended to satisfy the HEPA requirement for construction and operation of an oil refinery. 

Power-generating facility as defined in HRS 343 does not apply to the proposed BEH facility as 

the definition of “power-generating facility” is limited to:  

 

 (1)  A new, fossil-fueled, electricity-generating facility, where the electrical output rating of 

the new equipment exceeds 5.0 megawatts; or  

(2)  An expansion in generating capacity of an existing, fossil-fueled, electricity-generating 

facility, where the incremental electrical output rating of the new equipment exceeds 5.0 

megawatts. 

 

With the possible exception of the initial and any subsequent cold starts, fossil fuels will not be 

used to generate power; therefore, the proposed action is not considered a power generating 

facility under HEPA.  

 

The use of a Special Purpose Revenue Bond (SPRB) authorized by the State Legislature may be 

considered Use of Public Funds, HRS 343-5 (1) requires environmental assessment for the use of 

public lands and funds.  This assessment is intended to satisfy the HEPA requirement for the use 

of public funds. 

 

HEPA requires the applicant to prepare an Environmental Assessment if there are no anticipated 

environmental impacts that are considered significant to the environment or quality of life in 
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Hawaii.  An Environmental Impact Statement is prepared if the anticipated impacts are 

significant or cannot be accurately determined.  At this time the applicant and approving agency 

have not identified significant impacts associated with the proposed action.  Pending further 

analysis and consideration of input from agencies and interested parties, the Approving Agency 

anticipates a finding of no significant impact (FONSI).   

 

The subject property is also controlled by land use restrictions and ordinances at the State and 

County level.  The site of the proposed facility is within the State Land Use Agriculture District 

and the County agriculture zone.  Quarry activities, the current use, and all waste management 

activities proposed herein are not permissible uses in the State Agriculture District, but under 

State Law Ch. 205 of the Hawaii Revises Statutes, land uses that are “unusual and reasonable” 

are allowed under a Special Use Permit issued by the State Land Use Commission, or a Special 

Permit from the County Planning Commission for uses that are less than 15 acres.  Quarry 

operations have been permitted under a Special Use Permit since 1992.  Special Use Permit 

SP92-381is issued to WHC, Ltd. by the Land Use Commission for 219.99 acres of the same 

property.  This Special Use Permit was amended in February 2016 to allow for (1) an extension 

of quarry activities until at least 2043, (2) allow greenwaste composting activities within the 

219.99-acre parcel, and (3) allow recycling operations for concrete and asphalt within the 219.99 

acres.  The amendment to SP92-381 did not authorize the integrated resource recovery facility 

proposed herein, and authorization for unusual and reasonable uses remains a requirement for the 

proposed action.  The landowner and lessee have made a business decision to subdivide the 

parcel to separate 14.99 acres of the property proposed for use by integrated resource recovery 

facility.  The new parcel will be withdrawn from the 219.99 acres and the landowner will amend 

the State Special Use Permit to reflect withdrawal of the new parcel.  At that time the applicant 

intends to apply for a Special Permit from the County of Hawaii to authorize use of agricultural 

land for the proposed Integrated Resource Recovery Facility. 

 

 

1.3 APPLICANT AND APPROVING AGENCY 

 

BioEnergy Hawai`i, LLC (BEH) intends to develop a resource recovery and energy conversion 

facility that is subject to HEPA and will prepare the required environmental documents through 

its consultant North Shore Consultants, LLC (NSC).  Use of the term applicant will apply to 

BEH.  

  

BEH was formed in March of 2006. The purpose and mission of the company is to establish a 

waste conversion plant on the Island of Hawai`i to produce alternative energy from a sustainable 

renewable energy source (trash) thereby helping to reduce the Island’s dependence on fossil fuel 

as its primary energy source and provide an environmentally sound alternative to landfill 
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disposal.   Pacific Waste, Inc. with offices in Kailua-Kona is the managing partner of BEH.  Guy 

Kaniho is General Manager of BEH and represents the applicant in all matters. 

 

Whenever an applicant proposes an action, the authority for requiring statements and for 

accepting any required statements that have been prepared shall rest with the agency initially 

receiving and agreeing to process the request for an approval.   In the event that there is more 

than one agency that has jurisdiction over the action, and these agencies are unable to agree as to 

which agency has the responsibility for complying with section 343-5(c), HRS, the office, after 

consultation with the agencies involved, shall determine which agency is responsible. In making 

the determination, the office shall take into consideration, including, but not limited to, the 

following factors: 

 

1. The agency with the greatest responsibility for supervising or approving the action as a 

whole;  

2. The agency that can most adequately fulfill the requirements of chapter 343, HRS, and 

this chapter;  

3. The agency that has special expertise or access to information; and  

4. The extent of participation of each agency in the action. 

 

In practice the approving agency is generally the agency which has the major discretionary 

permits for approving the proposed action.  The only major discretionary permit involved with 

this action is the Special Permit required for non-agricultural uses of land within the Agriculture 

District.  That permit is through the County of Hawaii Council or Hawaii County Planning 

Commission and their representative the Hawaii County Planning Department (Planning 

Department), which will act as the approving agency.  The Planning Department has the primary 

responsibility for approving non-agricultural uses of smaller parcels of land in the agricultural 

zone, as well as the expertise and access to information with regard to the regulatory 

requirements of the proposed action. 

 

1.4  LOCATION 

The proposed resource recovery facility will be co-located with the West Hawaii Concrete 

aggregate quarry located at 68-1244 Waikoloa Road, Waikoloa, South Kohala District, Island of 

Hawaii. (Figure 1-1). The facility entrance will be located 2.7 miles east of the intersection 

between Queen Kaahumanu Highway and Waikoloa Road.  The facility will be located 

approximately 1-mile south, of Waikoloa Road site entrance and accessed by a dedicated road.  

Its location is 3 miles overland to the nearest development in Waikoloa Village, 3 miles from the 

WHSL, and 4 miles from the Waikoloa Beach Hotels.    

 The location is centered at latitude 19° 53.902'N and longitude 155° 49.883'W.   The current 

designation of the property is TMK # 6-8-001:066 por., (14.94 acres).    
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Figure 1-1 Site location in the northwest portion of Hawaii Island 
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Figure 1-2 Location Map showing the northwestern half of the Island of Hawaii, State of Hawaii 

 
Figure 1-3: The proposed Integrated Resource Recovery Facility will be located in the southwest  

corner of the West Hawaii Concrete quarry. The project site is 1mile south of Waikoloa Road. 
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Figure 1-4: Site location within the Waikoloa Quarry. 

 

1.5 SITE HISTORY AND DESCRIPTION 

 

The project site is within the existing Waikoloa Quarry approximately 1 mile south of the 

Waikoloa Road.  The Waikoloa Quarry has been operated since 1995 and has held a pivotal role 

in supplying aggregate and concrete to construction and other sites in Hawaii County since that 

time.  Portions of the Quarry have removed more than 40 feet of rock, and the top 5-feet of of 

rock has been removed from the project area.  The entire parcel covers 243.8 acres, with 219 

acres included in the Quarry license.  The remainder is buffer area and exclusions.  With the 

exception of the quarry and its support equipment and temporary buildings, the parcel has never 

been developed; however, the area is included in the Waikoloa Maneuver Area which was used 

by the Military for training purposes.   The U.S. Navy through a licensing agreement with 

Richard Smart of Parker Ranch acquired approximately 123,000 acres in Waikoloa in December 

1943. Portions were used as an artillery firing range on which live ammunition and other 

explosives were employed, with the remaining acreage utilized for troop maneuvers, and the 

largest encampment on the island of Hawaii. In September 1946, the property was returned to 

Parker Ranch.  Two munitions clearance efforts were conducted by the military; one in 1946 just 

prior to the departure of the Marines and the other in 1954 following an accidental detonation of 
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a dud fuse or shell killing two civilians and seriously injuring three others. The 1954 effort 

detected as many as 400 dud items including hand grenades, 60 and 81mm mortars, 75mm 

shells, 105 and 155mm shell fuses, 31mm anti-tank cannon shells, and 4.2-inch mortars.  The 

quarry and project site are within the Waikoloa Maneuver Area and they are classified as a 

Formerly Used Defense Site (FUDS).  The US Army Corps of Engineers conducts 

environmental response activities at FUDS on behalf of the Department of Defense.   The Corps 

is the lead agency for investigating, reporting, deciding and implementing remedial action within 

the Waikoloa Maneuver Area.  The 

Remedial Action Objective for all 

FUDS areas is to reduce the explosive 

hazard to human health and the 

environment due to the presence of 

munitions that may remain within the 

Munitions Response Site (i.e., 

projectiles, mortars, rockets, rifle 

grenades and hand grenades) such 

that future exposures to the explosive 

hazard can be determined as 

negligible. 

The project site is within Area L 

which is classified as a low risk area, 

but still within the FUDS, so there is 

some possibility of finding 

unexploded ordinance. 

 

 

 

Figure 1-5: Map of the Waikoloa FUDS area.   

The project site is within area L. 

 

Before building permits are approved the proponent, landowner or the US Army Corps of 

Engineers will ensure that the site cleared on unexploded ordinance and other materials 

remaining from Military training during the 1940s.   
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PART 2:  PURPOSE AND NEED FOR THE PROPOSED ACTION 

 

2.1  PROJECT OBJECTIVE 

 

The objective of the proposed action is to develop an integrated resource recovery and energy 

conversion facility that will: 

 

1. Divert MSW from Big Island landfills 

2. Recover valuable products from the waste steam, and  

3. Utilize recovered materials to generate multiple revenue streams from renewable energy 

and material sales. 

 

The facility will initially be utilized by commercial waste haulers to recover the organic and 

recyclable resources contained in their collections.  The applicant controls a significant portion 

of waste generated in West Hawaii, and will secure long-term supply contracts with private 

waste haulers which primarily collect waste from West Hawaii.  The gate fee will be kept as low 

as possible to encourage all waste haulers to take advantage of the facility.  This pricing will 

reduce the operating expenses for the island’s commercial haulers while insuring adequate 

feedstock for the facility and accompanying environmental benefits for the island through 

advance materials recovery and recycling. 

At full development the plant will diminish the volume of MSW deposited into the WHSL by up 

to 70% thereby increasing its useful life. This volume reduction means a proportionate reduction 

in escaping greenhouse gases such as methane, carbon dioxide, and other volatile organic 

compounds being produced by existing landfill activities and potentially released to the 

atmosphere.  

The positive impacts associated with the proposed action include: 

 

• Reducing the release of greenhouse gasses through a substantial increase in the landfill 

diversion rate. 

• Increase current recovery rate of recyclable materials, and begin to recover nutrient-rich 

organic materials for highest and best use. 

• Generate renewable power and alternative biofuels to reduce dependence on imported 

fossil fuel. 
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2.2  SUPPORTING POLICIES AND PROGRAMS  

2.2.1 COUNTY OF HAWAII LAND USE POLICIES 

The proposed resource recovery facility will be sited on land that is in the state Agriculture 

District and on land zoned A-5a (agriculture with the minimum building lots size of 5 acres) by 

the County. The permitted uses in the agricultural zone include all types of agriculture and most 

accessory to agriculture uses.  Waste management activities are referenced only briefly in Section 

25-5-72(c)(12): The following uses may be permitted in the A district, provided that a special permit is 

obtained for such use if the building site is located within the State land use agricultural district: (12) 

public dumps.  The land use ordinance was written before recycling and conservation activities gained 

importance.  While the proposed action is not a public dump, the recovery of waste materials is less 

obtrusive, polluting, visible and permanent form of waste management than is a public dump and is likely 

to be an approved use with a special permit. 

 

Likewise, the State agriculture district is reserved for agriculture and accessory to agriculture uses except 

those unusual and reasonable uses that may be authorized under a State Special Permit. 

 

Each district has a community development plan that documents the priorities and directions for 

that region of the Big Island.  The project area is within the district of South Kohala.  The South 

Kohala Community Development Plan (CDP) has the following objectives: 

 

 Be the forum for community input into managing growth and coordinating the delivery of 

government services to the community, 

 Create a long-range framework and direction to guide future decision making and 

Actions, 

 Translate the broad General Plan statements to specific actions, and 

 Direct physical development and public improvements within a specific area. 

 

Kohala CDP contains General Policy No. 5: Develop guidelines and programs that promote 

environmental stewardship and the concept of sustainability. Among the specific objectives are 

to encourage alternative energy, incorporate the concept of sustainability, and support programs 

that increase domestic food production.  The proposed action supports all of the elements of 

General Policy No. 5 in the South Kohala CDP. 

 

The Land Use Pattern Allocation Guide (LUPAG) contained within the General Plan is also an 

important declaration of permissible land uses around the county. LUPAG designations are 

usually consistent with the State Land Use Districts. However, the County can also use the 

LUPAG to indicate where they would like to see State Land Use reclassification changes in the 

future. For example, the Urban Expansion designation could show where the County thinks lands 

that are currently in the Agricultural District are appropriate for future reclassification to Urban.  
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The proposed project site is zoned agriculture but located within an area designated for urban 

expansion (Figure 2-1).  

 

The South Kohala Community Development Plan (November 2008) defines the proposed land 

use in Urban expansion areas as follows: 

Allows for a mix of high density, medium density, low density, industrial, industrial-commercial 

and/or open designations in areas where new settlements may be desirable, but where the 

specific settlement pattern and mix of uses have not yet been determined. 

 

 
Figure 2-1: Land-use Pattern Allocation Guide (LUPAG) map showing the area (in red) near 

the proposed project site.  It is located in an area designated for urban expansion in the LUPAG. 
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The County of Hawaii General Plan contains sections discussing solid waste management and 

land use guidelines that are relevant to the proposed action.  Section 10.5.1 relates to health and 

sanitation.  The General Plan discusses the objectives of the Integrated Solid Waste Management 

Plan (ISWMP, discussed her in section 2.2.2).  The Plan relates shortcomings in the diversion 

rate with has never reached the goals contained in the ISWMP. Also relevant to the proposed 

action is the statistic that only 35% of the operating cost of the County solid waste management 

system is covered by tip fees, with 65% of the cost coming from the County General Fund.  The 

General Plan calls for public-private cooperation to overcome the difficulties with solid waste 

management.  By diverting 70 percent of incoming waste the proposed Waste Recovery Facility 

will substantially increase the diversion rate with Hawaii County and do so without using any 

public funding. 

 

The County General Plan also discussed land uses within the agriculture District in Section 

14.2.1.  Forty-Six percent of the total land area in the County is in the State Agriculture District. 

It observes: “Included in that area are lands with very high capacity or potential for agriculture 

as well as those with very low potential for agricultural productivity.”    

 

 It also states:  One key factor in adjusting to the changing socio-economic conditions is the 

restructuring of our land use regulatory system to distinguish between important agricultural 

land and other agricultural land.  These distinctions should be made in the evaluative criteria for 

considering zone changes, permitted uses, minimum lots size requirements, and subdivision 

development standards.  

 

The proposed resource recovery facility is sited in a rock quarry that has little or no soil, little or 

no rainfall, and scarce sources of groundwater.  The potential for productive agriculture is quite 

low, and it is a very good candidate for use other than agriculture. 

 

Although waste recovery is not considered an accessory to agriculture, the proposed action will 

benefit agriculture by providing a convenient and low-cost method of disposing agricultural 

waste, which will subsequently be converted to energy.  They will also produce a substantial 

amount of nutrient rich compost soil amendment which can be utilized by the agricultural 

community to reduce the amount of fossil-fuel based fertilizers that are imported. 

2.2.2 COUNTY OF HAWAII WASTE MANAGEMENT POLICIES 

The County of Hawaii has documented its policies and preferences for solid waste management 

in The County of Hawaii Integrated Resources and Solid Waste Management Plan Update, 

December 2009 (IRSWMP).  The IRSWMP bears a subtitle of The Path to Zero Waste.  

Following the lead of the State ISWMP the waste management preferences are listed as: 

 

1. Source Reduction, 2. Reuse,   3. Recycling and Bioconversion,  

4. Landfilling, and  5. Incineration. 
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The Integrated Resource Recovery Facility proposed herein falls into category three. The 2009 

IRSWMP did not expand upon the 2002 edition that called for a waste reduction technology for 

East Hawaii.  Instead it specifically recommended against a Waste Reduction procurement for 

East Hawaii.  The IRSWMP emphasized two options for East Hawaii waste; build a new landfill 

in the adjacent quarry, or truck waste to the West Hawaii Sanitary Landfill (WHSL).    Its major 

recommendations were to:  

 

1. Implement programs designed to reduce the amount of waste entering the County’s landfills, 

2. Improve the County’s infrastructure to accommodate waste reduction activities such as 

greenwaste composting and recycling.  

3. Implement a Pay-as-you-throw system for residents, 

4. Develop detailed cost estimates for a new landfill and trucking waste to WHSL. 

 

The Plan states that “Other Big Island projects may develop which would provide the 

opportunities to process organic materials and convert them into soil products that could be 

used to support land development…”  It concludes that the County should continue to consider 

long-term options that may have synergy with other County needs and opportunities.  

 

Hawaii County adopted Resolution 356-07 which originally paced the County to a path toward 

zero waste in 2007. The resolution states that the County should “embrace and adopt the 

principals of zero-waste as a long term goal, and espouses a closed loop between production and 

consumption. 

