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 1 New Kaua‘i Landfill Community Meetings 
 

Summary of Public Information Meetings for the 
Proposed New Kaua‘i Landfill and Resource Recovery Park 

A. Introduction 

The County initiated a series of community meetings to advise the public of its efforts for the 
selection of a new MSWLF and RRP. The meetings were designed to inform and solicit public 
comments. A total of seven community meetings were held from May 2012 through February 
2013 and included six community meetings and one site visit to the proposed project site at 
Ma‘alo. The meetings were convened prior to the County’s 2017 determination to implement 
the RRP at a later date in a separate HRS, Chapter 343 document. 

The dates and locations of the seven community meetings include: 

• Tuesday, May 22, 2012, 6:00–8:00 pm, King Kaumuali‘i Elementary School, Hanamā‘ulu 

• Wednesday, May 23, 2012, 6:00–8:00 pm, Kekaha Neighborhood Center, Kekaha 

• Tuesday, May 29, 2012, 6:00–8:00 pm, Kīlauea Elementary School, Kīlauea 

• Wednesday, May 30, 2012, 6:00–8:00 pm, Kōloa Courthouse/Neighborhood Center, 
Kōloa 

• Tuesday, February 5, 2013, 6:00–8:00 pm, King Kaumuali’i Elementary School, 
Hanamā‘ulu 

• Wednesday, February 6, 2013, 6:00–8:00 pm, Kekaha Neighborhood Center, Kekaha 

• Saturday, February 16, 2013, 10:00 am, Proposed Ma‘alo Landfill Site, Ma‘alo 

 The purpose of the meetings was to:  

1. Solicit community input to identify environmental and other relevant issues that should 
be considered and addressed in the EIS; and, 

2. Provide the community with updated information on the status of the EIS.  

 The records of the seven community meetings, public notification materials, PowerPoint 
presentations, meeting handouts, sign-in sheets, and comment sheets are provide as follows:   

Attachment A Summary of May 2012 New Kaua‘i Landfill Community Meetings 

Attachment B Summary of February 2013 New Kaua‘i Landfill Community Meetings 

Attachment C Summary of February 2013 Public Site Visit to Proposed Ma‘alo Landfill Site 

 





Attachment A 

Summary of May 2012 New Kaua‘i Landfill Community Meetings 

Meetings Held: 

Tuesday, May 22, 2012, 6:00‐8:00 pm, King Kaumuali‘i Elementary School, Hanama‘ulu  

Wednesday, May 23, 2012, 6:00‐8:00 pm, Kekaha Neighborhood Center, Kekaha 

Tuesday, May 29, 2012, 6:00‐8:00 pm, Kīlauea Elementary School, Kīlauea 

Wednesday, May 30, 2012, 6:00‐8:00 pm, Kōloa Courthouse/Neighborhood Center, Kōloa 

Attachments: 

A1 – Public Notification Material 

A2 – PowerPoint Presentation 

A3 – Meeting Handouts 

A4 – Sign-in Sheets 

A5 – Comment Sheet 
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Summary of May 2012 New Kaua‘i Landfill Community Meetings 
 
 
 

A. Introduction 

A series of four community meetings were held in May 2012 with the communities of 
Kaua‘i for the new Kaua‘i Municipal Solid Waste Landfill (MSWLF) and Resource 
Recovery Park (RRP).  

The purposes of the meetings were to: 
1. Solicit public input to help identify environmental and cultural issues to be 

considered and addressed in the upcoming EIS; and, 
2. Inform the public regarding ongoing activities and the upcoming EIS process. 

The four community meetings were held on the following dates and locations: 

1. Tuesday, May 22, 2012, 6:00‐8:00 pm, King Kaumuali‘i Elementary School, 
Hanamāʻulu 

2. Wednesday, May 23, 2012, 6:00‐8:00 pm, Kekaha Neighborhood Center, Kekaha 
3. Tuesday, May 29, 2012, 6:00‐8:00 pm, Kīlauea Elementary School, Kīlauea 
4. Wednesday, May 30, 2012, 6:00‐8:00 pm, Kōloa Courthouse/Neighborhood Center, Kōloa 

Notification for the community meetings was undertaken by the County of Kaua‘i 
using multiple media sources. A summary of the community notification effort is 
provided in Table 1. 

Table 1 
May 2012 Public Notification of Community Meetings 

Item Description 

2012  

First News 
Release 

Announced purpose, time and date of meetings. News release was issued by the 
County approximately 2 weeks prior to the start of the first meeting on May 22, 
2012.  

KONG Radio Four (4) radio announcements per day were made for six (6) days (24 total 
announcements). The announcements ran from May 11 to 13 and from May 19 to 
21, 2012.  

KKCR Radio Four (4) radio announcements per day were made for seven (7) days (28 total 
announcements). The announcements ran from May 15 to 21, 2012. 

Meeting 
Notification Flyer 

A flyer announcing the meetings were disseminated with the assistance of the 
Mayor’s Public Information Office. The flyer was distributed to community and trade 
associations and incorporated into the Chamber of Commerce newsletter. The 
Hanamā‘ulu Community organization also requested 500 copies for their delivery 
door‐to‐door. The flyer was completed on May 7th, and distributed after that date.  

Meeting Notices The County of Kaua‘i posted a Notice of Public Meetings at its County buildings. The 
notices were posted on May 14, 2012. 
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Item Description 

The Garden 
Island 
(Legal Section) 

A 2‐column by 7‐inch meeting advertisement was published for six (6) days on May 
11, 13, 14, 17, 18, and 20, 2012. 

Mid‐Week Kaua‘i The meeting advertisement was published on May 14, 2012. 

The public was also informed of the County’s website for the new MSWLF and RRP 
project (www.kauai.gov/newlandfillsite/), where announcements and documents 
would be made available. 

The printed documents used for the public notification is provided in Attachment A1. 

B. Meeting Process 

The agenda for all meetings included the following: 
• Introduction and Meeting Overview 
• Presentation 
• Public Comments 

All meetings were moderated by Resolutions Hawai‘i (facilitator) who introduced 
members of the County Administration and the consultants AECOM and R. M. Towill 
Corporation. Mayor Carvalho welcomed the audience thanking all for their patience and 
attendance at the first meeting of May 22nd at the King Kaumuali‘i Elementary School. 

The facilitator followed the same format for all meetings, which included: 

1. A review of the agenda and purpose for the meeting; 

2. An opportunity for the public to briefly present any issues that needed to be 
addressed in the EIS process, prior to the consultant’s presentation(no 
comments were offered at this stage during the meetings); 

3. A power point presentation by the consultants describing the history of Kaua‘i’s 
landfill siting efforts, the current status and future plans the new landfill project, 
including future opportunities for community input; and 

4. A summary of the major concerns raised by the community for use by the 
consultants in preparing the EIS. 

The PowerPoint presentation provided during the meetings is in Attachment A2. The 
meeting handout is provided in Attachment A3. The sign‐in sheet is provided in 
Attachment A4. The comment sheet distributed at the meetings is provided in 
Attachment A5.
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C. Record of Public Comments Received 

The following is the summary of public comments received from a series of four 
community meetings held in May 2012 to initiate the start of consultation with the 
communities of Kaua‘i for the proposed development of a new Municipal Solid Waste 
Landfill and Resource Recovery Park.  

Note: Text in brackets “[  ]” are added to aid readability. 

C.1. Meeting No. 1 – King Kaumuali‘i Elementary School, Tuesday, May 22, 2012 

• The full range of potential health impacts need to be addressed 
• [There are] groundwater impacts 
• [There is a ] impact on property values 
• I am disappointed that the road is in a separate EIS from the landfill they need to 

be discussed together 
• Cultural impacts need to be carefully addressed 
• Social and economic impacts 
• Toxic fluids produced by the landfill need to be addressed 
• The impacts of flooding on the site and any runoff issues that could occur, 

especially how to prevent toxic runoff in view of the wetness of the area and the 
potential for global warming to make it even wetter and increase the frequency 
and severity of storms 

• I want to see these studies show that this landfill is in the smartest place on the 
island for it and I want the smartest people assuring me that there will not be 
any adverse impacts 

• Who is liable for damage if the experts are wrong and things go wrong 
• When I toured Kekaha I was surprised I expected it to be smelly ‐ it was not 

smelly and they had a system to catch the leachate and it seemed to operate 
well 

• If Ma‘alo is the chosen site the studies need to look at the road issues and any 
positives the project might have for the community 

• Will there be public tours of the site? Can we get access to see for ourselves 
what the site is like? 