 

The County commissioned a zero-waste implementation Plan in 2007.  As of this date all that 

could be found was a draft delivered in 2009.  The Draft Zero-Waste Implementation Plan urges 

greater recycling and composting an emphasis on source separation, on-island processing and 

recovery of waste, and changes in consumer behavior. 

 

2.2.3 COUNTY OF HAWAI`I ENERGY POLICIES 

The Hawai`i County General Plan is the controlling document for development throughout the 

county (Hawai`i County General Plan, 2005).  Energy concerns are referenced throughout the 

Plan but the overall policy for the county is described below: 

  

Hawai`i County’s Energy Goals and Policies 

Goals:  

1. Strive towards energy self-sufficiency.  

2. Establish the Big Island as a demonstration community for the development and use of natural 

energy resources.  
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Policies:  

1. Encourage the development of alternative energy resources.  

2. Encourage the development and use of agricultural products and by-products as sources of 

alternative fuel.  

3. Encourage the expansion of energy research industry.  

4. Strive to educate the public on new energy technologies and foster attitudes and activities 

conducive to energy conservation.  

5. Ensure a proper balance between the development of alternative energy resources and the 

preservation of environmental fitness and ecologically significant areas.  

6. Strive to assure a sufficient supply of energy to support present and future demands.  

7. Provide incentives that will encourage the use of new energy sources and promote energy 

conservation.  

8. Seek funding from both government and private sources for research and development of 

alternative energy resources.  

9. Coordinate energy research and development efforts of both the government and private 

sectors.  

10. Encourage the continuation of studies concerning the development of power that can be 

distributed at lower costs to consumers.  

11. Strive to diversify the energy supply and minimize the environmental impacts associated with 

energy usage.  

12. Continue to encourage the development of geothermal resources to meet the energy needs of 

the County of Hawai`i.  

13. Encourage the use of solar water heating through the continuation of State tax credit 

programs, through the Building Code, and in County construction.  

14. Encourage energy-saving design in the construction of buildings.  

15. Support net-metering and other incentives for independent power producers.  

 

The proposed action directly supports items 1, 2, 3, 5, 6, 10, and 11 of the County Energy Policy 

and does so without the use of public funds. 

 

2.2.4 STATE LAND USE POLICIES 

 

The State of Hawaii has several overarching policy documents.  Chie among these is the Hawaii 

State Planning Act HRS 226. 

 

HRS 226 “The Hawaii State Planning Act” was originally prepared in 1978. The purpose of this 

chapter was to prepare the Hawaii State Plan which serves as a guide for the future long-range 

development of the State; identify the goals, objectives, policies, and priorities for the State.  

HRS 226 identifies the goals, objectives, policies, and priorities for the State; provides a basis for 

determining priorities for allocating limited resources, such as public funds, services, human 
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resources, land, energy, water, and other resources; and to establishes a system for coordination 

of all major state, and county activities.  HRS 226 contains 25 specific objectives and policies to 

guide state legislation and priorities for planning, permitting and funding.  Table 2-1 provides an 

assessment as to the consistency of the proposed action with the objectives and policies 

contained in The Hawaii State Plan.  

 

Table 2-1: Assessment of the consistency with State planning priorities contained in HRS 226. 

Objective 

# Objective and policy for: consistent ? 

226-5 population NA* 

226-6 economy-in general Yes 

226-7 economy-agriculture Yes 

226-8 economy-visitor industry NA 

226-9 economy-federal expenditures NA 

226-10 economy-potential growth and innovative Activities Yes 

226-10.5 economy-information industry NA 

226-11 

physical environment-land-based, shoreline, and marine 

resources Yes 

226-12 

physical environment-scenic, natural beauty and historic 

resources NA 

226-13 physical environment-land, air and water quality Yes 

226-14 facility systems-in general NA 

226-15 facility systems-solid and liquid wastes Yes 

226-16 facility systems-water Yes 

226-17 facility systems-transportation NA 

226-18 facility systems-energy Yes 

226-18.5 facility systems-telecommunication NA 

226-19 socio-cultural advancement-housing NA 

226-20 socio-cultural advancement - health NA 

226-21 socio-cultural advancement - education NA 

226-22 socio-cultural advancement-social services NA 

226-23 socio-cultural advancement- leisure NA 

226-24 

socio-cultural advancement-individual rights and personal 

wellbeing NA 

226-25 socio-cultural advancement - culture NA 

226-26 socio-cultural advancement- public safety NA 

226-27 socio-cultural advancement-government NA 

   

*NA = not applicable to the proposed action 

 

The proposed action is consistent with specific objectives and policies in HRS 226 for the 

economy, the physical environment, and certain facility systems.  None of the objectives and 



DEA Integrated Resource Recovery Facility 

 

  17  

   

policies contained in the State Planning Act are inconsistent with the proposed action, but many 

are not applicable. 

 

HRS Chapter 205 is the Statue which defines the four different land use districts used by State 

law, and describes the permissible uses within each district.  HRS 205-2 and section 4.5 establish 

the permissible use of agricultural land.  The permissible uses are designed to protect valuable 

agriculture land from competing uses. Although the proposed action is not accessory to 

agriculture, it will benefit agriculture, and is within the range of uses that can be authorized by a 

special use permit. 

 

HRS Chapter 344: State Environmental Policy Act.  HRS 344 broadly defines the State’s 

environmental policy.  Its purpose is to “Conserve the natural resources, so that land, water, 

mineral, visual, air and other natural resources are protected by controlling pollution, by 

preserving or augmenting natural resources, and by safeguarding the State’s unique natural 

environmental characteristics in a manner which will foster and promote the general welfare, 

create and maintain conditions under which humanity and nature can exist in productive 

harmony, and fulfill the social, economic, and other requirements of the people of Hawaii” [HRS 

§344-3 (1)].  The proposed action provides a vast improvement in diversion rate, and reduces the 

release of greenhouse gasses over the existing methods of waste management now utilized in 

Hawaii County. 

 

HRS 205A-2, Coastal Zone Management Act (CZMA):  The entire State is within the Coastal 

Zone according to Ch. 205-A.  Of the 11 CZM initiatives the majority apply to coastal resources 

which are at its closest point 3.8 miles to the west at Anaehoomalu Bay.  The ground conditions 

at in the vicinity of the project site are not conducive to surface runoff.  Rainwater infiltrates 

rapidly and would intersect the groundwater within 10 feet of the mean sea level, where it would 

flow toward the west until it emerges along the western shore of Hawaii Island.  Table 2-2 lists 

the objectives and policies of the Coastal Zone Management Act and an assessment of the 

consistency of the proposed action with those objectives and policies.   

 

Table 2-2: Assessment of the consistency with objectives and policies of the CZMA 

Objective 

# Resource Objective and policy consistent 

205-A.2 (1) Recreation 
Provide coastal recreational opportunities accessible to the 

public. 
NA 

205-A.2 (2) Historic 

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. 

NA 

205-A.2 (3) 
Scenic and 

open spaces 

Protect, preserve, and, where desirable, restore or improve the 

quality of coastal scenic and open space resources. 
Yes 
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205-A.2 (4) 
Coastal 

ecosystems 

Protect valuable coastal ecosystems, including reefs, from 

disruption and minimize adverse impacts on all coastal 

ecosystems. 

NA 

205-A.2 (5) 
Economic 

use 

Provide public or private facilities and improvements 

important to the State's economy in suitable locations. 
Yes 

205-A.2 (6) 
Coastal 

hazards 

Reduce hazard to life and property from tsunami, storm 

waves, stream flooding, erosion, subsidence, and pollution. 
NA 

205-A.2 (7) 
Managing 

development 

Improve the development review process, communication, 

and public participation in the management of coastal 

resources and hazards. 

NA 

205-A.2 (8) 
Public 

participation 

Stimulate public awareness, education, and participation in 

coastal management. 
NA 

205-A.2 (9) 
Beach 

protection 
Protect beaches for public use and recreation. NA 

205-A.2 (10) 
Marine 

resources 

Promote the protection, use, and development of marine and 

coastal resources to assure their sustainability. 
NA 

*NA is not applicable to the proposed action 

 

Objective 205-A.2 (3) to preserve and protect scenic open vistas is supported by the proposed 

action.  The project site is not visible from any public right of way.   

 

Objective 205-A.2(5) is supported by the proposed action by providing private investment and 

facilities to provide what is usually an essential public service.  These facilities will be used to 

stimulate the economy of the County in a sustainable manner by providing employment and 

reducing the amount of local capital that leaves the island to purchase fossil fuels.  

 

None of the objectives and policies of the CZMA are inconsistent with the proposed action, but 

many are not applicable. 

 

  2.2.5 STATE ENERGY POLICIES 

Policy development is a key to achieving the goal of meeting 70% of Hawai`i’s energy needs 

with clean energy by 2030.  Statewide, 90% of our energy comes from imported petroleum.  By 

working to develop policies that support energy-efficiency efforts, renewable energy 

development, and transportation clean energy objectives, the Hawai`i Clean Energy Initiative is 

paving the way for Hawai`i to reach its clean energy goals. 

On June 25, 2009, the initiative reached an important milestone when Gov. Linda Lingle signed 

into law four key energy bills that enhance Hawai`i’s energy efficiency and renewable energy 

programs.  The energy agreement, part of the Hawai`i Clean Energy Initiative, puts Hawai`i on a 

path to supply 40 percent of electricity needs and 70 percent of overall energy needs (including 

transportation) using clean sources by 2030, a far-reaching change for a state now over 90 

percent dependent on imported fossil fuels.  
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The 2009 Hawai`i State Legislature enacted this goal into law by establishing a renewable 

portfolio standard of 40 percent and an energy efficiency standard of 30 percent by 2030 in Act 

155.  Hawai`i Revised Statutes, Chapter 226-18, "Objectives and policies for facility systems - 

energy," as amended:  "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;  

2. Increased energy self-sufficiency where the ratio of indigenous to imported energy use is 

increased;  

3. Greater energy security in the face of threats to Hawai`i’s energy supplies and systems; 

and  

4. Reduction, avoidance, or sequestration of greenhouse gas emissions from energy supply 

and use.  

 

On June 8, 2015 Governor David Ige signed House Bill 623 into law; requiring the State’s 

utilities generate 100% of the power needed for local consumption from renewable sources by 

the year 2045.   This statement of resolve is a clear message that renewable energy technologies 

including waste-to-energy will be part of Hawaii’s future.   

2.2.6 FEDERAL POLICY 

Waste conversion is a renewable energy technology because its fuel source, post-recycled MSW, 

is sustainable and non-depletable.  According to the U.S. EPA, waste conversion is a “clean, 

reliable, renewable source of energy.” In addition, the Energy Policy Act of 2005, the Federal 

Power Act, the Public Utility Regulatory Policies Act, the Biomass Research and Development 

Act of 2000, the Federal Energy Regulatory Commission’s regulations, recognize waste 

conversion power as renewable.  

 

2.3  FUEL AND POWER INFRASTRUCTURE NEEDS 

2.3.1 CURRENT SOURCES OF POWER GENERATION 

The US Energy Information Administration produces annual data on consumption of energy in 

each state.  Table 2-1 shows the sources of our statewide energy consumption as of the end of 

2013.   

Table 2-3 Energy Consumption in the State (Trillions of BTUs). 

Coal Nat. 

gas 

Petroleum Hydro Biomass Ethanol Geothem Solar Wind 

15.3 3.5 233 0.7 8.2 3.0 2.6 9.3 4.8 

5.45% 1.25% 83.1% 0.25% 2.9% 1.1% 0.93% 3.38% 1.7% 
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USEIA 2013: 

http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep_sum/html/sum_btu_totcb.html&sid=HI  

  

The data shows the extent of our dependence, with over 83% of our energy derived from 

imported fossil fuels.  This figure is significantly better in Hawaii County due to the 38% of 

alternative energy produced for utility-line power on the Big Island (DBEDT 2014). 

According to Johnson et al (2006), per capita demand is lower than the U.S. average across all 

sectors, and the cost of electricity in Hawaii is among the highest in the nation. 

The island of Hawaii currently has approximately 300 MW of electricity generation capacity and 

a peak demand of 189 MW (DBEDT 2014).  Geothermal dominates the production of energy 

from renewable sources, but there are sizeable inputs from solar thermal and run-of-the-river 

hydropower as well.  The Hawaii Electric Light Company (HELCO), in contrast to its situation 

20 years ago, now enjoys an excess of generating capacity. HELCOs generating assets run most 

efficiently at near full load.  This along with its current excess of capacity creates market 

conditions that are not conducive for independent power producers to sell electricity to the 

utility.  BEH began planning to utilize municipal solid waste for electricity production in 2008, 

but due to HELCO’s excess of generating capacity and extensive PPA process, they concluded 

that production of alternative fuels was a more appropriate solution.  Over 83 million gallons of 

gasoline and diesel were sold for highway use in Hawaii County during 2013 (DBEDT, 2013).   

Another 40 million gallons were sold for non-highway and miscellaneous use.  A small amount 

of biodiesel was sold, figures were not readily available, but the applicant believes that it is safe 

to assume that the market for alternative fuels is relatively large and untapped.  Drop in fuels 

such as RNG/CNG are expected to be readily marketable to public and private consumers 

including the utility. Fuel production also does not require as much up front capital cost and 

infrastructure as electricity.  Finally, private waste haulers have expressed an interest to switch 

the collection fleet to run on CNG, making it into a closed loop recycling system.  

 

2.4  ENVIRONMENTAL DIFFERENCES BETWEEN LAND FILLING AND 

WASTE CONVERSION OPERATIONS 

 

Disposing of solid waste in modern, managed landfills is the most commonly used waste 

management technique in the United States.  After being placed in a landfill, organic waste (such 

as paper, food scraps, and yard trimmings) is initially decomposed by aerobic bacteria. After the 

oxygen has been depleted, the remaining waste is available for consumption by anaerobic 

bacteria, which break down organic matter into substances such as cellulose, amino acids, and 

sugars. These substances are further broken down through fermentation into gases and short-

chain organic compounds that form the substrates for the growth of methanogenic bacteria. 

These methane (CH4) producing anaerobic bacteria convert the fermentation products into 

stabilized organic materials and biogas consisting of approximately 50 percent biogenic carbon 

dioxide (CO2) and 50 percent methane (CH4), by volume. Methane's lifetime in the atmosphere 

http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep_sum/html/sum_btu_totcb.html&sid=HI
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is much shorter than carbon dioxide (CO2), but CH4 is more efficient at trapping radiation than 

CO2. Pound for pound, the comparative impact of CH4 on climate change is more than 25 times 

greater than CO2 over a 100-year period (EPA, 2016).   Methane production typically begins 

within the first year after the waste is disposed of in a landfill and will continue for 10 to 60 

years or longer as the degradable waste decomposes over time.   

 

In 2014, landfill CH4 emissions were approximately 181.8 MMT CO2 Eq., representing 25.7 

percent of total U.S. anthropogenic methane, the largest single source of CH4 emissions in the 

United States, followed by enteric fermentation and natural gas drilling and production facilities. 

Emissions from MSW landfills accounted for approximately 95 percent of total landfill 

emissions, while industrial landfills accounted for the remainder. The incineration of waste in the 

United States in 2014 resulted in another 9.7 MMT CO2 Eq. emissions, over half of which (4.9 

MMT CO2 Eq.) is attributable to the combustion of plastics. 

 

According to the Energy Recovery Council (2008), converting MSW to energy has tremendous 

potential to reduce climate-changing greenhouse gases. According to a model developed by the 

EPA, each megawatt-hour (MWh) of electricity generated through conversion of MSW results in 

a net negative CO2 footprint of 3,636 lbs. of carbon dioxide equivalent (CO2-eq). If one 

considers life cycle carbon budgets, recycling and the conversion of organic waste recover 

almost pound-for-pound the same amount of greenhouse gasses as are disposed.  Conversion 

systems achieve this net reduction by offsetting fossil sources of electricity, eliminating the 

methane emissions that would have occurred if the waste were landfilled, and recovering metals 

that can be recycled (which is much more energy-efficient than using raw materials).  Anaerobic 

digestion converts approximately ½ of the biomass into methane which is captured for 

combustion or upgraded to biofuel, and the other half into CO2 which is released.  This is one of 

the reasons that anaerobic digestion has been utilized for years in countries around the world to 

treat and stabilize the organic waste fraction of MSW.  Advanced thermal conversion 

technologies such as gasification and pyrolysis have the ability to capture more than 90% of the 

carbon; however, pyrolysis and gasification technologies using MSW residue as the primary 

feedstock have not achieved widespread large scale commercial use in the US.  

 

The proposed action will virtually eliminate the release of methane from waste processed at the 

facility.  CO2 will still be released to the atmosphere, however, because methane has a CO2 

equivalence of 25, its removal by anaerobic digestion results in greenhouse gas emissions 96% 

less than would be expected from landfilling.    
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PART 3: DESCRIPTION OF THE PROPOSED ACTION  

 

BioEnergy Hawaii, LLC (“BEH”) is developing an integrated resource recovery and waste 

conversion facility on the Big Island of Hawaii. The facility will process Municipal Solid Waste 

(MSW) and other organic materials to produce a renewable feedstock for use in biogas 

production as well as a post-recycled engineered fuel, suitable for energy conversion operations. 

The integrated facility design will separate and process the MSW by its material composition, 

allowing for the production of advanced biofuels for use in the transportation and power 

generation industry, as well as baseload renewable electricity. The organic recycling operations 

will also generate value-added agricultural products, such as natural fertilizer and compost-based 

soil to support the local landscaping and agriculture industry. 

 

In addition to providing a variety of energy and agricultural products, the facility will recover 

otherwise wasted recyclable commodities and divert the majority of the island’s waste stream 

from its landfills. Recycling and waste diversion is a priority for all of the Islands in Hawaii, due 

to our limited land area and fresh water resources. 

 

Biogas production will be accomplished by incorporating anaerobic digestion operations into the 

integrated facility design. The process will utilize proven technology that has been developed to 

convert organic materials in a fully enclosed and continuous, biological process to produce an 

energy-rich biogas. The biogas can be used to generate renewable electricity and upgraded to 

natural gas-quality bio-methane known as “renewable natural gas” (RNG). RNG can also be 

compressed to produce bio-CNG and utilized as a low-carbon alternative transportation fuel. 

The facility will also produce a high calorific engineered fuel in order to maximize the energy 

value from the post-recycled MSW residue, such as, mixed paper, low-value plastics, textiles, 

and wood which cannot be utilized in the organic recycling operations. The high heating value of 

the engineered fuel can then be recovered through thermal energy conversion operations to 

generate renewable electricity.   

 

3.1  APPEARANCE OF THE PROPOSED FACILITY 

 

The proposed action includes construction and operation of a materials recovery facility (MRF) 

for waste processing and conversion and installation of an anaerobic digestion (AD) facility for 

treatment of organic waste and agricultural materials.  The physical MRF facility will consist of 

a central material handling building (approx. 50,000 SF) along with an administration building. 

The AD facilities will consist of high-solids plug flow-type digesters, biogas storage and 

associated gas cleanup equipment. The plug-flow anaerobic digesters are horizontally or 

vertically–oriented cylinders. Figure 3.1 shows an example of an anaerobic digester facility using 

a horizontal plug-flow type of digester with its accompanying biogas holding tank and materials 
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processing building. Figure 3.2 shows an example of an anaerobic digestion facility using a 

vertical plug-flow type of digester with its accompanying biogas holding tank and material 

processing building. The location of the facility will be on a portion of TMK # 6-8-001:066, 

which is nearly 1-mile south of Waikoloa Road within an existing quarry operated by West 

Hawaii Concrete.  The quarry is currently utilized to remove rock, recycle waste concrete and 

asphalt, and compost greenwaste.  These currently permitted activities are highly compatible and 

synergistic with the proposed action.  The facility cannot be seen from any public right of way 

because of topography surrounding the site.   

 

 
Figure 3-1 Example of a plug-flow anaerobic digester facility: (1) material receiving building;  

(2) horizontal plug-flow digester; (3) biogas storage tank; (4) biogas upgrade system 

 

 
Figure 3-2 Example of a high-solids anaerobic digester facility: (1) material receiving building; 

(2) vertical plug-flow digester; (3) biogas storage tank 
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3.2  OPERATIONAL DESCRIPTION 

The resource recovery and conversion technologies proposed by BEH to transform MSW into 

energy are accomplished in nine steps: 

1) Waste receiving; 

2) Waste sorting, and removing unsuitable materials; 

3) Separation and recovery of recyclable materials; 

4) Separation and recovery of heavy “wet" organic materials and light “dry” high heating value 

materials; 

5) Anaerobic digestion of wet organic materials into biogas; 

6) Cleaning the biogas 

7) On-site energy generation and heat-recovery  

8) Upgrading biogas to produce RNG and compressing of the gas to produce bio-CNG  

9) Thermal conversion of dry materials for energy generation 

Additional actions to be included with the proposed development and discussed in the 

operational assessment include full organic recycling operations that will incorporate production 

of composted soil amendment products, and farming bioenergy crops, shown schematically in 

Figure 3-3. 

 
Figure 3-3: Schematic overview of organic recovery and recycling operations. 

 

A process flow drawing depicting the conversion process for the different materials to be 

processed in the facility is shown in Figure 3-4.  This figure shows anticipated volumes at initial 

development for MSW.  The Facility is designed to allow increased quantities of waste materials 

as needed.  The facility may also receive greenwaste, energy crop biomass, sludge, fats, oil and 

grease, or other source separated organics such as food waste.  
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Figure 3-4: Process flow for various materials in the integrated resource recovery facility. 



DEA Integrated Resource Recovery Facility 

 

  26  

   

 

3.2.1 WASTE RECEIVING  

The conversion process commences when MSW arrives at the facility in waste collection 

vehicles (WCVs) such as front loaders, roll-off trucks and transfer trailers.  The facility will be 

open approximately three hundred and twelve (312) days per year.  It is anticipated that the 

facility will receive an average range of three to six (3 - 6) WCVs per hour between the hours of 

7 a.m. and 4 p.m. Monday through Saturday. The WCVs enter the material handling building 

through a fast operated bay door that automatically opens as the vehicle approaches and closes 

once it is inside. The WCV will then maneuver within the building as directed to a partitioned 

receiving area to unload its contents.  It will then pull forward to exit the building through a 

second fast operated bay door.  The MSW is discharged and sorted within an enclosed building, 

onto a steel-impregnated concrete sorting floor (tipping floor).  No waste will ever be stored 

outside of the building or in any uncontrolled area. Waste will not be visible to persons outside 

the building and fugitive litter such as paper or plastic waste if released from inside the building 

will be collected daily from the perimeter fence.  Waste screening for inappropriate materials 

will be done for each load entering the tipping floor.  Hazardous waste, bulky waste and pure 

recyclables will be directed to the appropriate facility. 

 

 
Figure 3-5: An example of material processing operations showing waste sorting equipment 

 

Resource recovery begins with pre-processing of the waste materials.  Pre-processing includes: 

 Removing bulky, hazardous, and inert material from the incoming MSW. 

 Sorting and separating recyclables (metals, glass and high-value plastics). 

 Recovery and separation of the dry high BTU materials (for thermal conversion). 

 Recovery and separation of the wet organic fraction (for anaerobic digestion). 

 Collection of residuals for landfill disposal (primarily unusable inert materials). 
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3.2.2 REMOVAL OF UNSUITABLE MATERIALS AND INITIAL SEPARATION 

PROCESS 

After the MSW is deposited on the tipping floor visual inspection and first level pre-sorting is 

performed manually to remove large and noticeable prohibitive materials (i.e. appliances, 

structural steel, automobile parts, tires, large metal and steel items, concrete, large rocks, etc.).  

All extracted items will be placed in roll-off containers for commodity sale, reuse, or disposal 

depending on the inherent value or lack thereof.  A Hazardous Waste Exclusion Program will 

also be implemented to divert restricted material from the incoming waste stream.  

 

The waste that remains after the initial pre-sorting is loaded onto a conveyor that feeds the main 

processing line, which is also located inside the material handling building and has its own air 

filtration system to reduce dust generated form processing equipment.  The first step is to open 

all trash bags and reduce the size of large items (such as construction and demolition material).  

This is performed by a bag opener or primary shredder which will cut the waste material to a 

uniform size of no more than 10” minus. The waste material will then be transferred via 

conveyor to a screening process to remove most of the fines, glass, and organics.  Screening is 

accomplished by trommel or disk screen operations to remove the inert and organic material that 

is less than 3” minus. The separated inert material is transferred to a trailer for landfill disposal. 

The organic material will be delivered to a temporary holding area (biogas system reception 

area) to be fed into the anaerobic digestion operations. 

3.2.3 SEPARATION OF RECYCLABLE MATERIALS 

The recovery of recyclable commodities will be accomplished through a combination of 

automated and manual sort operations.  Metals will be separated from the light and heavy 

fractions using magnetic and induced current separators.  All ferrous metal (“FE”) such as tin 

cans and lids and thin sheet metal, will be automatically separated using an over-band magnet 

separator.  The aluminum and light non-ferrous (“NF”) material (i.e. aluminum cans, pie tins, 

brass and copper) will be recovered by manual sort and an eddy current system.  The plastics will 

be separated by type through both manual recovery as well as automated optical sort equipment, 

this flexible design allows for increased recovery based on commodity values. 

3.2.4 SEPARATION OF LIGHT AND HEAVY MATERIALS  

After the screening process the remaining waste material will be directed to air separation 

equipment. This process will separate the dry “light” high caloric material (i.e. paper, fiber, 

textiles and wood), from the wet or heavy fraction.  The light fraction will a suitable engineered 

fuel and directed to thermal conversion operations to generate electrical power.  The wet “heavy” 

fraction includes organic materials such as food waste, plant materials, manure and waste that is 

easily digestible by bacterial metabolism and low caloric material such as dirt, rocks and small 

pieces of glass which will ultimately be transferred to the same transfer trailers as the inert 

material screened in the first step.  
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3.2.5 ANAEROBIC DIGESTION 

The separated organic fraction of the MSW is delivered to the biogas system reception area via 

belt conveyor or front end loader from the Material Recovery Facility. The organic fraction 

which is free of metals and large debris greater than 2 inches in size is temporarily held in 

storage bunkers.  Small contaminants such as plastics, stones and glass fragments can remain in 

the material as they will pass through a plug-flow type digester and can be easily removed during 

the processing of the final product. The pre-treated material remains in flat bunkers from which 

the anaerobic digesters are fed continuously for round-the-clock operation. Feeding of the 

digesters is accomplished by the use of a conveyor chain system and a plug screw conveyor 

which introduces the material into the digester automatically. The infeed operations can utilize a 

loader or crane feeding system as shown in Figure 3-6 below. 

 

  
Figure 3-6: Photo on left shows loader infeed; photo on right shows automatic crane delivery. 

 

Anaerobic digestion is the degradation of organic matter by microorganisms under anaerobic 

conditions (absence of oxygen).  The principle used for the design of anaerobic digesters is based 

on ensuring an adequate residence time of suspended solids (solids retention time) inside the 

reactor that will ensure a consistent yield of removal of the volatile solids (and corresponding 

COD). 

 

The proposed high-solids anaerobic digester design will utilize an approximate 20 to 30-day 

hydraulic retention time to ensure adequate treatment of the organic material. Moisture in the 

form of excess process water or other on-site sources is added to the material fed to the digester 

as needed in order to maintain optimal dry matter content in the digester. A portion of the treated 

discharge from the digester is recirculated to the feeding line in order to inoculate the newly-

introduced feed with a pre-conditioned biological population for optimal digestion. A schematic 

depiction of a horizontal and vertical high-solids plug-flow type anaerobic digester is shown is 

Figure 3.7. 
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Figure 3-7 Schematic representations of a horizontal (left) and a vertical (right) plug-flow 

anaerobic digester 

 

In the horizontal design, movement of the material from the feed inlet to the digested product 

outlet of the digester is carried out by a central turning paddle mechanism. The paddle 

mechanism is designed to prevent settling out of any heavy material while providing optimal 

mixing and opportunity for biogas escape to the gas collection system.  In the vertical design, 

material is circulated through the digester utilizing a pump and gravity design, which does not 

require any internal paddle mechanism. In both designs, the digestion process is carried out at 

thermophilic digestion conditions; temperature range between 99 to 131°F (approx. 37 to 55°C).  

Heat input for the digestion process is supplied by the onsite CHP heat exchanger.  The major 

part of the organic material is degraded and converted into biogas with a methane content of 

approximately 60 %, CO2 near 40% and hydrogen sulfide and other minor components making 

up the remainder.  Gas produced is collected in a separate storage tank for use as raw biogas, or 

further refinement. 

3.2.6 SOLID-LIQUID SEPARATION 

 After the 20 to 30-day residence in the anaerobic digester the material within the digester is 

converted into a mixture of liquid and solid digestate which is devoid of refractory organic 

materials and enteric bacteria.  If required, the solid and liquid digestate can be separated with a 

decanter centrifuge located within the reception building.  Depending on the infeed material, the 

anaerobic digester unit selected may require more moisture than is derived from waste, and 

therefore could be a net consumer of water and effluent liquids.  Separated solids will be 

conveyed to a storage area or transfer trailer for additional composting or land application. 

Digestate solids can be used to amend the poor soils in order to allow cultivation of areas that are 

now fallow to produce biomass for digestion. 
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3.2.7 BIOGAS CLEANING  

Removal of hydrogen sulfide (H2S) from raw biogas is required to eliminate its corrosive effects 

on machinery and to avoid the production of sulfur dioxide (SO2) during combustion.  Biogas 

purification and upgrading can be achieved a number of ways, including scrubber towers that 

utilize a bio-catalytic process or incorporating a compression phase combined with membrane 

filtration. Either process can be implemented to produce bio-methane, also known as Renewable 

Natural Gas (RNG), which can also be compressed to be used as a transportation fuel (bio-CNG 

or compressed biogas).  Some clean-up technologies produce waste products that require 

management and disposal.  Solid and liquid wastes produced from gas cleanup will be disposed 

or recycled using licensed contractors in association with permitted disposal facilities.  

Market forces will determine the percentage of gas that is upgraded to RNG and bio-CNG.  Raw 

biogas from the AD units contains between 400 to 600 BTU per standard cubic foot (scf). After 

sulfide removal this gas can be used in new biogas generating systems designed by Caterpillar, 

Jenbacher and others. The term renewable natural gas (RNG) is reserved for biogas that has been 

stripped of CO2, complex volatile organic compounds, silica, and the remaining hydrogen 

sulfide.  RNG is normally between 930 to 1000 BTU/scf.  The higher energy content makes it a 

suitable substitute for propane or other pipeline gas.  RNG can be stored at room temperature and 

distributed by blowers for movement around the local area, or distributed to a utility system if 

gas pipelines are available.  Compressed Natural Gas (CNG) is required for transportation fuel so 

that the required energy content can be stored in a portable container.  Transportation fuels will 

be made available for retail sales to the waste collection fleets and other interested fleet 

managers.  CNG (or bio-CNG) is still a compressed gas and not a liquid fuel.  Liquefied natural 

gas (LNG) must be stored at very low temperatures and is not required for distribution within 

Hawaii.      
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Figure 3-8: Diagrammatic description of gas clean-up process with multiple products.   

3.2.8 POWER GENERATION AND ENERGY PRODUCTION 

A portion of the cleaned biogas can be supplied via biogas blower stations to one or more 

combined heat and power (CHP) units, which are modified diesel engines capable of performing 

on raw biogas.  The CHP unit can be installed pre-mounted in a special container, including all 

necessary peripheral equipment, including heat storage tanks and heat distributors.  

 

Start 
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Figure 3-9: Example: CHP unit in Container with heat Recovery and Cooling System  

 

The exhaust gasses will be cleaned by air pollution control equipment before being released.  

Regulated pollutants such as nitrous oxide (NOX), carbon monoxide (CO) and minor component 

such as volatile organic compounds (VOC) generated by these engines are anticipated to be well 

below the limits established under the Clean Air Act.    It is likely that these units will require a 

permit to operate under the Clean Air Act. 

3.2.9 EMERGENCY FLARE 

A biogas flare will be installed as an emergency consumer of biogas to avoid methane emissions 

to the environment in case of a breakdown of the CHP unit or other downstream production. The 

capacity of the biogas flare should be a minimum 120 % of the expected biogas production. The 

flare height is approximately 50 ft. above ground level.  During normal operations it will have 

only a pilot light burning.  In the event of a shutdown within the plant the flare will activate to 

prevent the release of methane.  No actual flame would be visible. 

 

 

 

 

Figure 3-10: An example of the emergency flare configuration 
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3.2.10. THERMAL CONVERSION  

The facility will also produce a smaller amount of high calorific engineered fuel in order to 

maximize the energy value from the post-recycled MSW residue, such as, mixed paper, low-

value plastics, textiles, and wood which cannot be utilized in the anaerobic digestion operations. 

The high heating value of the post-recycled engineered fuel (PREF) can then be recovered 

through thermal energy conversion operations to generate baseload renewable electricity.  

The integrated project design provides for the opportunity to incorporate modular thermal 

conversion units on-site to generate auxiliary electrical power. The proposed thermal conversion 

(TC) system is a distributed-scale conversion technology capable of processing a broad range of 

feedstocks. The modular design allows for expandability while maintaining a small efficient 

footprint. High-temperature TC operations are conducted within enclosed chambers with limited 

or no oxygen in order to convert solid materials into a combustible gas. The high-BTU gas can 

be utilized in standard steam boilers or gas generator configurations. 

 

Alternatively, thermal conversion may be designed to produce pyrolysis oils, which could also 

displace diesel fuel in the generators and other machinery and equipment used to power the 

facility.  Distribution of electrical power to other tenants on or near the site are planned.  

Electrical power sales and distribution to the Hawaii Island utility is possible by tying into power 

lines in a nearby transmission corridor, but new electrical infrastructure to connect to the 

transmission lines would be required.  

 

The applicant may also have the option to sell this PREF to an off-site energy producer to 

support other alternative energy initiatives.  By manufacturing a locally sourced fuel product 

from waste material, the project may be able to displace imported fuel oil required for power 

generation for dedicated loads or to support local micro-grid development.  