• Concerned about the road and it's closeness to residences with the type of traffic it 
will have ‐ those impacts need to be addressed 

• The document [EIS] should show that it will not impact any neighborhood 
negatively 

• There needs to be more outreach to non‐English speakers at all levels of the 
community – persons with appropriate language skills should go door‐to‐ 
door with handouts in the appropriate languages 

• How do we know that what we say tonight will change anything? 
• You need to bring large topo[graphic] maps to the meetings so we can really 

see the site and the topography 
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• If we continue with the focus of reuse and recycling of waste, we may not need a 
landfill ‐ this alternative should be considered in the EIS 

• Why such a large site? [commenter referring to the Ma‘alo landfill site] 
Because small sites are more costly to develop 

• Watersheds and ocean reefs are dying putting the landfill in a water catchment 
area is not a good idea not just for the nearshore waters and reefs, but for our 
fisheries – these issues need to be addressed 

• Please include the list of all sites looked at in your documents for meetings 
• Requirements such as stores taking back electronic waste should be strongly 

enforced to reduce the waste stream also more education on waste stream 
reduction for the public needs to be provided in the County 

• Roads must be part of the process and include all access issues ‐ should also look 
at the growth potential that the road would create for other public facilities and 
uses within the corridor 

• Look at a smaller [landfill] footprint based on the push for recycling and reuse – 
how big do we really need this site to be? 

• An incineration alternative should be looked at 
• Impacts on agricultural crops, their water supply and farmer access need to be 

addressed 
• More education on how to reduce the waste stream needs to be a priority 
• Impacts on the Tanaka pond need to be addressed 
• Impacts on the pump house by the prison also need to be addressed 
• Proximity to drinking wells needs to be addressed 
• Odor issues need to be addressed 
• What are the plans for the methane gas ‐ will you collect and sell – these need to 

be addressed 
• All road routes need to be looked at 
• Why is the Resource Recovery Park (RRP) not on state land next to the landfill? 
• Is Ma`alo going to be the site and nothing we say will change that? Answer: It 

is the preferred site but that has changed in the past 
• Future press releases should include the website 
• Neighborhood groups in potential siting areas should be contacted 
• Show the residences on your maps so we can see the distances – this is an issue 

that needs to be addressed in the EIS 
• What is the status on the RRP feasibility study? Answer: The draft should be out in 

August [2012] 
• Studies should note the benefits of a landfill 
• Cultural resource issues that were raised in the siting study meeting should be 

addressed 
• This feels like last meetings and that we are just doing it over again 
• Shouldn't the RRP be sited closer to an area where things can be shipped out 

since we do not process on this island – should address this in the EIS 
• Documents should clearly discuss costs 
• How does it work between the RRP and landfill as regards timing, and materials 
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flow etc. – this needs to be addressed 
• Need to make sure that the information used for these studies and landfill 

planning is based on current waste stream data reflecting the increase in 
recycling and reuse and our change in lifestyle 

• Need to assume in design that we continue to do better in recycling and reuse 
and therefore our landfill needs decrease 

• Need to discuss a MRF [Materials Recycling Facility] program 
• Flora and fauna studies need to occur 
• Impacts of the site on tourism and view plains 
• Need to see all of these questions answered in a way that the answers are 

easily connected to the questions not buried in a document and hard to find 
or link to the questions 

• Documents need to consider that this might not be the right site 
• Consider accepting comments by e‐mail 
• Drinking water issues 
• Best site in my opinion is to go back to Kekaha 
• Who pays for the road needs to be addressed 
• [There are] Dust issues 

C.2. Meeting No. 2 – Kekaha Neighborhood Center, Wednesday, May 23, 2012 

• The studies [undertaken for the EIS] should look at state of the art development 
for this site [Ma’alo] 

• The document [EIS] needs to address what manner and style the county will use 
to address community concerns and these have to be addressed in a meaningful 
way 

• The document [EIS] needs to show and assure that the landfill will be properly 
developed and lined 

• Water table protection needs to be assured 
• The document [EIS] needs to describe the way all potential contaminants will be 

dealt with 
• The document [EIS] needs to describe the way all potential contaminants will be 

dealt with 
• The documents [EIS and special studies] need to include a scenario for 

monitoring for the life of the site if indeed it is 264 years 
• Need to address the length of time liners maintain their integrity if the life of the 

landfill is going to be this long 
• What types of services and activities will be in the resource recovery park needs 

to be discussed 
• Cover material issues need to be discussed such as if the cover material is 

transported to the site what contaminants might it have, i.e., is it going to be 
"dirty" dirt [contaminated soils] – if it is, how will it be cleaned up – if it has GMO 
[Genetically Modified Organism] contaminants what steps will be taken to make 
sure that dust does not fly off the trucks during transport and effect farmers along 
the transport route 
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A Clip Board1 issue was raised by the community during the meeting involving a 
request for follow‐up by the County of Kaua‘i. The comment was: The County needs 
to come talk to the Kekaha community regarding how liability issues get handled after 
the Kekaha landfill closes. 

 

C.3. Meeting No. 3 – Kīlauea Elementary School, Tuesday, May 29, 2012 

• How will the methane be recovered – this needs to be discussed. Will it be 
considered a resource? 

• Ways to minimize the methane production need to be discussed, it would be 
best if we could design a landfill with no or minimal methane production 

• There should be discussion as to whether the site can accommodate an H‐ 
POWER [Honolulu Program of Waste Energy Recovery is a waste to energy 
incinerator] type facility 

• If we achieve our goals of landfilling as little as possible the result might be a 
more toxic landfill. How do we deal with this 

• There needs to be discussion how [and] what are the best ways to separate out 
the recyclables and recoverables to make sure that all are recovered and none 
end up in the landfill 

• How do we deal with combustibles that cannot be recycled? 
• Traffic flow needs to be discussed especially at the river intersect 
• There needs to be discussion on whether all recycling facilities will be located at 

the RRP or will some be appropriately located in geographic areas outside of the 
RRP to be more convenient to communities such as green waste facilities 

• Tipping fees aimed at promoting recycling should be addressed. The County 
should continue its action and support for zero waste 

 
1 

An issue that does not pertain to the purpose of the meeting but requires follow‐up. 

• The report [EIS] needs to address cultural impacts, groundwater, surface water, 
flood plains, visual resources, ambient noise issues and biological resources 

• Maps showing the complete project and maps for all alternative sites need to be 
included 

• Discussion on any inconsistencies between the proposed action and the existing 
[County] General Plan and Regional Plans needs to be addressed 

• Discussion on both direct and indirect impacts as well as cumulative and growth 
inducing impacts needs to be in the document [EIS] 

• Look at appropriate decentralization of resource recovery especially green waste 
• MRF [Materials Recycling Facility] should be located close to the harbor 
• Traffic impacts need to be addressed 
 

C.4. Meeting No. 4 – Kōloa Courthouse/Neighborhood Center, Wednesday, May 30, 2012 

• What does cell mean?, you need to define the term and talk about how cells will 
be developed and any potential impacts on the water table 
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• What will happen to the dirt that is dug out at the site? 
• Does having a central location more inland for recycling, etc., mean that there 

will be less shipping cost to transport? 
• What kinds of efficiencies would you get if the MRF [Materials Recycling Facility] 

were closer to the harbor? ‐ need to look at number of trips, gas consumed, and 
carbon loading issues – what are differences in these issues if it were located at 
the harbor instead of inland? ‐ need to look at efficiencies of all elements of a MRF 
with relation to centralizing, decentralizing and all other alternatives ‐ need to take 
into account convenience of location areas for users in order to increase user‐ship 
‐  look at places people frequent 

• Don't agree that the land is owned by the State and Grove Farm, my family has 
a claim to the land so the document [EIS] needs to look at land ownership 
issues ‐ DLNR [Department of Land and Natural Resources] needs to act on the 
claim I filed 

• Need to look at impacts on important or potentially important agricultural 
lands 

• Why are the RRP site and the landfill site separated and why is RRP not also on 
state land 

• Rainfall impacts need to be looked at 
• Road and traffic issues need to be looked at ‐ will it use an existing road or a 

new one? 
• What is the cost benefit of maximum diversion of waste from the landfill? 
• Cost benefit of banning all wet and dry organic matter from the landfill needs to 

be looked at ‐ what are cost differences and the differences in potential 
environmental impacts if we do one or both of these? 

• Need to look at any inconsistencies between the proposal and the [County] 
General Plan or Regional Plans 

• Direct and indirect environmental and cumulative impacts as well as growth 
inducing impacts need to be looked at 

• All of the statements made in the handout for this evening’s meeting need to 
be addressed and the methodology behind the statements needs to be 
explained 

• Impacts on drinking water need to be looked at 
• Mitigation and alternatives to the proposed project and location of MRF need 

to be looked at 
• Ground water, surface water, floodplains, cultural and biological resources, 

noise and cumulative impacts need to be addressed 
• Technical, economic and environmental aspects as well as a no‐project 

alternative need to be discussed 
• Discussion on diversion policies and their impacts need to be in the document 
• A discussion of the Kālepa Agricultural Park including number of acres and any 

impact this project will have on it or its expansion ‐ as well as the delivery of 
pressurized water to the farmers 

• Again I do not agree on the ownership of the land and what we are discussing 
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tonight is only the County's plan for the site – my family as owners would like to 
see a graveyard for Native Hawaiians on the site 

• What type of road infrastructure will be involved? ‐ what are the development 
pressures created by access proposals? – who pays for roads and who benefits 
from the road construction? 