 

3.2.11 COMPOSTING 

 

Anaerobic digestion of organic wastes uses bacteria, fungi and other microorganisms to produce 

methane in conditions where there is no oxygen.  This process kills enteric bacteria and other 

disease vectors, and reduces the volume of waste by around 25%.  After 20 to 30 days of 

digestion without oxygen the digestate is moved to a composting facility where a completely 

different set of bacteria, fungi and other microorganisms further break down organic materials 

into bioavailable plant nutrients. As the organic materials exist the digester the moisture content 

is adjusted, greenwaste chips or similar bulking agents are mixed into the compost materials and 

they are place in windrows using specialized composting equipment.  Each windrow is over 100 

feet long 8-9 feet high and around 16-feet wide at the base.  Windrows are kept aerated by 

turning them at least 5 times over the course of the next 21 days.  During that period internal 

windrow temperatures will be maintained in excess of 55-degrees Celsius for more than 15 days.  
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Once again this composting process is effective in killing enteric bacteria, such as e-coli and 

other disease vectors.  At the end of this process the finished compost will be tested by batch to 

ensure pathogen removal and sold as soil amendment for landscape and agricultural use. 

 

3.2.12 ALTERNATIVE USES OF DIGESTATE 

 

Stabilized organic materials such as digestate from this facility have value as post recycled 

engineered fuel (PREF).  Composting may be deferred if a market is identified for PREF.  Also 

the digestate and greenwaste materials may have value as feed for livestock after further 

processing. BEH has identified the highest and best use of organic waste as feedstock for 

production of renewable natural gas (RNG), and to this end will direct as much of the incoming 

materials as possible toward that goal. Secondary markets such as soil amendment may be used 

to maximize waste diversion and reuse of value added products as necessary to support 

production of RNG. 

3.2.13 SUMMARY OF INPUTS AND OUTPUTS FROM THE RESOURCE 

RECOVERY FACILITY 

 

The initial design volume for the proposed action is approximately 100,000 tons per year (TPY), 

or 320 tons per day (TPD) of incoming mixed materials.  This feedstock material will include; 

municipal solid waste (MSW), construction and demolition waste (C&D), source separated 

organics (SSO), green waste, biomass and other organic material.  The majority of the feedstock, 

87,000 TPY (280 TPD) is composed of MSW and C&D waste.  The estimated material 

composition of this feedstock consists of 10% recyclables (9,200 TPY), 39% organic fraction 

(34,500 TPY), 22% light fraction (19,800 TPY), and 29% inert landfill residue (23,500 TPY).  

The remainder of the incoming feedstock, 13,000 TPY is composed of mixed organic materials. 

The recovered recyclable commodities (30 TPD) of glass, metal and plastic will be delivered to 

local recycling brokers and buyers.  The organic waste fraction (110 TPD) will be combined with 

the mixed organic materials (40 TPD) and processed through anaerobic digestion and compost 

operations to produce energy-rich biogas and nutrient-rich soil amendment material.  At this 

design load the biogas will generate approximately 11 MMBTU per hour, which is equivalent to 

2,000 diesel gallon equivalents per day.  The post-digester stabilized organic material (digestate) 

can be mixed with shredded green waste to produce high-quality compost (105 TPD).  The light 

waste fraction (63 TPD) consisting of high-heating value materials can be used for on-site power 

generation through thermal conversion operations or sold for off-site energy production.  On-site 

energy conversion would generate approximately 2,000 kWh/day of renewable electric power 

and produce an estimated 20% ash and char residue to be landfilled (12 TPD).  In addition to the 

29% landfill residue (75 TPD) that is separated during the waste pre-processing operations; the 

organic/compost operations will produce another 11 TPD on inert landfill material.   Additional 
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minor waste streams will be produced in air, wastewater and filtration residue.  These will also 

be disposed at WHSL.   

3.2.14 AGRICULTURAL PRODUCTION 

BEH intends to use end products of anaerobic digestion (AD) to support the local farming efforts 

on the dry side of the Island. Land-applied solid digestate will increase local recycling of carbon, 

energy, and nutrients.  

 

Solid digestate has been marketed for years as both a compost-based agricultural product and a 

commercial home-and-garden soil amendment product. The proposed operations may add 

shredded green waste material from collections to the digestate if soil improvement requires soil 

structural changes for improved growing conditions.    In environments similar to the dry side of 

Waimea, there is considerable value in both the water and inorganic nutrients.  Nutrients within 

the digestate are largely sufficient to offset the use of fossil fuel based chemical fertilizers, as 

well as associated environmental impacts caused by such fertilizers. 

 

The proposed action includes use of both digestate fractions to increase agricultural production 

in the vicinity of the project site.  Soils over a very large area in the project vicinity are classified 

as very poor (Class E) by the University of Hawaii Land Study Bureau (See Section 5.1.2).  This 

classification is based on the soil productivity, availability of water, and suitability for tilling and 

cultivation.  None of these criteria are favorable.  Much of the land surrounding the proposed 

project site is not suitable for agriculture, and only poorly suited for extensive grazing 

operations.  The use of digestate for soil improvements could open normally unsuitable areas for 

crops including cattle feed, biomass, sugarcane and other processed food production where 

similar productivity problems exist.  

 

3.3  FINANCIAL DESCRIPTION AND DEVELOPMENT SCHEDULE 

In 2009, the Hawai`i legislature approved legislation authorizing the issuance of up to one-

hundred million dollars in special purpose revenue bonds (“SPRB”) to assist BEH in the 

development of a waste conversion facility in Hawai`i.  BEH intends to utilize the SPRB to 

finance eighty percent (80%) of the capital costs to develop the property, construct the facility, 

purchase and install the necessary equipment for the cogeneration plant.  The remaining twenty 

percent (20%) of the project cost will be funded with equity contribution by the developer.  

BEH intends to submit its LOI to the Department of Budget and Finance in the second quarter of 

2016. The application and review procedures including preparation of due diligence documents 

may take up to one year to complete. The SPRB therefore will be put to sale in the first or second 

quarter of 2017.  The sale of the bonds may be made to the public through an investment banker, 

or directly to a financial institution. As mentioned above, the remaining equity required funding 

the balance of the cost and expenses will be paid through additional capital contributions made 

by the project developer.  
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3.4  REQUIRED PERMITS AND APPROVALS 

  A preliminary list of the major permits and approvals required for completion of the project 

include:  

 

Land Lease: BEH has executed a Lease Option Agreement with WQJ2008 Investment, LLC 

and the Ukumehame Quarry Company LP tenants in common to lease a 14.99-acre portion 

within the 244-acre parcel.  The landowners will subdivide the BEH lease area into a second 

parcel.     

 

Subdivision:  An application to subdivide a 14.99-acre portion of parcel 6-8-001:066 will be 

prepared and submitted to the County.  The subdivision will produce a new parcel that remains 

under the same ownership, but will be leased to the proponent and used for the proposed action. 

 

Special Permit from County of Hawaii: The County of Hawaii’s zoning code allows waste 

treatment facilities only on industrial zoned (MG) parcels.  The development of a resource 

recovery facility on agricultural lands requires a Special Permit from the Hawaii County Zoning 

Commission.  Language of the ordinance is contained in the Zoning Commission Rule 6. 

 Zoning Commission Rule Paragraph 6-2 states:   

 

Any person who desires to use its land within a State Land Use agricultural or rural district other 

than for an agricultural or rural use may petition the Commission for permission to use its land in 

the manner desired. 

The Commission may grant the Special Permit if the proposed use: 

 

(a) Is an unusual and reasonable use of land situated within the Agricultural or Rural 

District, whichever the case may be; and  

(b) Would promote the effectiveness and objectives of Chapter 205, Hawaii Revised 

Statutes, as amended. 

The Planning Commission shall also consider the criteria listed under section 6.b(3) (5) (A-G), 

which are: 

A. Such use shall not be contrary to the objectives sought to be accomplished by the Land 

Use Law and Regulations; 

B. The desired use shall not adversely affect surrounding properties; 

C. Such use shall not unreasonably burden public agencies to provide roads and streets, 

sewers, water, drainage, school improvements and police and fire protection; 

D. Unusual conditions, trends, and needs have arisen since the district boundaries and 

regulations were established; 

E. The land upon which the proposed uses sought is unsuited for the uses permitted within 

the district; 
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F. The proposed use will not substantially alter or change the essential character of the land 

and present use; and 

G. The request will not be contrary to the General Plan and official Community 

Development Plan and other documents such as Design Plans. 

 

The proposed action is consistent with the objectives and criteria for Special Use Permits.  It will 

be built and operated on the same parcel now having a Special Use Permit (Permit No. 833 

(SP92-381 as amended) granted to West Hawaii Concrete for quarry and other activities. The 

State Land Use Commission has recommended that the 14.99-acre subject parcel be withdrawn 

by amendment to Special Use Permit SP92-381 at such time that the subdivision is completed.  

Because of the size of the proposed new parcel, jurisdiction would remain with the County 

Planning Commission.  The Special Permit could be granted upon withdrawal of the portion of 

land from the State Special Use Permit SP 92-381. 

 

Solid Waste Management Permit:  All solid waste management facilities in the State are 

required to obtain a solid waste management permit from the Hawai`i Department of Health.  

Initial discussions with the appropriate personnel in DOH have begun to support the HEPA 

process.  

 

RCRA Small Quantity Generator Permit:  The EPA requires businesses and individuals who 

regularly generate less than 1,000kg per month of hazardous wastes or less than 10 KG of 

extremely hazardous waste to register as a small quantity generator. Although the facility will 

not accept any hazardous materials for thermal conversion, it is likely that some household 

hazardous wastes will get through the inspections and be left with the operator. A RCRA small 

quantity generators permit will be obtained in the event that hazardous materials are left at the 

facility. 

Clean Air Permit:  The facility will require a permit to operate under the Clean Air Act.  The 

type of Air permit whether covered or non-covered is yet to be determined; however, the process 

for obtaining an air permit has begun and is likely to continue until after publication of the DEA.  

Initial discussions with the Hawai`i Department of Health Clean Air Branch have begun as part 

of the HEPA process. 

 

NPDES Permit:  Grading of the facility will ultimately cover more than one acre of land. A 

National Pollution Discharge Elimination System (NPDES) Form C construction stormwater 

permit will be required along with a notice of Intent for general coverage under the NPDES 

program.  This permit will be obtained from the Hawai`i Department of Health prior to the start 

of construction. Initial discussions with the Clean Water Branch of DOH have begun to support 

the HEPA process. 

 

Grading/Building Permits:  Building, electrical, plumbing and grading permits will be obtained 

from the County of Hawai`i at such time as the final designs are completed. 
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PART 4:  ALTERNATIVES TO THE PROPOSED ACTION 

  

4.1  ALTERNATE TECHNOLOGIES 

 

In 2014, the United States generated about 4,093 billion kilowatt-hours of electricity US Energy 

Information Administration, 2015).  About 67% of the electricity generated was from fossil fuels 

(coal, natural gas, and petroleum). 

 

Major energy sources and percent share of total U.S. electricity generation in 2014: 

 Coal = 39% 

 Natural gas = 27% 

 Nuclear = 19% 

 Hydropower = 6% 

 Other renewables = 7%  

o Biomass = 1.7% 

o Geothermal = 0.4% 

o Solar = 0.4% 

o Wind = 4.4% 

 Petroleum = 1% 

 Other gases < 1% 

 

By contrast over 70% of electric generation in Hawaii is from petroleum. 13.6% was from coal; 

5% from wind, and around 3% each from biomass, solar and geothermal (Hawaii State Databook 

2013). 

 

Energy used for transportation tells quite a different story.  Americans burn 13 million barrels of 

petroleum fuels per day.  98% of transportation is fueled by petroleum, with the vast majority of 

the remaining 2% taken up by ethanol.  Only around 3200 of the 1.2 million vehicles registered 

in Hawaii are electric.  Other alternative fuels now in development include methanol, fossil 

propane, hydrogen and methane.   

 

When used for transportation methane is called Compressed natural gas (CNG) or when is from 

a renewable source it is renewable natural gas (RNG).  CNG/RNG vehicles emit 85-90 percent 

less carbon monoxide, 10-20 percent less carbon dioxide, and 90 percent fewer reactive non-

methane hydrocarbons than gasoline-powered vehicles. Reactive hydrocarbon emissions produce 

ozone, one of the components of smog that causes respiratory problems. These favorable 

emission characteristics result because natural gas is 25 percent hydrogen by weight; the only 

combustion product of hydrogen is water vapor. Natural gas is usually placed in pressurized 

tanks when used as a transportation fuel. Even compressed to 2,400-3,600 pounds per square 
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inch (psi), it still has only about one-third as much energy per gallon as gasoline, requiring extra 

tanks to be installed (US Department of Energy 2014). 

 

Biomass power in Hawai`i has historically centered on waste materials that would represent a 

cost or environmental problem if not used for energy.  The economics of most biomass 

technologies rely on a tipping fee.  Examples include H-Power and AES Power in Honolulu that 

burn MSW and tires respectively. The Hawaiian Commercial and Sugar (HC&S) Mill on Maui is 

the last remaining sugar mill in the State which uses bagasse that would otherwise be a 

significant disposal problem.  The historical relationship between biomass power and waste 

products is long and closely tied; but historically for production of electric power, not 

transportation fuels.  Hawaii’s utilities, except for Kauai, are publicly traded monopolies.  The 

primary responsibility of their directors, by law, is to benefit the shareholders.  For the Utilities, 

purchasing power from independent power producers does not serve that objective. While fuels 

are also regulated by the PUC it will be difficult for the dominant suppliers to build the barriers 

to entry that are equivalent to the electric utilities.   

 

Many entities, including Hawaii Gas and the HEI utilities have embraced the concept of fossil 

natural gas as a bridge fuel as a primary supplement to liquid petroleum fuels until such time as 

hydrogen or other clean renewable fuels become practical. RNG is a clean-burning carbon 

neutral fuel.  RNG can be used in the same way as traditional natural gas, to heat water, cook 

food and warm our homes and businesses.  It’s part of our clean energy future. Securing 

economic growth and protecting the environment, long viewed as competing ends, are 

increasingly seen as interdependent. As a result, efforts to pursue these ends through both 

government policy and private investment have, in part, focused on the role that renewable 

natural gas can play in achieving the critical objectives of a clean energy economy: reducing 

greenhouse gas (GHG) emissions, creating sustainable jobs and increasing the diversity of the 

domestic energy supply portfolio, thereby enhancing America’s energy security. At its full 

potential, RNG could well be the most reliable and the most cost‐effective renewable energy 

source.  It’s clean and efficient. When burned for energy, renewable natural gas has the same 

low‐carbon properties as natural gas, but with an added unique benefit. When captured for 

conversion into renewable gas, methane that would otherwise have entered directly into the 

atmosphere is combusted, resulting in the release of water vapor and a smaller amount of CO₂, 

which is a much less harmful GHG.  The heat trapping (or greenhouse) effect resulting from 

burned methane is up to 20 times less potent than that resulting from directly released methane. 

Capturing these gases for renewable natural gas production is a positive step toward climate 

change mitigation.  Renewable natural gas can be used directly at the site of production; in 

residential, commercial and industrial applications; for electricity generation or for transportation 

in the form of compressed natural gas; or even for liquefied natural gas. 
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Benefits of Renewable Natural Gas include: 

 

 Reduction in Direct Greenhouse Gas Emissions. Renewable gas reduces GHG emissions 

by making use of a renewable fuel. This scenario represents recycling the carbon already 

circulating in the environment. As a transportation fuel, renewable gas produces more 

than 25 percent less GHG emissions than gasoline. The biogas potential from all feasible 

sources would be equivalent to 10 billion gallons of gasoline per year, reducing GHG 

production by the equivalent of 580 million tons of CO₂. 

 Improved Waste Management. Collecting and processing animal waste from agricultural 

activities prevents run‐off into local waterways and reduces groundwater contamination. 

 It represents a new revenue source for American farmers. Renewable gas creates an 

opportunity for dairy, hog and poultry farmers to convert waste into a valuable 

supplementary revenue source. 

 Increased domestic energy production. Renewable gas provides improved energy and 

national security by increasing the domestic production of renewable energy that could 

replace foreign produced transportation fuels such as oil. 

 Innovative Domestic Job Creation. As the renewable natural gas industry continues to 

grow, increasing production leads to the development and deployment of new 

technologies, while creating new green jobs for Americans. 

 

Currently, renewable natural gas that is used directly for electricity generation receives a 

production tax credit (PTC), but there are no incentives for renewable gas production directed 

towards non-electricity producing applications.  There are many other tax incentives for various 

renewable energy sources and technologies.  An investment tax credit (ITC) for renewable gas 

for direct use would create a level playing field for investors and help generate a clean and 

renewable resource from products that are currently emitting greenhouse gas emissions. 

BEH has long standing relationships with local waste management companies currently 

operating collection services throughout the Big Island and Maui.  The objective of the proposed 

action is to develop a more efficient method of waste management which reduces environmental 

impacts and waste management cost in their area of operation.   

 

Intermittent sources are not considered a suitable alternative due to the excess capacity that now 

exists in the generating infrastructure.  Replacement of stable power sources with intermittent 

sources may be difficult for HELCO to justify on the basis of grid stability.  Methods that do not 

utilize waste are also not considered because the proponents’ primary objective is to improve 

current waste management practices.  Alternatives to the proposed action must be currently 

available waste conversion technologies with potential to: 

 Produce a reliable source of energy or fuels, 

 Reduce environmental impacts associated with traditional waste disposal, and 
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 Stimulate the local economy through reduction in imports, increased local production, 

and maintaining Hawaii’s primary asset, its environment.  

 

Several technologies can be identified to meet the criteria for reliability and reduction of imports. 

   

Geothermal Energy:  A principle asset of Hawaii County is its plentiful supply of geothermal 

heat.  At its ultimate development geothermal energy may supply a substantial fraction of the 

line power required to run the County, and with interisland cable possibly the entire State.  

Geothermal power is cost effective and Rankine cycle technologies create virtually no emissions 

during normal operations. Geothermal energy can be produced at competitive rates and is a well 

demonstrated technology.  Although geothermal energy could and should be developed, it does 

not satisfy the criteria on reducing the environmental impacts of traditional waste disposal, and 

will receive no further consideration in this assessment. 

 

Incineration:  Hawaii has only recently been so dependent on fossil fuels due to the sugar 

industry, which supplied almost half of the electricity needed in the State at its peak. All of it was 

derived from waste bagasse which would otherwise be a disposal problem.  Incineration of 

biomass is still done at the HC&S mill on Maui, which is the last operating sugar mill in Hawaii. 

Incineration of municipal solid waste for many years was the cheapest form of solid waste 

management.  The Clean Air Act of 1972 placed restrictions on emissions from incinerators and 

other sources of air pollution.  The cost of operating air pollution control equipment dramatically 

increased the cost of incineration, which surpassed landfilling as the most economical method for 

disposing waste.  

 

Incineration of MSW is an important component of the waste management strategy for Oahu. 

Incoming waste is prepared and cleaned of non-processable and non-burnable materials through 

a series of conveyors and shredders, then combusted in furnaces at temperatures approaching 

2,000 degrees Fahrenheit to reduced organic materials to an inert ash residue that is only 10 

percent of its original volume.  As a result of the combustion process, heat is released and 

transferred to the boiler tube surfaces where water inside the tubes is turned into high pressure 

steam. The steam is then sent to a turbine/generator where mechanical energy is converted to 

electricity.  Flue gases pass through a state-of-the-art pollution control system before being 

released through the stack.  The facility operates two 854 tons-per-day (RDF) water wall 

furnaces and one 900 ton-per-day mass burn unit. The refuse capacity is 3,000 tons per day.   

Up to 90 megawatts of electricity is generated and sold to Hawaiian Electric Company.  H-Power 

supplies up to 9% of the electric demand for Oahu. Incineration may be an acceptable alternative 

to the proposed action or for the dry organic component of incoming waste.  If the proponent 

chose to incinerate this dry organic material, it would consist of between 94 and 150 tons per day 

of sorted wood paper, textile and dried digestate. Energy production from incineration would be 

similar to that discussed in Chapter 3.2.10.   
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Incineration of MSW meets the three criteria for consideration in this assessment.  This 

technology is well demonstrated and reliable source of electric energy.  It reduces the 

environmental impacts of landfilling by converting organic materials into CO2 rather than 

methane (CH4). Methane, as a greenhouse gas, is 23 times more damaging to the atmosphere 

than an equivalent amount of CO2. It allows for greater recovery of recyclable materials, and 

displaces imported petroleum, and would require local labor to operate.   Despite its advantages 

incineration of waste is not being considered in the proposed action due the controversial nature 

of the practice and likely public opposition. 

 

Pyrolysis/Gasification: Gasification is a term used for a process similar to combustion but with 

limited or no oxygen so that organic materials are not completely oxidized (burned) but instead 

they are dissociated into their gaseous components (gasification), or reduced to long-chain 

hydrocarbons (pyrolysis). One of the big differences between gasification and incineration is that 

a gasifier has no stack and very few emissions because the gasses produced are the most valuable 

component and they are captured and refined into gaseous or (through the Fischer-Tropsch 

process) liquid fuels.  Gasification of coal or biomass begins with long-chain organic molecules 

and ends with the production of hydrogen gas, methane, carbon dioxide, carbon monoxide, 

water, and minor components as shown in Figure 4-1.   

The chemistry of gasification is quite complex and is accomplished through a series of physical 

transformations and chemical reactions within the gasifier. Some of the major chemical reactions 

are shown in the diagram below. In a gasifier, the carbonaceous feedstock undergoes several 

different processes and/or reactions: 

 

 Dehydration – Any free water content of the feedstock evaporates, leaving dry material 

and evolving water vapor which may enter into later chemical reactions. 

 Pyrolysis – This occurs as the feedstock is exposed to rising temperature in the gasifier. 

Devolatization and breaking of the weaker chemical bonds occurs, releasing volatile 

gases such as tar vapors, methane, and hydrogen, along with producing a high molecular 

weight char which will undergo gasification reactions. 

 Combustion – The volatile products and some of the char react with limited oxygen to 

form carbon dioxide (CO2), carbon monoxide (CO), and in doing so, provide the heat 

needed for subsequent gasification reactions. 

 Gasification – The remaining char reacts with CO2 and steam to produce CO and 

hydrogen (H2). 

 Water-gas-shift and methanation – These are separate reversible gas phase reactions 

taking place simultaneously based on gasifier conditions. These are minor reactions 

which play a small role within in the gasifier. Depending on the desired product, the 

syngas may undergo further water-gas shift and methanation processing downstream 

from the gasifiers. 
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 Figure 4-1: Schematic representation of the chemical reactions and products of gasification. 

Thermal technologies such as gasification and pyrolysis will play a vital role in the future of 

waste management and energy production as they have in the past.   Gasification of coal began in 

the early 1900s.  Coal gasification and conversion to synthetic fuels was developed in Germany 

by Franz Fischer and Hans Tropsch in 1923.  During World War II, Germany used synthetic oil 

manufacturing to produce substitute oil products by using the Fischer–Tropsch process.   

Today, worldwide commercial synthetic fuels plant capacity is over 240,000 barrels per day, 

including gasification/Fischer Tropsch plants in South Africa, Qatar, and Malaysia.  The leading 

company in the commercialization of synthetic fuel is Sasol, a company based in South Africa. 

Sasol operates the world's only commercial Fischer Tropsch coal-to-liquids facility with a 

capacity of 150,000 barrels per day (24,000 m3/d).  Numerous large projects have also been built 

in China and Qatar.  

Biomass gasification has been demonstrated at smaller scales by European and American 

companies and are successfully operating around the world.  The majority of biomass 

gasification plants use the producer gas for direct firing of boilers or turbine generators.  Clean-

up of syngas can be done using the Fischer-Tropsch method, although the catalysts are somewhat 

expensive particularly on a smaller scale.  Biomass gasification requires a very stable internal 

environment to produce consistent quality syngas.  Lumber mills in the Pacific Northwest and 

Canada have successfully demonstrated the use of sawdust for gasification, but to date, 

successful gasification of municipal solid waste (MSW) has not been demonstrated. The 

difficulty associated with gasification of MSW is the heterogeneity of the incoming fuel which 

results in an unstable reaction within the gasifier.  This may be resolved through pre-treatment, 
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sorting or drying waste as well as artful blending; however, gasification of MSW is not well 

demonstrated and not nearly as reliable as anaerobic digestion.   

The major components of the proposed action will involve preparation of waste for anaerobic 

digestions, but the proposed action is likely to include some form of gasification or pyrolysis for 

the residual light fraction of organic waste entering the facility. Using the sorted, dried, and 

blended light fraction will reduce variations introduced from infeed variations. Gasification 

technologies meet the three criteria for consideration in this assessment.   It reduces the 

environmental impacts of landfilling by converting organic materials into usable gas or liquid 

fuels. It allows for greater recovery of recyclable materials, and displaces imported petroleum, 

and would require local labor to operate.  On this basis pyrolysis/gasification cannot be 

eliminated from further consideration, and is likely to be a component of the proposed resource 

recovery effort at the project site.  Pyrolysis and gasification differ in one significant area from 

incineration; that is the gasses are largely captured and converted to fuel rather than discharged 

to the atmosphere. 

4.2  ALTERNATIVE LOCATIONS 

Three alternative locations were analyzed for suitability.  The criteria for assessing the site 

selection are:  

 Sufficient available land and water, 

 Proximity to the source of waste generation, 

 Proximity to sensitive areas, 

 Potential impacts to view planes, and 

 Adequate access and egress. 

 

The site selection criteria are not weighted but the first criterion is considered a project killer; 

and as a result, no sites without at least 10 acres of land and ability to obtain water for 

agricultural and industrial uses are considered.  

 

For this document we assume that the center of generation is at the intersection of Ali`i Drive 

and Kuakini Highway in Kailua Kona.  The haul distance between the collection and disposal 

points has a significant effect on the cost of doing business as well as social and environmental 

impacts associated with heavy truck traffic and emissions.  The proximity of this facility to 

sensitive areas may have influence on both environmental quality and quality of life issues.  

Sensitive areas can include those frequented by threatened and endangered species, a scenic 

natural area, any unique or irreplaceable site from a cultural or historical perspective, or 

sensitivity can be defined as a location with competing land uses that may be impacted by the 

proposed development.   
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The view planes along the coastline of the Big Island are quite important to residents and visitors 

alike. Locations that interfere with the viewplane or scenic vistas in West Hawaii would be 

considered to have a significant impact. 

 

The adequacy of access and egress from the facility is important to safety of BEH drivers and 

other highway users as well as the cost of development.  A location that requires significant 

infrastructure development is likely to increase the cost of construction to the extent that it would 

impact the economics of the proposed action.  

4.2.1 THE PROPOSED LOCATION 

Siting for resource recovery facilities in Hawaii has been challenging for both municipal and 

private developers.  BEH has been actively seeking suitable locations for their facility since 

2008.  The proposed action is to co-locate the facility with the West Hawaii Concrete quarry in 

Waikoloa.  The site was chosen over approximately 4 others because of its location and physical 

characteristics.  

 

The West Hawaii Concrete (WHC) site is located off of Waikoloa Road 2.7 miles east of its 

origin at Queen Ka`ahumanu Highway. The site is 3 miles by road to Waikoloa Village (2.8 

miles overland); 6.6 miles by road to the WHSL (3 miles overland); 9.7 miles west of the 

intersection with Mamalahoa Highway; 20 miles southwest of Waimea and 28 miles north of 

Kailua-Kona.  Its nearest residential neighbor is in Waikoloa approximately 2.8 miles to the 

north, and The Waikoloa resort is 3.5 miles to the east. The parcel is isolated from Waikoloa 

Road by a paved dedicated access road ¾ of a mile.  The project site and existing quarry and 

waste management uses are not visible from any developed parcel. Similar and complementary 

land-use activities are already in-place, including quarry operation, rock crushers, and a 

greenwaste recycling area.  
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Figure 4-2: Location Map showing Alternative Waikoloa Quarry site in relation to Waikoloa 

Village, Waikoloa Resort and the West Hawaii Sanitary Landfill. 

 

The area is arid with little rainfall and no soil. Local topography is uneven, which reduces the 

ability to observe the area from a distance.  The quarry operations have been ongoing since 1996, 

and are authorized under Special Permit No. 833 (92-381). 

 

The Waikoloa Quarry location has both strong points.   

 Land area is more than adequate 

 Water is supplied by an existing 6-inch force main;  

 It is 28.5 miles from the center of waste generation, 

 There are no nearby sensitive areas or receptors, 

 There are no impacts to view planes, and the site is quite far from any other development, 

 Access and egress from Waikoloa Road is adequate to handle traffic associated with the 

facility. 

 

4.2.2 ALTERNATE LOCATION NO. 1: WAIMEA WASTEWATER TREATMENT 

PLANT SITE 

Alternate site 1 is adjacent to the Waimea Wastewater Treatment Plant at 68-1650 Mamalahoa 

Highway in Kamuela, Hawai`i. (Figure 1-1).     The current designation of the property is TMK # 
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6-8-001:070, (14.94 acres).  The parcel is one mile southwest of the Waimea airport, 2 miles 

south of the urban areas of Waimea, and 6.5 miles northeast of Waikoloa as the crow flies. 

 

The proposed location scores well on many points.   

 It has the adequate amount of land available within a suitable parcel.   

 It is 36 miles from the center of waste generation which is longer than some of the other 

potential locations, but centrally located to allow for Island-wide growth.   

 It is not close to any known sensitive area,  

 It is protected from view from almost all angles, and  

 It has an existing access and egress easement through Parker Ranch land. 

 

Alternate site No 1 would be a suitable location for the proposed action.  Parker Ranch has 

extended a lease offer to BEH for lease of the property for the purpose of resource recovery 

activities, and BEH has negotiated to acquire the property.  The terms of the lease are not as 

favorable as those for the proposed action and the site is further from the center of generation 

than the selected site resulting is a higher cost of operation.  Environmental impacts associated 

with the proposed action are similar between the sites, except that Alternative 1 is slightly more 

visible from public right of ways, closer to residential areas and would require more 

improvements.  These factors make the proposed location preferable to Alternative 1. 

 

 
Figure 4-3: Detailed location of Alternate 1 site in relation to Waimea Town and the Waimea-

Kohala Airport. The boundary is located 2000 feet west of Mamalahoa Highway. 
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Figure 4-4: Site Map of the Facility showing the alternate location parcel boundaries and 

existing wastewater treatment infrastructure. The Integrated Resource Recovery Facility site 

plans are superimposed on the photograph adjacent to the south side of the existing 

infrastructure.  

4.2.3 ALTERNATE SITE 2: THE NATURAL ENERGY LABORATORY OF 

HAWAII (NELHA)  

The applicant intended to place the facility at the Natural Energy Laboratory of Hawaii as early 

as 2008.  A term sheet was developed with the NELHA Board of Directors and a lease 

agreement was pending approval of an EIS.  In 2010 the EIS Preparation Notice was published, 

but by 2011 it became clear that NELHA did not have funds or authorization to allow for an 

access road to be constructed.  The applicant began negotiations with the State Department of 

Transportation to install a new site access road, but was informed that the process for planning, 

design and authorization for access to the site would take many years.  NELHA offered land that 

was not accessible during any reasonable period for business development, and for this reason 

efforts to place the facility at this site have been put on hold, pending guaranteed accessibility 

approvals and construction of necessary access roads. Figure 4-5 shows the site layout proposed 

for NELHA. 



DEA Integrated Resource Recovery Facility 

 

  49  

   

 
Figure 4-5:  Proposed NELHA alternative 2 site showing the proposed access point from 

Kaahumanu Highway. The parcel offered by NELHA has no existing access and none can be 

derived within a reasonable period. 

4.2.4 ALTERNATIVE SITE 3: WEST HAWAI`I SANITARY LANDFILL 

The County of Hawai`i owns the WHSL, which is operated under a contract with Waste 

Management of Hawai`i. The site opened in 1993 and is approximately 300 acres, of which 149 

acres are permitted for landfill activities.  The landfill accepts approximately 360 tons per day or 

130,000 tons per year. The estimated life of West Hawai`i Landfill is 55 years, based on current 

tonnage.  Waste collected by west side commercial haulers is now disposed at this location.  

Tipping fees paid by commercial users are now set at $85/ton, a cost that is passed on to the 

consumer (http://www.hawaiizerowaste.org/facilities/).   

 

The county has developed the non-landfill portions of the site for greenwaste composting, metal 

recycling, disaster debris management, and for alternative waste processing technologies.  Either 

of these areas would be suitable for the proposed action.  Lease acquisition for non-county 

development would be through a solicitation and bid process originated by the County 

Department of Environmental Management. 

 

The WHSL currently has no access to potable water.  Industrial brackish water could be derived 

from shallow wells installed on the site; however, anaerobic digestion is quite sensitive to salts 

http://www.hawaiizerowaste.org/facilities/
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and makeup water for the AD processing would have to be trucked in to the site at some 

considerable expense.  The WHSL is approximately 24 miles north of Kailua-Kona, the source 

of the majority of waste. 

   

Alternative location No. 3 scores well on some points.   

 It has the adequate amount of land available within a suitable parcel.   

 At 24 miles from the center of waste generation it is the least haul distance 

 It is close to the Waikoloa Resort, and any new waste management development at the 

WHSL site would generate resistance from the Waikoloa and the Kona Coast Resort 

Association.  

 Manmade berms have protected the site from view from almost all angles, this practice 

would have to be extended to cover the alternative technology site. 

 It has an existing access and egress easement, but the lack of potable water would likely 

result in a much higher cost of operation. 
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Figure 4-6: Alternative WHSL Site at Pu`uanahulu. Note the designated area for a future Hi-

Tech facility.  The WHSL site has no access to potable water which is a serious flaw for 

anaerobic digestion. 
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4.3  NO ACTION ALTERNATIVE 

 

The no action alternative is to not build any resource recovery facility.  The current waste 

management infrastructure in West Hawai`i utilizes a state of the art landfill that has sufficient 

capacity to last for more than 50 years at current rates.  This capacity is quite long in comparison 

to other areas in Hawai`i.  The 50-year life estimate for WHSL does not include accepting waste 

from east Hawaii.  The South Hilo Sanitary Landfill (SHSL) is nearing capacity and one of the 

few alternatives remaining is for the County to haul waste from the East side to WHSL.  The 

process has already begun with the County reshuffling the disposal location for a number of their 

transfer stations.  Operation of the two landfills represents the largest single component of the 

County’s general funds, and trucking will add to that cost.  