• Will there be [a] County use bypass [road] from Kuhi behind Līhu‘e to the site? 
• RRP needs to be in the EIS ‐ is Grove Farm building it, donating the land ‐ how 

many acres is the site [and] what will be in the RRP? 
• Need to discuss lost use opportunities for the land the landfill is developed on 
• Where is Kālepa Agricultural Park in relation to the site? ‐ what impact does the 

landfill have on it and future expansion plans 
• What impacts does the landfill development have on Hawaiian Home Lands? 
• There needs to be a discussion of the connection to the Harbor for shipping 

collected materials out 
• What are your assumptions on diversion rates over the years? 
• Is county zero waste policy being considered in project? 
• What is the estimated cost of road infrastructure? 
• Is there a communication/education aspect at RRP to develop and efficiently 

manage the site and to maximize the use 
• Siting study needs to include where things will be located, travel measures and 

cost including calculations from trip origin to destination and how many trips 
• Decentralized consideration for these facilities is not just about convenience 

but also about carbon loading, fossil fuel use and traffic impacts and these need 
to be considered 

• Roadway behind Hanamāʻulu should be discussed to take traffic off the main 
road 

• Recreational aspect that could be developed and served through providing new 
access route(s) for the landfill need to be discussed such as public access to 
Kālepa Ridge and Wailua River 

• Socio economic impacts need to be addressed 
• How will alternatives be identified for each RRP element?, what are the criteria 

for siting each element that lead to optimum operation of the element? – the 
description must have sufficient detail to allow comparison between the 
alternative placement being discussed and the placement at the proposed RRP 

• [What are the] Wildlife impacts 
• List of types of buildings, hours of operation and cost impacts needs to be in the 

studies 
• Education needs to be a component of the RRP 
• Alternative sites need to be evaluated 

C.5. Additional Comments 

Additional Comments 1 (Pamela Burrell) 

• Traffic will affect the residents close by‐in the Hanamāʻulu area_the flow pattern 
• Move towards zero waste management 
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• Kaua‘i’s Solid Waste Management Plan is quite good. I urge us to follow it quickly. 
 

Additional Comments 2 (Patrick Gegen, Zero Waste Kaua‘i) 

County Policy Issues 
• With a diversion goal of 70% in 10 years established in the recently passed Zero Waste 

Resolution, what are the design assumptions for annual disposal and ultimate capacity? If 
we can move aggressively to achieve a 50% or 60% diversion rate by the time the landfill 
is completed, Will we really require all that space? It seems it may be more appropriate to 
locate those elements of the Resource Recovery Park, which are appropriate, on the 
actual landfill site as it is State land. This would simplify integration of operations, reduce 
capital and operating costs and give the County more control over the operations of the 
various diversion options. 

• Why isn't the entire site on state land? 
• The EIS should include a discussion of diversion policies and the County's commitment 

to achieving the goals of the Zero Waste Resolution at the new landfill as part of the 
landfill design and construction, and operations. 

Need for future policies 

• The EIS should also address "external" County policies and programs necessary to 
maximize diversion and reduce the environmental impacts of the landfill. Programs such 
as: Pay As You Throw; Banning all wet organics; Commercial and Construction recycling 
mandates; and Bans on the sale specific materials such as styrofoam containers and 
disposable plastic water bottles should be an essential part of the approval of any 
disposal site. 

• An evaluation should be made of the costs and benefits of maximizing diversion, while 
minimizing environmental and nuisance Impacts by establishing a policy of banning 
(maximizing the diversion of) all wet organic material, thereby minimizing methane 
generation and leachate toxicity. (see www.cool2012.com) with the goal of creating an 
Inert Residue Fill. 

• The EIS should address providing funding and staff resources to achieve our diversion 
goals at a level comparable to what is to be spent on creating a new disposal facility. A 
tipping fee surcharge on all disposal should be established to generate funds for an 
aggressive outreach and education campaign. 

• There have been concerns voiced regarding the toxicity of certain wastes. Especially 
what is left after the easily recyclable material is diverted. Reducing the impacts of 
potentially toxic leachate could be managed in a number of ways: First, Including a 
Hazardous Waste collection system for small commercial generators as part of the 
CHARM; Second, working with other communities and organizations nationwide to 
reduce the toxicity of many everyday products, and Finally, Implementing Extended 
Producer Responsibility legislation that would require the manufacturers to develop 
programs to take back their products. All these issues need to be discussed as 
alternatives to simply continuing to bury this material. 

Resource System vs. Resource Park 
• The EIS should address the alternative of developing an integrated Resource Recovery 

System (i.e., siting complementary facilities at various locations other than the Resource 
Recovery Park where appropriate) rather than locating all the diversion activities at a 
Resource Recovery Park (a single location adjacent to the landfill). 
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• The EIS should address the traffic impacts on Ma‘alo Rd, especially at the intersection 
with Kūhiō Hwy. In addition, there should be a discussion of the mix of residential and 
small commercial vehicles with the larger commercial haulers and County trucks. As an 
alternative: It seems more efficient, safer, and more logical to locate elements of the RRP 
such as the MRF, the Center for Hard to Recycle Material, and residential and small 
commercial waste and greenwaste drop sites in a more convenient location with better 
access to the harbor. 

Concerns about runoff into neighboring farm land, the water table and the Wailua River. 
• Is the liner system adequate – how many years? 
• From what has happened on O‘ahu....A plastic‐lined hole would create toxic fluids that 

will run off in heavy rains and wind. Global warming will only increase precipitation on 
the wettest place on earth. 

• Are their plans for capturing methane for making energy? 
 

Additional Comments 3 (David Monasevitch for Kapaia Foundation) 

• The Board of Directors of the Kapaia Foundation are unanimously opposed to the 
Ma‘alo Landfill location mauka of Kālepa Ridge. 

Additional Comments 4 (David Monasevitch) 

• I am adamantly opposed to the New Kaua‘i Landfill proposed site called Ma‘alo located 
behind Kālepa Ridge (mauka). 

• It is too close to viable fresh water. 
• It is on arable land – farmable land. 
• It steals crown lands from the Hawaiian people 
• It sets up a scam to pay Grove Farm. 
• The down stream toxicity cannot be prevented or fixed once there’s spill over. 
• I propose using the land from Hanamāʻulu Bay as the current Transfer station to the 

Kapule Hwy. Or the land N of Hanamāʻulu Bay along that Ridge. 
 

Additional Comments 5 (Nina Monasevitch) 

• It is totally unacceptable to even consider putting a landfill anywhere near fresh water – 
as the propose Ma‘alo site is. 

• The Ma‘alo site is Ag. land and should be used and or available as Ag. land. 
• This proposed site will have a very negative impact on the Hanamāʻulu neighborhood. 
• Have you consulted with Native Hawaiians about this site? 
• I think a much better site for landfill is in the Puhi/Kīpū area – just south and inland from 

the Humane Society. This is away from neighborhoods & freshwater source. 
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Public Notification Material 





News Release 
For Immediate Release: May XX, 2012 

 
Notice of Public Preconsultation Meetings  
Environmental Impact Statement (EIS) for a New Municipal Solid Waste Landfill  
and Resource Recovery Park 

 
The County of Kaua`i Department of Public Works, Solid Waste Division, will host four preconsultation 
meetings on the island of Kaua‘i to obtain public input and identify issues to be addressed in the upcoming 
Environmental Impact Statement (EIS) for a New Municipal Solid Waste Landfill and Resource Recovery Park.  

During the meetings, activities performed to date will be briefly summarized, the EIS process will be 
explained, and the public will be solicited to provide comments and identify specific environmental concerns 
for consideration in the EIS. 

The existing Kekaha Landfill, presently the only municipal solid waste landfill facility (MSWLF) serving the 
Island of Kaua‘i, has already surpassed its original design capacity. The existing  two lateral expansions 
(Cell 1 & 2) are projected to reach capacity by early 2017, and an additional vertical capacity is already 
being considered to provide the necessary capacity to develop a new landfill. The County is also 
proposing development of a Resource Recovery Park, to maximize efforts to reduce, reuse, and recycle 
material that would otherwise remain in the waste stream.  

The public is encouraged to attend the public preconsultation meetings, which will be held at the 
following dates, times, and locations: 

• Tuesday, May 22, 2012, from 6:00 pm to 8:00 pm, King Kaumuali‘i Elementary, Hanama‘ulu, 
Kauai 

• Wednesday, May 23, 2012, from 6:00 pm to 8:00 pm, Kekaha Neighborhood Center, 
Kekaha, Kauai 

• Tuesday, May 29, 2012, from 6:00 pm to 8:00 pm, Kīlauea Elementary School, Kīlauea, Kauai 
• Wednesday, May 30, 2012, from 6:00 pm to 8:00 pm, Kōloa Courthouse at Neighborhood 

Center, Koloa, Kauai 
 

A presentation of the proposed action will be presented. Written comments may be submitted at the 
meetings or by mail. Mailed comments should be postmarked no later than July 30, 2012.  

Mail comments to:  
   R. M. Towill Corporation  

Re: County of Kauai New Landfill EIS 
2024 North King Street, Suite 200  
Honolulu, Hawaii 96819 

 
The County is committed to consider all comments and input from the public as the Final Environmental 
Assessment/Environmental Impact Statement Preparation Notice is developed. 