 

The no action alternative does not support the objectives of the Integrated Solid Waste 

Management Plan which calls for source reduction and reuse as the preferred methods of waste 

management.  It also does nothing to reduce our dependence on foreign oil.  

 

Landfilling is traditionally considered the least cost waste management system; however, the 

proposed resource recovery facility will be comparable.  Landfilling is the least environmentally-

friendly method of waste management.  There is no incentive to recycle wastes with a large 

capacity landfill available; many materials that could be cost-effectively recovered in a more 

advanced waste-processing system are buried and lost.   Landfilling also releases the most 

greenhouse gasses of all waste management methods.   All organic wastes decompose directly 

into carbon dioxide, methane or volatile organic carbons. Those which are not captured and 

flared by the landfill gas collection system are released directly to the atmosphere.  The no action 

alternative is rejected because it does not meet the criteria for the proposed action and it does not 

support the County’s planning objectives. 

 

4.4  DECISION CRITERIA  

  

The proposed action at the proposed location is selected because it is the least impacting, most 

feasible, and least cost alternative that is supported by the Planning objectives described in the 

County’s Integrated Solid Waste Management Plan and elsewhere.    

 

 

 

 

 



DEA Integrated Resource Recovery Facility 

 

  53  

   

 

PART 5:  DESCRIPTION OF THE AFFECTED ENVIRONMENT  

             

5.1  PHYSICAL ENVIRONMENT, WATER AND AIR QUALITY  

5.1.1 GEOGRAPHY AND TOPOGRAPHY 

The project site is located on the western flank of Mauna Kea Volcano and is within the USGS 

stratigraphic formation identified as Hamakua Volcanics (hm) (Sherrod e.t al, 2007).  The unit 

consists of intermittent lava flows mixed with wind-blown tephra fall and colluvial deposits.  

The parcel has a mild slope toward the west with elevation between 800 and 820 feet above 

mean sea level (msl).  The site and surrounding areas do not have gulches or other natural 

drainage features that are commonly found at lower elevations. 

5.1.2 SOILS 

Soils in the State of Hawaii have been characterized by the Natural Resources Conservation 

Service (NRCS, 2014).  The majority of soils at the project site are identified by NRCS as: A`a 

lava flow with characteristic described below: 

Lava flows, `a`a, 2 to 20 percent slopes  

MAP UNIT SETTING  

 National map unit symbol: 2klfr  

 Elevation: 0 to 13,680 feet  

 Mean annual precipitation: 7 to 80 inches  

 Mean annual air temperature: 41 to 86 degrees F  

 Frost-free period: 180 to 365 days  

MAP UNIT COMPOSITION  

 Lava flows, `a`a: 100 percent  

SETTING  

 Landform: Aa lava flows  

 Down-slope shape: Linear  

 Across-slope shape: Linear, convex  

 Parent material: Aa lava  

Typical profile  

 C - 0 to 39 inches: extremely cobbly sand  

 R - 39 to 49 inches: bedrock  

  

PROPERTIES AND QUALITIES  

 Slope: 2 to 20 percent  
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 Percent of area covered with surface fragments: 10.0 percent  

 Depth to restrictive feature: 20 to 60 inches to lithic bedrock  

 Natural drainage class: Excessively drained  

 Runoff class: Very low  

 Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low 

(0.00 to 0.06 in/hr.)  

 Available water storage in profile: Very low (about 0.4 inches)  

INTERPRETIVE GROUPS  

 Land capability classification (irrigated): 8s  

Land capability classification (nonirrigated): 8s 

 

The parcel has also been classified by the University of Hawaii’s Land Study Bureau (LSB), 

which is an agricultural productivity classification.  “A” rated soils are the most productive while 

“E” classed soils are the least.  Soils in the project areas all received a productivity rating of “E” 

signifying that the area is not suitable for extensive agriculture.  Reasons for the poor 

classification include shallow rocky soils which hold water poorly and the lack of practically 

available irrigation water.   

Because the soil is of marginal agricultural value there are few potential impacts on soils or 

agriculture resulting from the withdrawal of agricultural land from the available pool for the 

proposed project.  Soil improvement using digestate are contemplated pending approval and 

receipt of permits.   If these soil improvement demonstrations are successful, the project may 

exert positive impacts on the agricultural value of the surrounding areas. 

5.1.3 SURFACE WATER AND GROUNDWATER 

A hydrologic assessment of the surface and groundwater resources at the site was completed by 

Tom Nance Water Resources Engineering, Inc. in June 2015.  The report summarizes current 

knowledge of groundwater conditions beneath, and in the general vicinity of the project site.  

Groundwater beneath the site and encompassing the area from the shoreline for at least seven (7) 

miles inland occurs as a basal lens which floats on saline groundwater beneath it and shows level 

fluctuations in response to ocean tides and longer-tern mean ocean level changes. For about five 

miles in land, including directly beneath the quarry site, the groundwater is brackish but 

generally suitable for landscape irrigation of salt tolerant grasses and plants. The groundwater 

beneath the site stands about four (4) feet above sea level.  Ground elevation at the quarry varies 

from 680 to 920 feet above sea level. The intervening lava between ground level and the 

groundwater below consists of numerous flows comprising what is known as the vadose 

(unsaturated) zone.   The WHC quarry site is located in the Anaehoomalu Aquifer System as 

delineated by the State Commission on Water Resource Management (CWRM). At the quarry 

site, the delineated aquifer is 5. 7 miles wide and the quarry is situated midway across that width. 

The CWRM has set the sustainable yield of the aquifer based on a calculated recharge of 69 

million gallons per day (MGD) over its 291 square mile area (CW~M ' s 1990 Water Resources 
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Protection Plan). That is equivalent to about five (5) inches per year or 22 percent of the rainfall 

on the aquifer's total area. Since there are no operating wells upgradient of the WHC quarry site, 

it also translates to a flow on the order of 12 MGD per mile of width beneath the quarry site. 

Nance estimates the water quality beneath the site is brackish; with chlorides in the range of 250 

– 350 mg/L.  This water quality is suitable for irrigating salt tolerant species but not a wide range 

of landscape plants. 

 

The report concludes that activities at the site are not likely to impact the groundwater quality of 

quantity.  Although the USGS topographic maps show intermittent streams in the vicinity of the 

quarry, no surface features reflected overland flow.  An assessment of the percolation rates of 

this relatively un-weathered A`a make it unlikely that any overland runoff could occur.       

5.1.4 AIR QUALITY AND CLIMATE              

 The County of Hawai`i has very few sources of air pollutants, but one of them is quite 

significant.  The largest source of air emission in the State is Kilauea Volcano located over 58 

miles southeast of the project site in Kau.  Air emissions from the volcano consist primarily of 

sulfur dioxide and particulate matter less than 2.5 microns.  Despite this distance, the magnitude 

and the predominant northeasterly trades bring volcanic haze (VOG) to West Hawai`i on a 

regular basis. The project area is among the least impacted portions of the Big Island due to its 

location and topography, but VOG regularly reaches the Waikoloa area. Other sources of air 

emissions in West Hawaii are limited to one power generating station using fossil fuel, two 

airports and a few highways.  

 

The proposed resource recovery activities and production of energy will involve point source 

emissions of regulated air pollutants.  These point sources include RNG-fired engines, pressure 

release valves, storage tanks, thermal conversion emissions, and occasionally an emergency 

flare. 

   

Anaerobic digestion captures gasses that are produced as a result of the decomposition of organic 

materials and refines them for use in energy production. Approximately 50% of the organic 

materials introduced are converted to methane (CH4), which is the primary energy producing 

gas.  The main byproduct of this process is carbon dioxide (CO2), which is not a regulated air 

pollutant.  Capturing the methane produced in anaerobic digestion results in a positive impact to 

the environment over alternative methods of disposal that release them to the atmosphere.  

Permits to operate will be required from the Clean Air Branch of the Department of Health.    

Thermal conversion of the dry fraction of waste will create emissions from the gasification or 

pyrolysis processes.  This equipment will include air-pollution control components to reduce the 

release of gasses and particulate matter to a level that is acceptable under the clean air act.  All 

equipment will obtain the appropriate operating permits from the Hawaii Department of Health.  

West Hawaii’s climate provides an international attraction for tourists because of its consistent 

weather patterns and mild climate.  The annual average temperature range is between 65 and 85 
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degrees Fahrenheit.  The average annual rainfall is around 25 inches, with rainfall more 

consistent than in the northerly islands of Hawai`i at around 2 inches per month.  Tradewinds are 

somewhat mitigated by the mountains that lie windward of the project site, and are generally 

hidden beneath a diurnal convection pattern cause by differential heating of the land and sea.   

5.1.5 NOISE AND ODOR 

The project site is located in a rural area with no nearby neighbors.   The nearest residence is 2.7 

miles west in the Waikoloa Village.  The nearest residence in Waikoloa town is 3.1 miles to the 

north. Even by Big Island standards the project site is relatively isolated.  These distances are 

sufficient to dissipate any but the largest noises.  Odors tend to dissipate faster, particularly of 

rough terrain that is often quite windy. Existing sources of noise and dust include blasting and 

rock crushing operations in the same quarry.   

 

New sources of noise from the proposed action will include: 

 

 vehicular noise from waste delivery trucks currently operating out of the old industrial 

area in Kailua-Kona 

 Muffled Heavy equipment and generator noise coming from inside buildings 

 Miscellaneous noise from electrical equipment such as pumps and fans 

 

Noise is regulated by the Hawaii Department of Health under Hawaii Revised Statutes (HRS) 

Title 19-342F.  In the agricultural district noise levels at the property line are restricted to levels 

below 70 Db both day and night. The majority of operations associated with the proposed 

resource recovery facility will occur inside closed buildings.  Traffic will be restricted to 

business hours, however some of the mechanical systems will be operational at all times.   

None of these sources are expected to reach levels nearing 70 Db at the property line. 

Odors associated with MSW will be controlled using three different methods.  Best Management 

practices will be developed and implemented as part of the solid waste management permit.   

Waste delivery will be in trucks that are required to cover their loads.  Odors on delivery vehicles 

are minimized by restricting air circulation within the waste.   Waste hauling vehicles arriving 

and departing the facility will be required to be completely enclosed.   

 

The tipping floor is located inside a building with rapid roll-up doors.  As a waste vehicle 

approaches the rollup door is opened and subsequently closed by an electric eye switch.  Once 

inside the building odors are controlled by ventilating the structure through an odor filter.  These 

filters are commonly available and effective at reducing odors.  Different models may use 

compost or diatomaceous earth as the active filter media.  The tipping floor will be washed at the 

end of each day to minimize bacterial degradation and resultant odors within the facility.  No 

waste will be stored outdoors.   
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Gasses generated by anaerobic digestion and thermal conversion processes will be scrubbed and 

captured for use.  The filter media from scrubbers captures volatile organic carbons that create 

the majority of odors.  Standard Air pollution control equipment will be installed on emission 

sources as required by the clean Air Act.  All required permits will be secured in advance of 

operation or, as required, construction.   

 

5.2  BIOLOGICAL ENVIRONMENT 

 

5.2.1 FLORA AND FAUNA 

A botanical survey of the entire quarry site was conducted in June 2015 by Ron Terry Ph.D. and 

Patrick Hart, Ph.D. of Geometrician Associates, LLC (Appendix B).   The survey objectives 

were to Identify any threatened or endangered species on the subject property, Identify and 

report all species observed, determine the likelihood of the presence of threatened and 

endangered species, and identify the locations of any threatened or endangered species found on 

the property.  Geometrician reported that the species observed were extremely non-diverse 

owing to the disturbance and lack of natural soil at the site.  All eight plant species are listed in 

table 5-1.  Of these only two were indigenous and they were poorly represented.  None of the 

plant species were endemic, or otherwise rare or unique.  During the survey 5 species of birds 

were observed.  None were indigenous rare or unique (Table 5-2).  No threatened or endangered 

species were observed. 

The area may be frequented by Pueo (Asio flammeus sandwichensis ) and Golden plover 

(Pluvialis fulva) both native but not threatened and protected under the Migratory Bird Treaty 

Act (MBTA).   

5.2.2 THREATENED AND ENDANGERED SPECIES 

 

No threatened or endangered species were observed or believed to be present at the site. Tree 

tobacco plants were observed.  These are occasionally predated on by the endangered 

Blackburn’s sphinx moth. 

 

It is possible that small numbers of the endangered endemic Hawaiian Petrel (pterodroma 

sandwichensis), and the threatened Newell’s Shearwater (puffinus auricularis newelli), over fly 

the project area between the months of May and November (Harrison 1990). Both of these 

pelagic species nest high on the slopes of Mauna Loa and in the saddle area between Mauna Loa 

and Mauna Kea (Henshaw 1902). Dr. Terry specifically searched for indications of the 

Blackburn’s Sphinx Moth (BSM).  Although there are scattered tree tobacco plants present, no 

indications of BSM colonization within the quarry. 
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Table 5-1: List of plant species observed at Waikoloa Quarry June 2015 (R. Terry and P.J. Hart, 

2015) 

Scientific name Common name Life form Status* 

Argemone glauca Pua Kala herb I 

Calotropis giantea Crown flower shrub A 

Cenchrus setaceus Fountain grass herb A 

Nicotianica glauca Tree tobacco shrub A 

Prosopis pallida Kiawe tree A 

Senna occidentalis Coffee senna herb A 

Waltheria indica Uhaloa herb I 

Verbascum thapsus mullein herb A 

* I= Indeginous, A= Alien 

 

Table 5-2: list of animal species observed at Waikoloa Quarry June 2015. 

Scientific name Common name Status 

Acridotherese tristis Common myna Alien resident 

Alauda arvensis Eurasian skylark Alien resident 

Carpodacus mexicanus House finch Alien resident 

Serinus mozambicus Yellow fronted canary Alien resident 

Zenaida macroura Mourning dove Alien resident 

(TERRY AND HART, 2015) 

 

5.3  SOCIOECONOMIC AND CULTURAL ENVIRONMENT 

5.3.1 PUBLIC VIEWS AND VIEWPLANES 

The resource recovery facility structures will be warehouse-type steel building covering 

approximately one acre.  Its maximum elevation is approximately 40 feet above ground level.  

The Anaerobic digesters and associated components will be located behind the receiving 

building when approaching from the Waikoloa Road.  Anaerobic digestion tanks will be 

approximately 20 feet tall.  Gas storage and cleanup equipment will also be below 40 feet above 

natural ground surface.  None of the facilities or equipment will be visible from Waikoloa Road 

or other public right-of-ways (Figures 5-1 and 5-2). 
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Figure 5-1: The intersection of the WHC site access road with Waikoloa Road.  The Resource 

recovery facility is more than 1 mile down this road and at a lower elevation.  Camera elevation 

is approximately 8 feet above the roadway. 

 

 
Figure 5-2: The intersection of the WHC site access road with Waikoloa Road from an elevation 

of approximately 1000 feet. 
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5.3.2 HISTORICAL AND ARCHAEOLOGICAL RESOURCES  

In 1991, the current project area was included in an archaeological inventory survey (Jensen and 

Burgett 1991) of a roughly 300-acre property conducted by Paul H. Rosendahl. Ph.D., Inc. 

(PHRI) for the then proposed quarry location. PHRI identified nineteen sites and established an 

archaeological preserve with a fifty-foot buffer zone.  This led to the boundary definition of the 

current quarry parcel. The archaeological preserve located on TMK: (3) 6-8-001:067 is 

immediately to the north of the quarry.  The nineteen sites were recorded along the top and 

around the margins of two 'a 'a ridges located within the northern third of their study area. These 

sites appeared to be interconnected by a poorly defined trail system, which was likely only 

minimally used at the time the features were constructed and for limited access thereafter.  No 

middens, artifacts, or other portable cultural material were detected on the surface of any of the 

features or in the subsurface testing of a rock shelter feature (SIHP Site 1505 I B).  Although 

never excavated, the features at this site were mostly interpreted to be burials and as a result of 

the PHRI investigation, all nineteen sites were preserved "as is".  The Waikoloa Development 

Company chose not to proceed with any additional data recovery or further evaluation at that 

time.  A buffer zone of fifty feet was created around the area where the archaeological features 

were found, and an archaeological preserve was created.  The preserve is on the parcel (TMK: 

(3) 6-8-00 :067) to the north of the subject property.  In May of 1999, PHRI conducted 

archaeological monitoring for further development of the quarry site and associated access road. 

In a letter report, PHRI (Rechtman 1999) confirmed that the established buffer zone was 

maintained: the access road was well makai of the buffer boundary and the northern boundary of 

the quarry was placed an additional 50 meters south of the buffer zone. 

 

An archaeological study was conducted by Gotay and Rechtman in June 2015 in support of 

Special Permit application (Appendix C).  This study reports no archaeological sites were 

observed with the current project area and almost no natural landscape was present as prior and 

ongoing mechanical quarrying activity and the associated network of ungraded and graded 

access roads cover roughly ninety-five percent of the approximately 220-acre quarry area. Gotay 

and Rechtman conclude that there are no sensitive or valuable archeological sites within the 

quarry area.  As the subject property is a subset of the larger parcel those conclusions can be 

extended to the 14. 99-acre parcel as well. 

5.3.3 CULTURAL USES AND TRADITIONAL PRACTICES 

In July 2015, Dr. Robert Rechtman completed an assessment of the cultural uses and traditional 

cultural practices in the vicinity of the project site (Appendix D).  His report presents a quite 

interesting history of the area and in particular its transition from pre-contact to modern day uses 

by native Hawaiian people.  His report is entitled a Ka Pa`akai Discussion after the Hawaii 

Supreme Court landmark decision (Ka Pa 'akai 0 Ka 'iiina v Land Use Commission), in which 

an analytical framework for addressing the preservation and protection of customary and 

traditional native practices specific to Hawaiian communities was created. The court decision 
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established a three-part process relative to evaluating such potential impacts: first, to identify 

whether any valued cultural, historical, or natural resources are present; and identify the extent to 

which any traditional and customary native Hawaiian rights are exercised; second, to identify the 

extent to which those resources and rights will be affected or impaired by the proposed action; 

and third, to specify the feasible action, if any, to be taken by the regulatory body to reasonably 

protect native Hawaiian rights if they are found to exist. 

 

Rechtman’s discussion summarizes information from known chants and oral traditions in the 

area from the time of its first known chief, Pili, arriving from Kahiki.  The name Waikoloa refers 

to a cold north wind that was sent to destroy the canoes of Pili and his party.  In another account 

the place name Waikoloa, literally translated to “water carried far” was from another legend 

where a heroic young girl was carrying sacred water in an Awa bowl when the wind: Waikoloa” 

picked it up from the bowl and transported it from Holoholoku to Waiki`i to form a new spring. 

A third derivation of the place name comes from a legend that of the several streams at the base 

of the Kohala mountains, one in particular was frequented my large numbers of wild ducks, and 

that the steam named Waikoloa was named duck water after that stream. 

Another interesting story of the area contained in Rechtman’s Ka Pa`akai discussion recounts the 

introduction of livestock to the Big Island.   

 

“In 1792, Captain George Vancouver, who had sailed with Cook during his 1778-1779 voyages, 

arrived in Kealakekua Bay with a small fleet of British ships, where he met with Kamehameha. 

Vancouver stayed only a few days during this first visit, but returned again in 1793 and 1794 to 

resupply his fleet. Vancouver introduced cattle and sheep to the Island of Hawai'i during his 

1793 and 1794 visits, giving them a gifts to Kamehameha I, who immediately made them kapu, 

thus preventing them from being killed (Kamakau, 1992). Five cows, two ewes, and a ram 

brought by Vancouver in 1793 were set free to roam in the saddle area of Waimea between 

Mauna Kea, Mauna Loa, and Hualalai (Escott 2008).  The ancestor of these 8 animals are still 

present in the vicinity of the project site.” 

 

During one of his visits Vancouver anchored at Kawaihae and a member of his crew, Archibald 

Menzies, a surgeon and naturalist, trekked inland towards Waimea. Menzies' journal records the 

journey and describes the land in the vicinity of the project area as follows: 

I travelled a few miles back ... through the most barren, scorching country I have ever walked 

over, composed of scorious dregs and black porous rock, interspersed with dreary caverns and 

deep ravines ... The herbs and grasses which the soil produced in the rainy seasons were now 

mostly in the shriveled state, thinly scattered and by no means sufficient to cover the surface 

from the sun's powerful heat, so that I met with few plants in flower in this excursion. (Menzies 

1920:55)  

 



DEA Integrated Resource Recovery Facility 

 

  62  

   

Several additional descriptions are included in the report.  All descriptions for the surrounding 

vicinity were of a hot, dry, inhospitable landscape that was poorly utilized if at all.  

 

Rechtman concludes:  

“Upon collective review of these prior cultural studies, a pattern that emerges is that two types 

of significant cultural resources are regularly referenced in the historical and oral-historical 

literature. One of these types of resources are landscape features referred to as pu 'u (prominent 

hills) and the other are trails; both are highly traditionally valued and culturally significant. 

Pu'u not only mark the traditional landscape, but these natural features are almost always 

named and storied places with ancestral associations; while the network of trails on the 

traditional landscape provides a connection of both place and people. Numerous pu'u and trails 

are identified within Waikoloa, but none are within or in the proximity of the subject property 

area.” 

 

“Given the culture-historical background presented above, along with the summarized results of 

prior archaeological and oral-historical studies in the general Waikoloa area, and combined 

with the twenty year history of intensive land use within the permit area, it is the finding of the 

current analysis that there are no specific valued natural and cultural resources within the 

current project area; and there has been no evidence identified of traditional and customary 

cultural practices having been exercised, nor have any such practices been documented as 

taking place in the past within this project area.” 

5.3.4 TRAFFIC AND TRANSPORTATION  

Data obtained from the Hawaii Dept. of Transportation (DOT) shows the existing utilization of 

Queen Kaahumanu Highway (Queen K.) and the upper portions of Waikoloa Road as of March 

2015.   

 

Table 5-3: Current traffic volumes at (1) Queen K highway between Waikoloa Road and 

Waikoloa Beach Road, and along Waikoloa Road between Mamalahoa Highway and Pua Melia 

Street as of March 2015 

Roadway and Direction AM Peak PM Peak 24 hour totals 

Queen K. south 754 468 9436 

Queen K. North 779 804 9456 

Waikoloa Road east 149 193 2099 

Waikoloa Road west 204 204 2071 

Hawaii DOT personal communications 3/2016 

 

This volume of traffic in both locations consists of 2.8% heavy truck traffic. 
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Roadway and traffic conditions in the study area were surveyed on June 26, and 27, 2007 by the 

Hawaii Department of Transportation, and revised for the Proposed Aina Le`a subdivision in 

2010 (Planning Department 2010a).  Based on historical traffic growth records the 2007 data was 

adjusted to estimate expected traffic volumes in 2020 at a rate of 1.5% annual increase.    

 

The EIS included in the study prepared by SSFM include Queen Ka’ahumanu Highway, 

Waikoloa Road, and Mauna Lani Drive.   Queen Ka’ahumanu Highway is the primary arterial 

highway on the west side of the island of Hawaii.  The highway passes through the North Kona 

and South Kohala districts and connects Kailua Village with the Kona International Airport, the 

Kohala resort areas, and Kawaihae.  It is a two lane Class I State Highway with limited access 

and a posted speed limit of 55 miles per hour. The intersections on this highway are fully 

channelized and signalized at the intersection of Queen Ka’ahumanu Highway at Waikoloa 

Road.   Waikoloa Road is a two-lane undivided County roadway that runs between the Queen 

Ka’ahumanu Highway to the west and Mamalahoa Highway to the east. This intersection serves 

as an access point to the Waikoloa Village, mauka of Queen Ka’ahumanu Highway. Waikoloa 

Road is presently the only roadway running between Mamalahoa Highway and Queen 

Ka’ahumanu Highway for many miles.  The posted speed limit is 55 miles per hour except the 

span within the Waikoloa Village urban district. In this area, Waikoloa Road becomes a four lane 

divided roadway with posted speed limits of 35 miles per hour.  The intersection of Waikoloa Rd 

and Queen is designed to handle volumes of 1,900 vehicles per land per hour (Hawaii DOT, 

2012).   

 

Daily traffic volumes were derived from the 24-hour meter counts.  Waikoloa Road had about 

10,000 vehicles per day (in 2012).  Turning movement counts were made during the peak 

periods of 6:00 to 8:30 a.m. and 3:00 to 5:30 p.m.  The individual volume of traffic in each lane 

for the peak morning and afternoon peak hours are estimated until 2020 using data from 

proposed developments as well as annual increases in traffic density of 1.5%.  Waikoloa Road, 

which generally serves residential traffic, shows a higher outbound flow in the morning peak 

hour and a higher inbound flow in the afternoon peak.  Peak traffic volume estimates in 2020 

without the Aina Le`a Development but with an additional 3040 single family homes from other 

developments are shown in Table 5-3. 

 

Table 5-4: Peak traffic volumes in 2020 (SSSFM, 2012) 

Roadway / Intersection Morning Peak Afternoon Peak 

Queen Kaahumanu Hwy.  northbound 536   944  

Queen Kaahumanu Hwy.  southbound 884  743  

Queen K northbound turning east on Waikoloa 252  761  

Queen K southbound turning east on Waikoloa 313  354  

Waikoloa Rd turning north on Queen K 587  191  

Waikoloa Rd turning south on Queen K. 1254  456  
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Source: FEIS Villages of Aina Le`a Appendix M (2010) 

 

Figure 5-3:  Peak hourly traffic estimates for 2020 from SSSM, 2012 

 

If Aina Le`a is to be developed it will add a considerable amount of traffic but roadway 

improvements include two new intersections to Queen Kaahumanu Highway that are located 

north of the Waikoloa Road intersection and other roadway improvements to Waikoloa Road.   

 

The level of service is generally quite good at the current time and continues until the large 

number of new residential units is built for Aina Le`a.  The TIAR shows that levels of service are 

reduced by 2020 without the Aina Le`a project but maintained with the project improvements. 

The total intersection volume is estimated to be over 13,000 vehicles per day.  The current 

contribution of waste-hauling vehicles from Pacific Waste averages 16 vehicles per day. The 

proposed action will require waste trucks to bypass the Landfill and travel up Waikoloa Road to 

the entrance for the Waikoloa Quarry site.  This will result in an additional 34 vehicles passing 

through the intersection, the majority of which are turning east on Waikoloa Road. 

Figures 5-3 and 5-4 show the existing and planned contribution of waste containing vehicles to 

the intersections in question in vehicles per day. Note that the current estimate of the intersection 

volume is 13,000 vehicles per day. 

 

Access to the project site will be from Waikoloa Road.  The existing West Hawaii Concrete 

(WHC) Access Road and intersection will be utilized without changes.  The WHC access road is 

located 2.7 miles east of the intersection between Queen Kaahumanu Highway and Waikoloa 

Road and 9.2 miles west of the intersection between Waikoloa Road and Mamalahoa Highway.  

The Resource Recovery Facility will be located approximately 1-mile down the access road, 

south of Waikoloa Road intersection.   At full development 6 - 8 waste collection vehicles 

(WCVs) per hour would be expected to arrive at the facility during business hours.  WCVs will 

originate primarily in North Kona and to a lesser extent in the resort district of South Kohala.  
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Figure 5-4:  The number of waste containing vehicles currently using the ingersections at both 

ends of Waikoloa Road in Vehicles per day.  Previous figure reports vehicles per hour. 

 
Figure 5-5 The number of waste containing vehicles (per day) expected as a result of the 

proposed action. 

 

These vehicles now dispose of waste at the West Hawaii Sanitary Landfill (WHSL).  Their 

destination would change to the Waikoloa Quarry site.  The majority of WCVs now use Queen 
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Kaahumanu Highway between Kailua-Kona and The WHSL at Pu`uanahulu.  By this analysis 

the proposed action will increase traffic within the intersection of Waikoloa Road and Queen 

Kaahumanu Highway by 0.23 %.  Alternatively, and not shown above, some trucks departing 

Kailua-Kona may approach the Waikoloa Quarry site from Mamalahoa Highway, this would 

further reduce the number of Waste containing vehicles using the lower intersection.  Working 

hours for the vast majority of waste collection routes do not coincide with peak traffic hours.  

These are commonly the hours that both drivers and dispatchers attempt to avoid. 

5.3.5 ADJACENT LAND USE 

The subject property is bounded on the south by a 20,000-acre agricultural parcel owned by the 

State of Hawaii. It stretches the entire distance between the two highways and surrounds the 

parcel used for the WHSL. Land on the east, west and north sides of the quarry are two parcels 

with a total area 2806 acres also zoned agriculture.  These are owned by Waikoloa Mauka, LLC.    

The subject property is surrounded by thousands of acres of poor quality grazing land which are 

owned by large corporate or public entities.  Land use on the surrounding lands Is low-density 

grazing.  The proposed action is not expected to exert a significant impact on land uses on any of 

the surrounding properties.  The waste Recovery Facility will be 3 miles from the nearest 

residence in Waikoloa Village and 2.7 miles from Waikoloa Resort.  This compares with 1.3 

miles between the WHSL and Waikoloa Resort.   

The quarry operations have been ongoing since 1992.  Neither waste recovery nor Quarry 

operations are visible from any public access due to distance and topography.    

5.3.6 DEMOGRAPHICS AND SOCIOECONOMIC CONDITIONS 

The project site is located within the Waikoloa Census Designated Place (CDP).  As of the 

census of 2010, there were 6,362 people, 1,750 households, and 1,225 families residing in the 

CDP. The population density was 251.1 people per square mile (96.9/km²). There were 2,057 

housing units at an average density of 107.5 per square mile (41.5/km²). The racial makeup of 

the CDP was 45.92% White, 0.48% African American, 0.21% Native American, 16.65% Asian, 

9.20% Pacific Islander, 1.46% from other races, and 26.09% from two or more races. Hispanic 

or Latino of any race were 8.99% of the population. 

There were 1,750 households out of which 41.2% had children under the age of 18 living with 

them, 51.5% were married couples living together, 13.0% had a female householder with no 

husband present, and 30.0% were non-families. 19.7% of all households were made up of 

individuals and 3.6% had someone living alone who was 65 years of age or older. The average 

household size was 2.74 and the average family size was 3.15. 

In the CDP the population was spread out with 29.9% under the age of 18, 6.2% from 18 to 24, 

34.2% from 25 to 44, 23.0% from 45 to 64, and 6.7% who were 65 years of age or older. The 
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median age was 35 years. For every 100 females there were 104.3 males. For every 100 females 

age 18 and over, there were 101.0 males. 

The median income for a household in the CDP was $50,040, and the median income for a 

family was $55,222. Males had a median income of $36,134 versus $30,881 for females. The per 

capita income for the CDP was $21,328. About 8.6% of families and 10.4% of the population 

were below the poverty line, including 14.2% of those under age 18 and 1.8% of those age 65 or 

over 

 

Table 5-5: Selected data from the US Census Bureau for Waikoloa CDP and the State of Hawaii  

 Waikoloa Village CDP Hawaii State 

Population, 2014 estimate  X 1,419,561 

Population, 2010 (April 1) estimates base  X 1,360,301 

Population, percent change - April 1, 2010 to July 1, 2014  X 4.4% 

Population, 2010  6,362 1,360,301 

Persons under 5 years, percent, 2010  7.1% 6.4% 

Persons under 18 years, percent, 2010  25.1% 22.3% 

Persons 65 years and over, percent, 2010  9.6% 14.3% 

Female persons, percent, 2010  49.9% 49.9% 

White alone, percent, 2010 (a)  47.1% 24.7% 

Black or African American alone, percent, 2010 (a)  0.7% 1.6% 

American Indian and Alaska Native alone, percent, 2010 (a)  0.8% 0.3% 

Asian alone, percent, 2010 (a)  16.1% 38.6% 

Native Hawaiian and Other Pacific Islander alone, percent, 

2010 (a)  

11.3% 10.0% 

Two or More Races, percent, 2010  21.6% 23.6% 

Hispanic or Latino, percent, 2010 (b)  10.2% 8.9% 

White alone, not Hispanic or Latino, percent, 2010  43.9% 22.7% 

Living in same house 1 year & over, percent, 2009-2013  88.2% 84.9% 

Foreign born persons, percent, 2009-2013  12.8% 17.9% 

Language other than English spoken at home, pct. age 5+, 

2009-2013  

20.0% 25.4% 

High school graduate or higher, persons age 25+, 2009-2013  97.0% 90.4% 

Bachelor's degree or higher, percent of people age 25+, 2009-

2013  

26.9% 30.1% 

Veterans, 2009-2013  595 112,625 
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5.3.7 PUBLIC FACILITIES AND SERVICES                      

As a result of the proposed action the following public services may be improved: 

 

 Organics will be diverted from the waste stream and treated in order to produce energy 

and nutrient-rich soil amendment, 

 Solid waste disposal costs may be reduced if haulers pass along savings to their 

customers, 

 The proponent and subscribers will have clean-burning non-fossil fuel available for 

transportation fuel and stationary power.  This will displace imported fossil fuel, 

 Locally produced alternative fuels may become available to the general public, 

 Alternative electric power generation may become available to subscribers,  

 Resource recovery activities will conserve remaining landfill life and reduce greenhouse 

gas production, and  

 Resource recovery activities will divert recyclable materials from landfill disposal to 

conserve resources. 

 

Public facilities and services that will be negatively impacted include a minor increase in truck 

traffic along Waikoloa Road. In addition, the landfill tipping fee charged the County by Waste 

Management Inc. may increase due to the lower quantity of waste being disposed; While there 

may be a decrease to the total volume of waste being disposed in the WHSL it will not affect the 

minimum requirements for the validity or enforceability of the existing contract between Waste 

Management and The County. 