Radio Public Service Announcement  

The County of Kaua`i Department of Public Works, Solid Waste Division, will host four preconsultation 
meetings on the island of Kaua‘i to obtain public input and identify issues to be addressed in the upcoming 
Environmental Impact Statement (EIS) for a New Municipal Solid Waste Landfill and Resource Recovery Park.  

During the meetings, activities performed to date will be briefly summarized, the EIS process will be 
explained, and the public will be solicited to provide comments and identify specific environmental concerns 
for consideration in the EIS. 

The public is encouraged to attend the public preconsultation meetings, which will be held at the 
following dates, times, and locations: 

• Tuesday, May 22, 2012, from 6:00 pm to 8:00 pm, King Kaumuali‘i Elementary, Hanama‘ulu, 
Kauai 

• Wednesday, May 23, 2012, from 6:00 pm to 8:00 pm, Kekaha Neighborhood Center, 
Kekaha, Kauai 

• Tuesday, May 29, 2012, from 6:00 pm to 8:00 pm, Kīlauea Elementary School, Kīlauea, Kauai 
• Wednesday, May 30, 2012, from 6:00 pm to 8:00 pm, Kōloa Courthouse at Neighborhood 

Center, Koloa, Kauai 
•  

Written comments may be submitted at the meetings or by mail. 

Mailed comments should be postmarked no later than July 30, 2012, Hawaii Standard Time.  

 



 
NOTE: Special accommodations and sign language interpreters and interpreters for non-English 
speaking persons are available upon request five (5) days prior to the meeting date.  To request 
an accommodation please contact the County Solid Waste Division at 241-4837 or via email at 

afraley@kauai.gov. 
 

Notice of  
Public Meetings 

 
Preconsultation Meetings for 

New Municipal Solid Waste Landfill 
and Resource Recovery Park 

Environmental Impact Statement 
 
 

 
 

 
 
  
 
 
 
 
 
 
 
 
 

The County of Kaua`i Department of Public Works, Solid Waste Division, will host four 
preconsultation meetings on the island of Kaua‘i to obtain public input and identify issues to be 
addressed in the upcoming Environmental Impact Statement (EIS) for a New Municipal Solid 
Waste Landfill and Resource Recovery Park.  

 
During the meetings, activities performed to date will be briefly summarized, the EIS process will 
be explained, and the public will be solicited to provide comments and identify specific 
environmental concerns for consideration in the EIS. 

 
Call the County Solid Waste Division with questions at (808) 241-4837. 

Tuesday, May 22, 2012, from 6:00 pm to 8:00 pm 
 King Kaumuali‘i Elementary, Hanama‘ulu, Kauai 

 
Wednesday, May 23, 2012, from 6:00 pm to 8:00 pm  

Kekaha Neighborhood Center, Kekaha, Kauai 
 

Tuesday, May 29, 2012, from 6:00 pm to 8:00 pm  
Kīlauea Elementary School, Kīlauea, Kauai 

 
Wednesday, May 30, 2012, from 6:00 pm to 8:00 pm  
Kōloa Courthouse at Neighborhood Center, Koloa 

 
 



Notice of Public Preconsultation Meetings  
Environmental Impact Statement (EIS) for a New Municipal Solid Waste Landfill  

and Resource Recovery Park 
 

The County of Kaua`i Department of Public Works, Solid Waste Division, will host four preconsultation 
meetings on the island of Kaua‘i to obtain public input and identify issues to be addressed in the upcoming 
Environmental Impact Statement (EIS) for a New Municipal Solid Waste Landfill and Resource Recovery Park.  

During the meetings, activities performed to date will be briefly summarized, the EIS process will be 
explained, and the public will be solicited to provide comments and identify specific environmental concerns 
for consideration in the EIS. 

The existing Kekaha Landfill, presently the only municipal solid waste landfill facility (MSWLF) serving the 
Island of Kaua‘i, has already surpassed its original design capacity.  The existing two lateral expansions 
(Cell 1 & 2) are projected to reach capacity by early 2017, and an additional vertical capacity is already 
being considered to provide the necessary capacity to develop a new landfill. The County is also 
proposing development of a Resource Recovery Park, to maximize efforts to reduce, reuse, and recycle 
material that would otherwise remain in the waste stream.  

The public is encouraged to attend the public preconsultation meetings, which will be held at the 
following dates, times, and locations: 

• Tuesday, May 22, 2012, from 6:00 pm to 8:00 pm, King Kaumuali‘i Elementary, Hanama‘ulu, 
Kauai 

• Wednesday, May 23, 2012, from 6:00 pm to 8:00 pm, Kekaha Neighborhood Center, 
Kekaha, Kauai 

• Tuesday, May 29, 2012, from 6:00 pm to 8:00 pm, Kīlauea Elementary School, Kīlauea, Kauai 
• Wednesday, May 30, 2012, from 6:00 pm to 8:00 pm, Kōloa Courthouse at Neighborhood 

Center, Koloa, Kauai 
 

A presentation of the proposed action will be presented. Written comments may be submitted at the 
meetings or by mail. Mailed comments should be postmarked no later than July 30, 2012, Hawaii 
Standard Time.  

Mail comments to:  
   R. M. Towill Corporation  

Re: County of Kauai New Landfill EIS 
2024 North King Street, Suite 200  
Honolulu, Hawaii 96819 

 
The County is committed to consider all comments and input from the public as the EIS is developed. 

NOTE: Special accommodations and sign language interpreters and interpreters for non-English speaking persons 
are available upon request five (5) days prior to the meeting date.  To request an accommodation please contact the 
County Solid Waste Division at 241-4837 or via email at afraley@kauai.gov. 
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New Kaua‘i Landfill 
Environmental Impact Statement 

Community Meetings
Department of Public Works

County of Kaua‘i

Agenda
 Purpose of this meeting: 

To identify environmental and cultural issues that the public 
feels need to be addressed in the upcoming Environmental 
Impact Statement (EIS) for the new municipal landfill and 
resource recovery park (RRP).

 Meeting Outline:
 (1) Introduction and Background
 (2) Project Overview
 (3) Public Comments on Environmental and Cultural

Issues and Concerns

2

Introduction and Background
 The existing Kekaha Landfill is the only operating facility of its 

kind on Kaua‘i, and is approaching its design capacity.

 The County is committed to promoting reduce, reuse, 
recycling, and other means to divert waste from the landfill.

 Even with waste recycling and other forms of waste recovery 
an engineered municipal solid waste (MSW) landfill will remain 
necessary to handle by-products associated with waste 
recycling and recovery, and for waste that cannot be further 
recycled, recovered, or reused.

3

Background
 County began the landfill siting process in 2000, 

culminating in two reports:
 Kaua‘i Municipal Solid Waste Landfill Siting Study, 2001
 New Kaua‘i Municipal Solid Waste Landfill, Kalepa Site 

Investigation, 2002
 8 potential landfill sites were identified and compared based on 

19 environmental, technical, and social/cultural criteria

 County convened Mayor’s Advisory Committee on 
Landfill Site Selection in 2007
 Advisory Committee developed and prioritized 26 community-

based criteria and evaluated 7 of the identified landfill sites

4

EIS Overview
 The current project has three major tasks:

1. Siting Study: Re-evaluate the 8 previous sites
 Use previous methodologies, with improvements and enhancements
 Choose a proposed landfill site

2. Engineering Feasibility Study and Conceptual Design for:
 A new Landfill
 A Resource Recovery Park (RRP)

3. State of Hawaii Environmental Impact Statement (EIS): to 
identify and address environmental impacts and effects
 The goal of this meeting is to begin the EIS process by soliciting the 

public’s input to identify the environmental and cultural impacts and 
effects that must be addressed. 

 At this early stage we want to make sure we understand and 
document the community’s concerns, which we will address in 
the EIS.

5

Landfill Siting Study 
 Siting Study – Conducted to compare the 8 sites
 State and other Landfill Criteria
 Preliminary Engineering Evaluation
 Planning-Level Cost Estimates
 Community Criteria Evaluation (CCE), updates the MACLS Report
 Sustainability & Resource Recovery Park (RRP)
 Existing (Agricultural) Land Use
 Landowner Willingness

 Siting Study will be posted to the County’s New Landfill Website:
 http://www.kauai.gov/NewLandfillSite

6
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Landfill Siting Study

7

 Result of the Siting Study: 
Ma‘alo is the preferred 
alternative.

 Basis for this decision:
 The only willing landowner.
 Longest site life – estimated 

264 years.
 Overall least annual cost.
 Ranks best on the CCE.
 Central location = cost

savings and positive 
sustainability effects.

 Landowner willing to site 
adjacent RRP.

 Anticipated relatively low 
nuisance factor due to local 
topography.

Preliminary schematic: subject to change.

Feasibility Study and Conceptual Design
 Resource Recovery Park (RRP)

 As part of its commitment to reduce, re-use, and recycle, and to 
maximize diversion of waste from the landfill, the County has begun a 
feasibility study to: 
 Investigate appropriate recycling and re-use technologies
 Provide cost estimates, technical feasibility analysis,  and recommendations

 Draft Feasibility Study will be made available for public review and 
public meetings will be held to solicit feedback. 
 Estimated date is August, 2012.