 

Since 1992, various studies have recommended more than one alternative for the disposal of 

solid waste in Hawaii County. Among the recommendations in the 2002 Updated Integrated 

Resources and Solid Waste Management Plan (IRSWMP), two of the recommendations stated 

"construct no new landfills in East Hawaii ", and "procure a waste reduction facility for the East 

Hawaii waste stream using either mass-burn waste-to-energy, thermal gasification, or anaerobic 

digestion technology”.  The 2002 ISWMP also recommended hauling waste to the West Hawaii 

Sanitary Landfill (WHSL).  The County permitted and built the East Hawaii Sort Station for that 

purpose, but never hauled waste due to pressure from the Council and the resort community in 

West Hawaii.  Subsequent to adoption of the 2002 Updated IRSWMP, the County issued three 

(3) requests for proposals (RFP) for construction of a waste reduction facility. The first RFP 

issued in 2004 was cancelled by the County prior to award. The second RFP was issued in 2006 

and later awarded to Wheelabrator Technologies for the construction of a mass -burn waste-to-

energy facility at the County-owned South Hilo Sanitary Landfill (SHSL). In 2008, due to higher 

than anticipated costs, the County Council rejected the second RFP.  A third RFP was issued in 

2014, and withdrawn in 2015 prior to an award.  The 2009 Updated IRSWMP made residual 

management strategy recommendations including evaluating the feasibility and cost-

effectiveness of developing a new lined landfill adjacent to the SHSL site and long-hauling solid 
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waste to the WHSL site taking into account hauling operations, haul routes, traffic issues and 

equipment acquisition plans.  In 2010-2011, the Department of Environmental Management 

executed a contracts to evaluate both alternatives. The Hilo Landfill Feasibility Study Report 

estimated the net cost for landfilling ranged from $70 /ton to $130 /ton depending upon the 

method of leachate treatment. The estimated net cost for long- hauling ranged from $53 /ton to 

$57 /ton. This also included the estimated savings derived from a lower disposal rate for 

increased volume of waste at WHSL. The actual costs for hauling wastes from SHSL to WHSL 

approximately $28 per ton based on County’s estimates (DEM 2012). 

 

The proposed action is scheduled to be completed in 2018.  By that time both County costs and 

waste volumes should increase, SHSL will be once again nearing capacity, and there are no 

defined strategies ready for managing East Hawaii waste other than hauling waste to either the 

WHSL or the proposed Integrated Resource Recovery Facility.  Environmental impacts to 

Hawaii County will be reduced by utilizing the Integrated Resource Recovery Facility in 

comparison to those associated with landfilling.   

5.3.8 EMPLOYMENT 

BEH will give hiring preference to local labor and management personnel.  The facility is 

expecting to employ fifteen to twenty-four (15-24) full-time employees. The employees will 

consist of a variation of the following: 

 

• Plant Manager (1) 

• Technical Manager (1) 

• Controller (1) 

• Office personnel (2-3) 

• Control Room Operator (2-3) 

• Biogas Plant / Power Generation personnel (1-2) 

• Waste Processing Facility Operators (3-6) 

• Skilled Mechanics (2-3) 

• General Labor and Maintenance (2-4) 

• Compost operators (2-4) 
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PART 6: ENVIRONMENTAL CONSEQUENCES 

6.1  DIRECT EFFECTS 

 

Direct effects of the proposed action include an increase of traffic on average of 34 vehicles per 

day going through the intersection of Waikoloa Road and Queen Kaahumanu Highway.  This 

amounts to a slightly over two-tenths of one percent increase (0.23%) through the intersection.  

These additional vehicles are not likely to affect the level of service through the intersection, and 

will not exert any significant impacts on traffic. Under normal circumstances the additional 

vehicles will avoid peak traffic hours, and most will not pass Waikoloa Village on their way to 

the Waikoloa Quarry site.  Vehicles originating to the south will have an extra four miles to 

travel beyond the WHSL to the new site at the Waikoloa Quarry, however, a lesser number of 

waste vehicles originating north of Waikoloa Road will have a shorter distance to travel. Net fuel 

usage will increase slightly, however this fuel will be renewable natural gas instead of diesel or 

other fossil fuels.  The proposed action will reduce the amount of fossil fuels burned on the Big 

Island by over 650,000 gallons per year at full operation.  These will be replaced with renewable 

natural gas, which is not a fossil fuel and burns much cleaner than petroleum fuels. 

 

The proposed action will reduce the amount of MSW entering the WHSL between 175 and 300 

tons per day.  The volume of waste diverted includes 21 tons per day of recyclable materials that 

will be returned to service rather than be buried. Diverting waste from the landfill reduces the 

amount of greenhouse gasses that would be released from the landfill by 96% (CO2 equivalent) 

that would be released from this waste if buried in the landfill.  The landfill is now equipped with 

a landfill gas collection system that captures some portion of the methane that would otherwise 

be released; however, this system is inefficient and gas is incinerated on site without energy 

recapture.  The proposed action has a net positive effect on the release of greenhouse gasses and 

airborne contaminants resulting from burning petroleum fuels. 

 

The models presented above indicate that the proposed action will not significantly change the 

amount of public funds expended for waste management. 

 

There is a chance of accidents, fires or spill associated with any industrial facility.  The facility 

design will comply with federal, State and County safety standards including those for secondary 

containment and fire prevention.  During normal operations no release of petroleum or hazardous 

materials is expected from the proposed action. 

 

An organic composting facility will be permitted on the site to produce valuable byproducts from 

digestate and greenwaste entering the resource recovery facility.  Compost requires moisture for 

fermentation.  The compost piles are expected to sit atop low permeable liner materials to reduce 

the amount of compost leachate from entering the subsurface; however, there may be small 
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amounts of organic liquids leaching from the greenwaste and digestate that percolates through 

the low permeable surface.  The site sits above an aquifer that is not utilized due to its high flow 

rate of travel and lack of static head.  It is difficult to extract fresh water from beneath this area 

and the majority of wells at this elevation or lower are brackish.  

 

  

6.2  IRRETRIEVABLE COMMITMENT OF RESOURCES  

As with any human endeavor there is a commitment of human and natural resources.  Most 

projects utilize materials that cannot practically be recovered.  The construction and operation of 

the Resource Recovery Facility requires an irretrievable commitment of resources during both 

construction and operation.  The major commitments of resources that will not be recovered 

include: 

 

Capital Expense: The cost of building and operating the facility and the required infrastructure is 

not publicly available, but can be estimated to be in the tens of millions of dollars.  This 

commitment of resources by BEH and its investors does not come from public sources.  The 

money will relieve the County of its requirement to build and operate waste treatment facilities, 

or at lease reduce the utilization and expense normally charged to the County General Fund. 

These capital resources are expected to be recouped over the operating life of the facility and 

therefore may not be irretrievable. 

 

Human Resources: In addition to the money for construction BEH has spent the past 7 years 

developing the designs, selecting a location, retaining consultants and preparing plans for this 

facility.   This represents thousands of hours of labor and related human resources that would 

otherwise be directed to other, probably similar, environmentally sensitive waste management 

projects. 

 

Materials: Large amounts of steel, other metals, petroleum-derived plastics, concrete and other 

materials are mined, refined, molded, bent, welded and bolted together to form the components 

of a resource recovery facility.  Many of these materials can be recycled at the end of the 

facility’s service life, but recycling itself requires both energy and materials.  A large fraction of 

the materials used for construction and operation of the facility and appurtenant infrastructure are 

not practically recoverable. 

 

Fossil Fuels: Fossil fuels will be consumed in the construction and transportation of the 

machinery and materials to Waikoloa; however, the net use of fossil fuels will be reduced by a 

substantial amount in comparison to that used.  During operation at a gross volume of 300 tons 

per day the facility will produce enough electric power and bio-CNG to displace over 844,000 

diesel gallon Equivalents (DGE) per year.     
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6.3  SECONDARY AND CUMULATIVE EFFECTS 

 

A secondary impact or secondary effect may also be called an indirect impact or indirect effect.  

The term categorizes effects that are caused by the action and are later in time or farther removed 

in distance, but are still reasonably foreseeable. Indirect effects may include growth inducing 

effects and other effects related to induced changes in the pattern of land use, population density 

or growth rate, and related effects on air and water and other natural systems, including 

ecosystems. 

 

A cumulative impact is one which results from the incremental impact of the action when added 

to other past, present, and reasonably foreseeable future actions regardless of what agency or 

person undertakes such other actions. Cumulative impacts can result from individually minor but 

collectively significant actions taking place over a period of time. 

 

The BEH Resource Recovery facility construction and operation will not result in measurable 

changes in community growth, land use patterns, population density, or natural systems. The site 

is within an area used as an industrial aggregate source for many years.  The addition of a 

resource recovery facility synergistic with the currently approved mix of industries located or 

proposed for the quarry.   

 

The proposed action will join and support a nationwide shift away from landfilling for the 

purpose of recovery valuable products from waste.  In this sense there is a slow but irreversible 

shift toward recycling, reuse and conservation of materials.  When taken on a larger scale it 

could be considered part of a positive cumulative impact; however, there are no additional 

facilities planned for Hawaii County. 
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 PART 7:  SUMMARY OF POTENTIAL IMPACTS AND MITIGATION MEASURES 

 

Table 7-1 provides a summary of potential impacts and mitigation measures associated with the 

proposed action. 

 

Affected Environment Impact 

Level of 

Concern 

Impact and Mitigation 

Surface Water Resources 

and Drainage 

None Impact: Potential stormwater runoff during 

construction or operation 

Mitigation: None. No surface water runoff is 

anticipated, but use Best Management Practices 

Groundwater Resources Low Impact: Potential release of contaminated water 

Mitigation: Wet work will be done on impervious 

concrete surface, composting on low permeable liner  

Seismic and Geological None None: buildings to appropriate code 

Soils and Agriculture None None: Site is covered by an SUP for quarry activities 

Flora and Fauna Low Impact: habitat destruction of T&E species 

Mitigation: none. Area is previously disturbed and 

poor habitat for listed species 

Air Quality Positive Impact: emission from waste handling/treatment will 

be offset by reduction is use of petroleum fuels. 

Mitigation: equipment to be operated under 

requirements of Clean Air Act.  

Visual Character None None:  Facility cannot be seen from outside 

Noise None None: Facility cannot be heard from public areas 

Odor None None: Facility cannot be smelled from public areas 

Social Positive Impact: recovery of materials, job creation 

Historical and 

Archaeological 

None None: No resources identified 

Economic Positive Impact: increased materials recovery/sales, reduction 

is tip fees,  

Cultural None Traditional practices and important cultural sites will 

be preserved 

Public Facilities and 

Services 

Positive Reduced demand for County-owned landfills. 

Roads and Traffic Low Very small increase in traffic at key intersections 

Consistency with Govt. 

Plans and Policies 

Consistent Materials recovery supported by Federal, State and 

Local Plans 

Irretrievable Resources Positive Impact:  Reduced demand on natural resources 

through materials recovery 
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8.0  DETERMINATION OF SIGNIFICANCE 

In determining whether an action may have a significant effect on the environment under HRS 

11-200, the proponent must consider every phase of a proposed action, the expected 

consequences, both primary and secondary, and the cumulative as well as the short-term and 

long-term effects of the action.  

 

An action shall be determined to have a significant effect on the environment if it: 

 

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

resource;  

The proposed action would not result in an irrevocable commitment, loss or destruction of any 

protected natural resource.  No threatened or endangered species were identified within the 

development area.  Previous archeological studies concluded that there is no evidence of 

traditional practices or cultural artifacts within the footprint of the proposed action.   

 

2. Curtails the range of beneficial uses of the environment;  

No new natural areas will be developed in the proposed action, but unused and low quality 

agriculture land will be used for non-agricultural purposes.  The use of agricultural land for 

waste management requires a Special Permit in the County of Hawaii.  This permit is designated 

for unusual but reasonable land uses on agricultural land.  It will fall to the County Planning 

Commission to determine whether the loss of this agricultural land is justified by the proposed 

resource recovery facility. 

 

3. Conflicts with the state's long-term environmental policies or goals and guidelines as 

expressed in chapter 344, HRS, and any revisions thereof and amendments thereto, court 

decisions, or executive orders;  

The proposed action is consistent with the County General Plan, and the West Hawaii Functional 

Plan. 

 

4. Substantially affects the economic welfare, social welfare, and cultural practices of the 

community or State;  

The proposed action has beneficial impacts on the social and economic welfare of the County.  It 

obviates the need for the County taxpayers to support an expensive waste reduction technology 

and displaces imported petroleum from local sources.  

 

5. Substantially affects public health;  

The proposed action benefits public health by reducing emissions to air, soil and water over 

current waste management methods. 
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6. Involves substantial secondary impacts, such as population changes or effects on public 

facilities;  

The secondary and cumulative impacts from the proposed action are to reduce the impacts of 

landfilling at the West Hawaii Sanitary Landfill and displace imported fuel. 

 

7. Involves a substantial degradation of environmental quality; 

Temporary impacts associated with construction will include minor amounts of dust and noise, 

neither of which will be perceptible above background levels in a rock quarry. Other emissions 

are expected to be well within acceptable levels and less than those for landfilling waste.  

Environmental quality impacts are net positive. 

 

8. Is individually limited but cumulatively has considerable effect upon the environment or 

involves a commitment for larger actions;  

The proposed action is not part of any other development and no commitment for larger actions 

is required.  

 

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

The area in the vicinity of the subject property is a rock quarry.  Much of the area surrounding 

the project site is previously disturbed bare rock.  Special status species that depend on the parcel 

were not identified. 

 

10. Detrimentally affects air or water quality or ambient noise levels;  

The proposed action is not expected to result in degradation of the quality of air, water or soil at 

the site, above it or beneath it, however the proposed action may reduce the amount of 

greenhouse gasses, leachate and dust at the West Hawaii Sanitary landfill.  The site location 

ensures that noise generated by the facility is imperceptible from publicly accessible areas. 

 

11. Affects or is likely to suffer damage by being located in an environmentally sensitive area 

such as a flood plain, tsunami zone, beach, erosion-prone area, geologically hazardous land, 

estuary, fresh water, or coastal waters; 

The site is not within an environmentally sensitive area. 

 

12. Substantially affects scenic vistas and view planes identified in county or state plans or 

studies; or,  

The scenic vistas and unique view planes, and unique community character will be preserved by 

the proposed action. The facility will not be visible from any nearby areas accessible to the 

public. 

 

13. Requires substantial energy consumption. 

The objective of the proposed action is to recover and reuse waste materials through 

bioconversion to methane.  In reusing the methane to prevent it from being released to the 
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atmosphere. The proposed action will not reduce energy consumption, but will displace fossil 

fuels that are now used for electrical energy and transportation fuels.  

 

8.1 ANTICIPATED FINDING 

 

Based on analysis of the 13 significance criteria listed above, the proposed action is not expected 

to result in significant adverse environmental impacts when conducted within the constraints of 

the required plans and permits.  Comments received from the public and various agencies during 

this DEA review period, will provide new information, which will be considered in the final 

conclusion of this assessment.  Pending receipt of these comments from agencies and interested 

parties, this assessment anticipates reaching a Finding of No Significant Impact. 
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9.0  CONSULTED PARTIES, PUBLIC PARTICIPANTS AND CONTRIBUTORS 

9.1  LIST OF PREPARERS 

This EISPN has been prepared by North Shore Consultants, LLC.  David Robichaux, Project 

Manager, is primarily responsible for its content.  Invaluable assistance with technical content 

and editorial review has been obtained from: 

 

Clint Knox, Vice President, BioEnergy Hawaii 

Ron Terry Geometrician Associates  

Bob Rechtman, ASM Affiliates, Inc.  

Charles Jencks, Second & Peck Real Estate, LLC 

Goodfellow Brothers Inc. 

 

9.2  LIST OF AGENCIES AND ORGANIZATIONS AND OTHER CONSULTED 

PARTIES 

Parties consulted during preparation of the DEA represent some of those who have direct 

influence on planning and permitting for the proposed project. Agencies and individuals 

consulted to this point include: 

 

State of Hawaii 

DOH Office of Environmental Quality Control   

DOH –Solid Waste Management Office   

DBEDT – Energy   

DOT- Highways Division  

Land Use Commission   

 

County of Hawaii 

Office of the Mayor   

Department of Environmental Management   

Planning Department  

 

Interested Parties 

WQJ2008 Investment, LLC 

Ukumehame Quarry Company, LP 

WHC, Ltd (d.b.a. West Hawaii Concrete) 

Hawaii Island Economic Development Board 

Aha Moku State Board 

 

 

 



DEA Integrated Resource Recovery Facility 

 

  78  

   

 

Agencies and interested parties who have been provided copies and are requested to provide 

comments during the comment period include: 

 

Federal Agencies: 

US Army Corps of Engineers 

US Department of Agriculture 

Federal Emergency Management Agency 

US Department of Interior, Fish and Wildlife Service 

US Department of Transportation - Federal Aviation Administration 

 

State Agencies: 

State Land Use Commission 

DBEDT- Office of Planning 

Department of Health-All 

DLNR Forestry and Wildlife 

DLNR-Land Division 

DLNR-State Historic Preservation Division 

Department of Transportation 

 

County Agencies: 

Civil Defense 

Department of Environmental Management 

Planning Department  

Public Works 

Department of Research and Development 

Department of Water Supply 

Police Department 

Fire Department 

 

Interested Parties 

Kona Coast Resort Association 

Hawaii Gas 

HIEDB 

Waikoloa Community Association 

Waikoloa Resort 

Aha Moku 
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