 Landfill
 Provide conceptual design and cost estimates

8

EIS Process
 The County’s EIS will be based on Hawai‘i Revised Statutes, 

Chapter 343, the EIS Law.

 County of Kaua‘i seeks public participation to help make this a 
better project. 
 The Draft and Final EIS will include a section documenting  public 

comments received and the responses, to ensure all relevant issues 
are addressed.

 County is committed to address community concerns.

 Public input into this process will be solicited with three sets 
of public meetings (total of 8 meetings), plus three public 
comment mail-in periods.  

9

EIS Process – Public Meetings
 There will be three rounds of public meetings.
 Public comments will be documented,  and responses will 

be included in an Appendix to the EIS.
1. These initial meetings are being conducted to solicit

public input:
 May 22, King Kaumuali‘i Elementary, Hanama‘ulu
 May 23, Kekaha Neighborhood Center, Kekaha
 May 29, Kīlauea Elementary School, Kīlauea
 May 30, Kōloa Courthouse/Neighborhood Center, Koloa

2. Second round of public meetings (2 meetings) after
publication of FEA/EISPN. 

3. Third round of public meetings (2 meetings) after
publication of the DEIS.

10

Summary of EIS Process 
 The comprehensive EIS process will include publication of the 

following documents, with associated opportunities for public 
input:

 FEA/EIS PN – EIS Preparation Notice, approx.  August 2012
 30 Day Public Comment Period, including 2 public meetings

 DEIS – Draft EIS, approx.  May 2013
 45 Day Public Comment Period, including 2 public meetings

 FEIS – Publication of Final EIS
 FEIS expected approximately November 2013

 Documents and news will be posted to the New Landfill Website:
 http://www.kauai.gov/NewLandfillSite

11

Relevant Public Comments on 
Environmental Issues and Concerns

Comments ? 
Concerns ?

12
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New Kaua‘i Landfill 
Environmental Impact Statement p

Community Meetings

Purpose:

Th f i iti l bli ti

Initial public meetings:

These four initial public meetings 
are being conducted to:

1. Solicit public input to help 
identify environmental and 
cultural issues to be 
considered and addressed in

• Tues., May 22, 2012, 6:00‐8:00 pm, King 
Kaumuali‘i Elementary, Hanama‘ulu

• Wed., May 23, 2012 , 6:00‐8:00 pm, Kekaha 
Neighborhood Center, Kekaha

• Tues., May 29, 2012, 6:00‐8:00 pm, Kīlauea 
considered and addressed in 
the upcoming EIS.

2. Inform the public regarding 
ongoing activities and the 
upcoming EIS process.

Elementary School, Kīlauea

• Wed., May 30, 2012, 6:00‐8:00 pm, Kōloa 
Courthouse/Neighborhood Center, Koloa

EIS Process

The EIS process includes the following milestones and opportunities for public 
input:

1. Initial Public Meetings

2. FEA/EIS PN – approx. August 2012

30 Day Public Comment Period, including 2 additional public meetings

3. DEIS – Draft EIS approx. May 20133. IS raft IS approx. May 0 3

45 Day Public Comment Period, including 2 additional public meetings

4. FEIS – Publication of Final Environmental Impact Statement

FEIS expected approximately November 2013

Documents and news will be posted to the County’s New Landfill Website:

http://www.kauai.gov/NewLandfillSite



Ma‘alo is the proposed landfill site.

 The onl illing lando ner The only willing landowner.

 Longest site life – estimated 264 years.

 Overall least annual cost.

 Ranks highest on the Community Criteria Evaluation.

 Central location = cost savings and positive sustainability 
effects.

 Landowner willing to site adjacent RRP.

 Anticipated relatively low nuisance factor due to local Anticipated relatively low nuisance factor due to local 
topography.

The Final Siting Study Report will be available on the County’s website.

2

Preliminary schematic: subject to change.
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NEW KAUA'I LANDFILL 

ENVIRONMENTAL IMPACT STATEMENT (EIS) 

COMMUNITY COMMENT FORM 

I would like the following issues to be addressed in the EIS process: 

Optional: 

Name: 
-------------------------

email: 
------------------- 

COMMENTS MOST HELPFUL IF RECEIVED PRIOR TO MARCH 10, 2013. 

ALTERNATIVERLY, EMAIL COMMENTS TO: Kauai-lf-eis@hawaii.rr.com

kellyp
Text Box
 JULY 30, 2012

kellyp
Text Box



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

R.M. TOWILL CORPORATION 

RE: COUNTY OF KAUAI NEW LANDFILL EIS 

2024 NORTH KING STREET, SUITE 200 

HONOLULU, HAWAI'I 96819 



Attachment B 

Summary of February 2013 New Kaua‘i Landfill Environmental Impact Statement  

Community Meetings 

Meetings Held: 

Tuesday, February 5, 2013, 6:00‐8:00 pm, King Kaumuali‘i Elementary School, Hanamā‘ulu 

Wednesday, February 6, 2013, 6:00‐8:00 pm, Kekaha Neighborhood Center, Kekaha 

Attachments: 

B1 – Public Notification Material 

B2 – PowerPoint Presentation 

B3 – Meeting Handouts 

B4 – Sign-in Sheets 

B5 – Comment Sheet 





 1 New Kaua‘i Landfill Community Meetings 
 

Summary of February 2013 New Kaua‘i Landfill Environmental Impact Statement  
Community Meetings 

A. Introduction 

 Two community meetings were held in February 2013 to continue community 
engagement for the new Kaua‘i Municipal Solid Waste Landfill (MSWLF) and Resource 
Recovery Park (RRP). 

 The purpose of the meetings was to:  
1. Continue the process of soliciting community input to identify environmental and 

other relevant issues that should be considered and addressed in the EIS; and, 
2. Provide the community with updated information on the status of the EIS.  

 The two community meetings were held on the following dates and locations: 
1. Tuesday, February 5, 2013, 6:00‐8:00 pm, King Kaumuali‘i Elementary School, 

Hanamā‘ulu 
2. Wednesday, February 6, 2013, 6:00‐8:00 pm, Kekaha Neighborhood Center, Kekaha 

 Notification for the community meetings was undertaken by the County of Kaua‘i using 
multiple media sources. A summary of the community notification effort is provided in 
Table 1.  

Table 1 
February 2013 Public Notification of Community Meetings 

Item Description 

2013  

First News 
Release 

Announced purpose, time and date of meetings. News release was issued by the 
County of Kaua‘i on January 11, 2013, approximately 3‐weeks prior to the start of 
the first meeting on February 5, 2013. 

KONG Radio Four (4) sixty (60) second radio announcements per day were made for five (5) days 
(20 total announcements). The announcements ran from January 18 to 22, January 
25 to 26, and January 30 to February 3, 2013. 

FM 97 Radio Ads Four (4) sixty (60) second radio announcements per day were made for seven (7) 
days (28 total announcements). The announcements ran from January 18 to 22, 
January 25 to 26, and January 30 to February 3, 2013. 

Meeting 
Notification Flyer 

A flyer announcing the meetings was disseminated by the Mayor’s Public 
Information Office. The Hanamā‘ulu Community organization also requested 500 
copies to deliver door‐to‐door. 

Meeting Notices The County of Kaua‘i posted a Notice of Public Meetings at its County buildings at 
least seven (7) days prior to the first meeting date of February 5, 2013. 

The Garden Island 
(Legal Section) 

A 2 column by 7 inch meeting advertisement was published for eleven (11) days (The 
announcements ran on January 17, 18, January 20 to 22, January 25, 27, January 30 
to February 1, and February 3, 2013.) 

Mid‐Week Kaua‘i The meeting advertisement was published in the January 16 and January 23, 2013 
issues. 
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The public was also informed of the County’s website for the new MSWLF and RRP 
project (www.kauai.gov/newlandfillsite/), where announcements and documents would 
be made available. 
 
The printed documents used for the public notification is provided in Attachment B1. 

 
B. Meeting Process 

The agenda for the meetings included the following: 

• Introduction and Meeting Overview 
• Presentation 
• Public Comments 

 All meetings were moderated and facilitated by Resolutions Hawai‘i who introduced 
members of the County Administration and the consultants AECOM and R. M. Towill 
Corporation.  

 The facilitator followed the same format for both meetings which included:  

1. An introduction and review of the agenda and purpose for the meeting;  

2. A request that the community briefly present any issues that they felt should be 
addressed in the EIS process prior to the consultant’s presentation; 

3. A presentation by the consultants providing an overview of the County’s on‐going 
community engagement efforts including a review of the County’s past efforts at 
landfill siting; updating the community on the status of the EIS; and, sharing a 
summary of previous community concerns voiced during the last series of meetings 
held in 2012; and  

4. A request for additional public comment on environmental or cultural issues 
important to the community that should be addressed in the EIS. 

The PowerPoint presentation provided during the meetings is in Attachment B2. The 
meeting handout is provided in Attachment B3. The sign‐in sheet is provided in 
Attachment B4. The comment sheet distributed at the meetings is provided in 
Attachment B5. 



 3 New Kaua‘i Landfill Community Meetings 
 

C. Record of Meetings and Public Comments Received 

C.1. Meeting No. 1 – King Kaumuali‘i Elementary School, Tuesday, February 5, 2013 

 The meeting was started at 6:10 PM with an introduction by Mayor Bernard Carvalho 
who thanked everyone for attending and for their input and assistance as the County 
moves forward with the process of siting a new landfill and resource recovery park. The 
meeting was next turned over to the facilitator who reviewed the agenda, guidelines, 
and purpose of the meeting. The meeting purpose is to present an overview of the work 
completed to date for both the evaluation of landfill sites and the Resource Recovery 
Park (RRP), and to receive comments and concerns from the community regarding 
relevant issues that should be addressed in the EIS. The more key issues that are 
identified early in the process, the more complete their discussion will be in the EIS 
documentation. The following documents are posted on the County’s website 
at: http://www.kauai.gov/NewLandfillSite: 

• Kaua‘i Landfill Siting Study 
• Draft RRP Feasibility Study 
• Draft EIS Preparation Notice 
• Comments received from prior community meetings held for the project 

 Also announced: 

 A site visit is open to the public to the preferred alternative landfill site at Ma‘alo. 
The site visit is scheduled for Saturday, February 16, 2013, with reservations 
required. All those wishing to attend are asked to the contact the County at phone 
number, 241‐4837 or by e‐mail to afraley@kauai.gov; and 

 A Public Comment Form is available to anyone wishing to provide written 
comments to the County. The form can be folded and mailed to the pre‐printed 
address on the back of the form.  

 Prior to the start of the presentation there was a public comment regarding one of the 
meeting guidelines asking for comments to be limited to 3 minutes each; those wanting 
more time to speak are asked to wait for a second opportunity, time permitting. The 
individual commenting stated that at the last public meeting there were public 
members who wanted to speak for a longer period but could not. These members left 
the meeting and did not wait for a second opportunity to speak. Because of this their 
input was lost. The commenter further stated that the last meeting ended early and 
should not have. The facilitator agreed to monitor the number of people who wanted to 
comment and to be flexible concerning the length of time provided for individual 
comments. 

 Frank Cioffi from AECOM and Brian Takeda from R. M. Towill Corporation proceeded 
with a PowerPoint presentation describing the status of work on the New Kaua‘i Landfill 
and RRP EIS process. The presentation will be available on the County’s website 
at: http://www.kauai.gov/NewLandfillSite. 

http://www.kauai.gov/NewLandfillSite
mailto:afraley@kauai.gov
http://www.kauai.gov/NewLandfillSite
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 Some key points noted in Frank’s presentation included: 

• The same alternative landfill sites that were included in the Kaua‘i Landfill Siting 
Study are reviewed 

• Reviewed the reasons why the Ma‘alo site is the preferred alternative: 
o Willing landowner 
o Longest site life 
o Lowest annual cost 
o Ranked best with updated community criteria 
o Low nuisance value, etc. 

• Reviewed the preliminary recommendations for the RRP 
o Integrated public drop‐off and reuse facility 
o Materials Recovery 
o Composting 
o Landfill gas to energy facility 
o Room for future technologies etc. 

• The difference between the controls and systems in place in a modern Resource 
Conservation and Recovery Act (RCRA), Subtitle D, engineered landfill as 
opposed to an old style “dump” 

o Engineering calculation and cost estimates – including a requirement that 
the County set aside monies to take care of any potential problem 

o Compliance with all Federal, State and County Regulations  
o Design of environmental protection systems 
o Modern landfills work in cells which are covered each day 
o The use of a multiple liner system 
o Leachate and gas removal systems and treatment 
o Groundwater monitoring 

• Only household waste that is considered non‐hazardous will be accepted 

 Key points noted in Brian’s presentation included: 

• The EIS documentation for this project will be in accordance with Hawaii Revised 
Statutes, Chapter 343 

• There will be 3 sets of community meetings: 
o The EIS Scoping meetings held in May 2012 
o This series of meetings for the EISPN, including the 2 meetings held in 

January for the RRP 
o Future DEIS meetings tentatively slated for later in 2013 

• There will be 2 formal public comment periods: 
o The 30‐day comment period for the EISPN published in early February 

2013, which will end about March 11, 2013 
o The 45‐day public comment period for the DEIS, tentatively scheduled for  

Summer 2013 



 5 New Kaua‘i Landfill Community Meetings 
 

 Public Comments Received 

 Note: Text in brackets “[  ]” are added to aid readability. 

• You said the County must set aside funds in case there is an accident or 
something happens at the landfill – need to know what safeguards are in place 
to keep those funds from being used elsewhere and/or disappearing 

• Need to know who is the accepting authority for the EIS document – Mayor or 
Governor 

• How did the State acquire the land and whether or not it is Crown Land or 
Hawaiian Homes needs to be discussed. 

• Providing for a waste to energy facility at the RRP means we have failed to 
recycle adequately – so the waste to energy plant should not be an option. [If 
the island recycled more the new proposed landfill would not be needed.] 

• At the last Kekaha meeting someone from Samoa shared that they use a system 
of incentives for reducing your waste production – we should look at this ‐ it 
would need both incentives and enforcement elements.  

• What is the cost of the facility and will it increase the tax burden on residents 
• How much water flows in and through the Hanamā’ulu Watershed – how much 

is diverted – will wells be impacted and how can we increase the capture and 
flow of water through the watershed i.e. increase forest runoff etc. – if we do 
not look at this it will be a lost opportunity 

• Do you anticipate having to install a massive curtain drain to divert water flow 
from the landfill site 

• What is the expected lifetime of the entire [landfill] safety system you discussed 
including the liners 

• Need to look at providing more areas to bring composting waste not just one 
centralized one 

• Need to look at multiple RRP sites to make it convenient for the public to recycle 
including the harbor area 

• Look at developing two landfill areas on site each with a life of thirty year[s] and 
move [waste] back a forth between the two sites[, so] when one [landfill] is full 
go to the other and then come back to the first [landfill] 

• Need to know liner life ‐ I called Hawai‘i County and they said it was 30 years 
(consultant later in the meeting clarified that it depends on conditions but 50 to 
75 is average) 

• How will it impact the oceans – upstream pollution is the main cause of reef 
damage – healthy oceans and reefs are a 800 million dollar a year business and 
thousands of jobs – no species survives without the ocean – pollutants into the 
ocean impact the health of all ecosystems and biodiversity 

• Access road issues need to be addressed – need traffic studies – need to look at 
bypass road option and especially the primary access impacts 

• Any plans being considered as this goes forward [should be] to limited 
commercial and residential growth in the area 
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• How do we make sure that household hazardous waste is properly recycled or 
collected instead of ending up in the landfill – decentralization of RRP sites 
would help and needs to be looked at 

• Yes decentralizing these sites would provide better accessibility and convenience 
to residents which means they would be more likely to recycle 

• How is the leachate processed and where does it go after it is processed 
• This is the preferred site but the [EIS] document should still look at alternative 

sites 
• What are the failure points for the pump system i.e. level of flooding etc. and 

how will these be backed up 
• How far from the ocean is the [landfill] site – (Consultant [said it was] about 1.5 

miles as the crow flies) – that is not that far with climate change 
• How far is it [the proposed landfill site] from streams in the area – currently 

there are no fish by the lighthouse – may be because of pollution coming 
through the watershed via the streams ‐ need to look at why this is happening 
and deal with it or make sure you do not make it worse 

• Need to pay attention to the liquid byproducts of the landfill – gas is easy to deal 
with liquids are not 

• Increasing the stream flow in the area to dilute any hazardous runoff should be 
looked at 

• Need to have monitoring systems along water routes 
• Are you taking into account the proposed horizontal water well (Consultant 

answered Yes) 
• How does the value of a willing landowner for this site equate to the water 

resource proximity issue when making your decision 
• Ground water impacts were criteria number 1 [for choosing the landfill 

location]– how has that been factored into decision making 
• How many existing water features (irrigation and natural) would be impacted by 

the project – i.e. [will there be] the need for diversions etc. 
• If you contaminate the water what [other drinking water] resource is available to 

the public 
• Could anything stop this [landfill development] process 
• Need to set a baseline on groundwater quality prior to beginning construction 

work so you can measure the impact of the project on groundwater quality 
pre[construction], during and post project [construction] 

• Need to discuss Host Community Benefits 

 Conclusion of Meeting 1 

 The facilitator asked for further comments from the public and reminded attendees of 
the Public Comment Form which can be mailed to the County. There were no further 
comments and the meeting ended at 7:40 PM. 
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C.2. Meeting No. 2 – Kekaha Neighborhood Center, Wednesday, February 6, 2013 

 The meeting was opened at 6:10 PM by Donald Fujimoto, Environmental Services 
Officer, Department of Public Works, County of Kaua‘i. Following the introduction the 
meeting process largely followed the same content and format as the meeting held the 
day earlier on February 5th.  

 Prior to the start of the PowerPoint presentation there was a public comment that they 
would like to have a hard copy of the presentation. The consultants responded that 
when multiple copies of documents are printed and brought to meetings such as this 
one, that the community has in the past expressed this as an unnecessary waste of 
paper. The individual commenting stated that he understood and supported that. The 
consultants acknowledged the public comment and will try to post the presentation to 
the County’s website prior to the meeting date. This appeared to be an agreeable way 
to provide this information. 

 During the presentation there was another public comment that the consultants needed 
to discuss the “cons” for the site as well as its “pros” – the commenter was asked to 
hold his comments as this information will be presented and there would be more 
opportunity to comment on this further after the presentation. 

 Public Comments Received 

 Note: Text in brackets “[  ]” are added to aid readability. 

• What is being done with the prior comments (Consultant noted that they were 
used in the preparation of the EIS Preparation Notice and would be further 
considered in the EIS process)  

• The County needs to set the [waste] recovery rate higher than the current 70% 
• All three elements the landfill, the RRP, and the access road need to be 

addressed in the EIS – need to look at the bypass road and [provide] a full traffic 
analysis [which] needs to be in the EIS 

• These meetings were held in two locations [but] they should have been held in 
more locations such as Līhu‘e, Kapa‘a, and the North Shore 

• Need to address alternative sites – need an in depth comparison of all sites that 
were identified for the landfill – same level of detail should be available on the 
other sites as will be available on the preferred site 

• Bypass road needs to be included and should be built prior to building the landfill 
– the road should come first 

• Should look at the feasibility for using “citrix” or “Go to Meeting” to allow 
broader participation [for the landfill development process] 

• Who approves the sites – the legal landowner has to sign off and the State and 
Grove Farms are not the legal landowner – go to www.kanakahuiland.com for 
the history of these lands 

• Fee simple ownership needs to be clearly established 
• Need to do a complete ground water study mauka to makai 
• True owner [of the landfill site] needs to be consulted with 

http://www.kanakahuiland.com/
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• Need to complete an environmental baseline well ahead of the project so that 
you can adequately measure what happens as a result of the project so that you 
can address adverse impacts adequately 

• Need to address a system to use the gas from the beginning and not plan to vent 
and flare 

• Presentation mentions uncontrolled dumping and the difference – where is 
there an uncontrolled one on island? (Consultant noted that Kekaha Phase 1 was 
more of an uncontrolled dump site. The difference will be discussed in the 
FEA/EISPN). Should mine phase 1 and transfer what you find into later safer 
phases on site 

• Look at mainland recovery of earlier dump site[s] – look at mining phase 1 to 
clear it out and reline that area for another 40 years of capacity and therefore 
would not have to build new landfill – this is an alternative that needs to be 
looked at 

• There’s a possible problem. [Is the proposed landfill site within the] new tsunami 
zone [and does this present] issues[?] 

• Examples [of] modern landfills [should be explored when developing the] Phase 
II [at] Kekaha 

• How much old [previous] research was done on old dump sites – are there 
others [/] old dump sites that could be mined – what is impact [of mining other, 
older dump sites?] 

• [What] May impact [the landfill] site life and [the] RRP [site life?] 
• Polluted soil from Kilauea was disposed of at Kekaha – this needs to be 

addressed (Consultant [stated that]: Kilauea soil was screened by EPA and 
declared non‐hazardous) 

• RCRA “C” hazardous, “D” non‐hazardous – Kekaha and the new site are class “D” 
sites 

• Need a cost benefit analysis that includes alternatives such as mining Kekaha 
• Will recovery center take hazardous waste – no[t] just household waste ([The] 

Consultant will provide a list of the differences between class “C” and “D” 
landfills[)] 

• Landownership was raised – an attendee felt his family had a claim to the land 
and wanted the consultant to clarify their understanding of the ownership ([The] 
Consultant [stated that the] proposed landfill site is owned by the State – this 
State owned site is one of the possible sites for the RRP, the other possible site 
for the RRP is owned by Grove Farm) 

• The TMKs for the properties should be noted in the study along with the zoning 
on the parcels 

• Should put the RRP on the landfill site and not look at offsite – colocation would 
have a higher cost benefit 

• They [The State of Hawai‘i] should legislate so that toxic materials are not 
allowed to come into the State 

• Look at decentralizing and other areas for the RRP – such as the harbor 
• Need to include a topographic map  
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 Conclusion of Meeting 2 

 The facilitator asked for further comments from the public and reminded attendees of 
the Public Comment Form which can be mailed to the County. There were no further 
comments and the meeting ended at 7:30 PM. 

D. Additional Comments Received 

 Additional Comment 1 

• "This" comment is also directed to: Kaua‘i County; I commend the county on 
their mandatory recycling of cardboard 

• [Please look at the case study: the] Hawai‘i County’s plan, The Big Island Reuse 
Feasibility Analysis –Final Report—A Program of the Department of Business 
Economic Development and Tourism (DBEDT) (2000) 

• Kaua‘i County could have had funding from both FEMA and the federal Economic 
Development Administration (EDA)[…]it would have been an excellent funding 
opportunity and sensible placement of a Resource Recovery Park (RRP)[…]we 
could’ve had something viable now ‘if’ Kaua‘i County had acted on that excellent 
funding opportunity & sensible placement of a Resource Recovery Park (RRP) 
and Municipal Solid Waste Landfill. 

• [For] Twenty‐one years there was an excellent opportunity to have the ultimate 
in funding to build a Resource Recovery Park (RRP). Now, Kaua‘i County wants to 
turn the revered Wailua Falls, the Wailua River, the Heiau Complex, and 
ultimately add to the sewage stink & contamination down [in the] 
Lydgate…Landfill liners last thirty (30) years not two-hundred. Aloha `Aina from 
21 years ago was turned into: $20 million or more to turn Gem Department Store 
into the grandiose ‘showcase’ of Līhu‘e Civic Center – to get camping permits & 
$6 million to refurbish the Historic County Building.  

• PLEASE address these above bullet point ‘concerns’ in the Feasibility Study: 
o How will RRP materials be brought from residents, Hotel Industry, Costco, 

e‐waste, Public and Private Schools, restaurants, gated communities, and 
etc.?  

o How many new roadways will need to be built to accommodate the 
substantial numbers of semi trucks?  

o As the Public Works Roads Division is in the process of implementing U.S. 
Army Corps of Engineers MicroPaver road maintenance software; which 
is based on the American Association of State Highway and 
Transportation Offices standards of measurement; will the U.S. Army 
Corps of Engineers be consulted in the excavation of adjacent land 
owned by Grove Farm Company, Inc. owner, Steve Case founder of 
America Online (AOL)? 

o It would be considerate for Kaua‘i County to contact the numerous 
helicopter, aerial, airplane tour business’ operators to receive their 
testimony of how this proposal: NSWLF will affect their cliental [SIC] 
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o The Kea‘au Recycling and Reuse Center – employs people with 
developmental disabilities. Will Kaua‘i County consider this option to 
employ the incredible work ethic amongst this population?  

o Thrift shops placing tons of discarded donations into dumpsters – I have 
witnessed this extensive contribution to the landfill. This practice is 
wasteful… Ever notice the price of a package of buttons at Wal‐Mart or 
Līhu‘e Housemart & ACE Hardware and Crafts. As well, there are plenty 
mechanic businesses on BEAUTIFUL Kaua‘i – bags of rags – are sold at 
various stores for BIG money. 

o Enforcement: that’s where planning will come in to keep this kind of 
waste from happening. 

o Also, at the various businesses and schools that have tons of recycled 
paper that isn’t being ‘recycled’ 

o Enforcement is a necessary component that would be win/win – [it would 
lead to] the creation of jobs and to raise public awareness. 

o There is tons of discarded food waste at schools – what happened to the 
pig farmers that would pick up the slop? Ten (10) billion people go to bed 
hungry every day. There isn’t any viable composting at any public schools 
– that [discarded food waste] contributes immensely to the landfill 
problem.  

o Green waste at schools on our island…??   What happened to the USDA 
4-H program on Kaua‘i?  

• Clearly, the general public needs an immeasurable and immense education… 
people are lazy… Hawaiian seat covers and bumper stickers galore. Green bottles 
litter the roadways; choke packaging material from Mainland Developers, DOT 
(Dept of Transportation – State of Hawai‘i), Wal‐Mart, Home Depot, Costco, 
PMRF, tons of E‐waste, the solution is to implement mandatory ‘over sight’ 
programs in businesses and schools on our island. 

• It’s 2013 ~ we’re using BEAUTUFUL Kaua‘i as a massive, toxic disgusting play 
ground for the rich & famous – residents &  people that live here just keep piling 
their overflowing rubbish cans by the side of the road. 

• Recycling? There are some dedicated individuals that ‘walk their walk’ but for 
the most part – we’re in the dark. 

• I’ve been blessed to live in Hawai`i Nei for near four (4) decades, when you could 
buy local eggs not mainland ‘shell treated’ sure you can buy local, organic eggs, 
but I can’t afford them. Everything is imported in tons of plastic packaging; gotta 
sacrifice Wailua Falls & Wailua River for Mainland/Global consumerism. 

Additional Comment 2 

• We need regional drop off spots for green‐waste. 
• After watching someone throw a TV in the trash yesterday..we need regional 

electronic drop off spots... OR at least one open more regularly...we need this 
NOW. 

• RR Park vs RR System should be addressed more closely. 
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• We need a MRF now‐ please do not tie this into acceptance of this RRP EIS. 
Ideally this is placed closer to shipping areas. 

• Get the organics out [of the landfill]‐ compost[ing areas are] a must. 
• The CHARM needs some work‐ where do bulky items go?  

Additional Comment 3 

• Does the price include or exclude the credited work that was not done on the 
Traffic study. Also there seems to be a difference between work done of 40% 
(Section 4.2.2) and 50% (Section 5.0) 

• I would like the Traffic Impact study to also consider one more phasing: 
o Impact of only the Landfill Traffic (Commercial haulers only) on the 

required improvements as compared to with the RRP traffic. 
o Should have add one more analysis to items 5 and 6: after landfill 

opening (alone), another analysis landfill and RRP traffic, and then future 
traffic. 

• Under the Traffic Signal Warrants:  
Just want to clarify that the Ehiku/Kūhiō Hwy intersection will need to be looked 
at as the  adequacy of the present design  (Holding lanes extended, etc.) based 
on projected increased traffic of: 

o Landfill Commercial Traffic only 
o Landfill with RRP traffic 
o Future Traffic 

Additional Comment 4 

• [I do] not [want a] “waste‐to‐energy” [facility 
• Focus on County of Kaua‘i “Zero Waste Resolution” 
• Establish “Materials Recovery Facility” MRF) 
• Consider “Pay‐As‐You‐Throw” (PAYT) System to incentivize waste minimization. 
• Promulgate local regulation to reduce sources of problematic waste, e.g. 

elimination of Styrofoam containers, and require vendors to accept the return of 
packaging materials from consumer. Businesses (vendors) would be required to 
manage all returned packaging materials through the RRP. 

• Initiate “deconstruction” legislation, i.e. regulate waste material generated from 
demolition facilities. 

 





Attachment B11 

Public Notification Material 





 

 

 

 
C O U N T Y  O F  K A U A ‘ I  

BERNARD P. CARVALHO, JR. 
Mayor 

GARY K. HEU 
Managing Director 

 
 

DEPARTMENT OF PUBLIC WORKS 
 

News Release 
For Immediate Release: January 11, 2013 
 
 

LARRY DILL, COUNTY ENGINEER 
Tel (808) 241-4996 
Fax (808) 241-6604 

 

 
 

DPW to present updates on new landfill, resource recovery park 

Updates on Kaua'i’s new municipal solid waste landfill and resource recovery park will 

be presented by the Department of Public Works’ Solid Waste Division at a series of community 

meetings in the coming weeks. 

The county’s preferred location for both facilities is a site about a mile north of 

Hanamā'ulu off of Ma‘alo Road. 

The presentations will include: the preliminary findings of a feasibility study on the 

resource recovery park; progress on the environmental impact statement (EIS) regarding the 

two projects; as well as an overview on both projects. 

During the meetings, the public is also invited to provide input on these solid waste 

projects. 

The primary focus of the January meetings will be on the Resource Recovery Park 

Feasibility Study (RRPFS), which analyzes potential waste reduction, reuse, and recycling 

processes to determine their suitability for Kaua'i: 

 Monday, Jan. 28, 6 to 8 p.m. – Kekaha Neighborhood Center 

 Tuesday, Jan. 29, 6 to 8 p.m. – King Kaumuali‘i Elementary School cafeteria 

The February meetings will center on the environmental impact statement: 

 Tuesday, Feb. 5, 6 to 8 p.m. – King Kaumuali‘i Elementary School cafeteria 



 Wednesday, Feb. 6, 6 to 8 p.m. – Kekaha Neighborhood Center 

The Draft RRPFS and the Draft EIS preparation notice are available on the county 

website at: http://www.kauai.gov/NewLandfillSite.  

For more information or to request special assistance or an auxiliary aid in order to 

attend a meeting, please contact the Solid Waste Division at 808-241-4837 or 

afraley@kauai.gov at least five days prior to the meeting. 
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AMENDED Notice of Community Meetings on 

Kaua‘i Resource Recovery Park Draft Feasibility Study  

and  

Environmental Impact Statement Preparation Notice  

for the New Municipal Solid Waste Landfill and Resource Recovery Park 

 

Meetings are from 6:00 pm to 8:00 pm on the following dates  

Note that west side locations have changed to the Kekaha Neighborhood Center 

 

Draft RRP FS Meetings: 

 Monday, January 28, 2013, Kekaha Neighborhood Center, Kekaha, Kaua‘i 

 Tuesday, January 29, 2013, King Kaumuali‘i Elementary, Hanama‘ulu, Kaua‘i 

EIS Meetings: 

 Tuesday, February 5, 2013, King Kaumuali‘i Elementary, Hanama‘ulu, Kaua‘i 

 Wednesday, February 6, 2013, Kekaha Neighborhood Center, Kekaha, Kaua‘i 

 

The County of Kaua‘i Department of Public Works, Solid Waste Division, will host a series of community meetings on the 

island of Kaua‘i to present the preliminary findings and recommendations of the Draft Resource Recovery Park (RRP) 

Feasibility Study (FS) and to update the community on the progress of the New Municipal Solid Waste Landfill and 

Resource Recovery Park (RRP) Environmental Impact Statement (EIS) project. The goal of the each meeting is to present 

the preliminary findings of both documents, and obtain public comments and concerns on the projects. 

 

The RRP is intended to provide a convenient ‘one stop service center’ where the public can conduct all of its reuse, 

recycling, waste reduction, and related activities. The RRP is expected to be implemented in conjunction with the proposed 

new landfill, and is intended to help maximize opportunities to reduce, reuse, and recycle, thereby also minimizing the 

landfilling of waste.  

 

A Final Environmental Assessment (FEA)/EIS Preparation Notice (EISPN) has been prepared to address the County’s 

preferred alternative for future waste management, which includes the new Landfill and RRP located near Ma‘alo Road, 

Kaua‘i. The existing Kekaha Landfill is projected to reach capacity in the coming years. Therefore, a new MSWLF will be 

required to achieve the project objective of providing for the proper disposal of all forms of MSW that cannot practicably 

be further reused, recycled, or otherwise recovered.   

 

The Draft RRP FS and EISPN are available on the County website at: www.kauai.gov/NewLandfillSite 

 

Please call the County Solid Waste Division with questions at 808-241-4837. 

 

NOTE: Special accommodations and sign language interpreters and interpreters for non-English speaking 

persons are available upon request five (5) days prior to the meeting date.  To request an accommodation please 

contact the County Solid Waste Division at 241-4837 or via email at afraley@kauai.gov. 
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Mayor 
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Notice of Community Meetings 
Kaua‘i Resource Recovery Park Feasibility

Study and Environmental Impact 
Statement (EIS) for a New Municipal Solid
Waste Landfill & Resource Recovery Park

The County of Kaua‘i Department of Public Works (County), Solid Waste
Division, will host a series of community meetings on the island of Kaua‘i
to present the preliminary findings and recommendations of the Draft 
Resource Recovery Park (RRP) Feasibility Study (FS) and to update the
community on the progress of the New Municipal Solid Waste Landfill
(MSWLF) and RRP Environmental Impact Statement (EIS) project. 

The goal of the each meeting is to present the preliminary findings for
both projects, and obtain public comments and concerns on the projects.

The RRP is intended to provide a convenient ‘one stop service center’
where the public can conduct all of its reuse, recycling, waste reduction,
and related activities. The RRP is expected to be implemented in con-
junction with the proposed new landfill, and is intended to help minimize
the landfilling of waste. The Draft FS analyzed potential waste reduction,
reuse, and recycling processes to determine their suitability for Kaua‘i.

A Final Environmental Assessment (FEA)/EIS Preparation Notice (EISPN)
has been prepared to address the County’s preferred alternative, which
includes the new MSWLF and RRP located off of Ma‘alo Road, Kaua‘i.
The existing Kekaha MSWLF is projected to reach capacity in the coming
years. Therefore, a new MSWLF will be required to achieve the project
objective of providing for the proper disposal of all forms of MSW that
cannot practicably be further reused, recycled, or otherwise recovered. 

The public is encouraged to attend the community meetings, which will
be held from 6:00 to 8:00 PM, at the following dates and locations:

RRP FS Meetings:

• Monday, January 28, 2013, Kekaha Neighborhood Center, Kekaha, Kaua‘i
• Tuesday, January 29, 2013, King Kaumuali‘i Elementary, Hanama‘ulu,  
Kaua‘i

EIS Meetings:

• Tuesday, February 5, 2013, King Kaumuali‘i Elementary, Hanama‘ulu,   
Kaua‘i

• Wednesday, Wednesday, February 6, 2013, Kekaha Neighborhood 
Center, Kekaha, Kaua‘i

The Draft RRP FS and EISPN are available on the County website at:
http://www.kauai.gov/NewLandfillSite   

Call the County Solid Waste Division with questions at 808-241-4837.

NOTE: Special accommodations and sign language
interpreters and interpreters for non-English 
speaking persons are available upon request five
(5) days prior to the meeting date. To request an
accommodation please contact the County Solid
Waste Division at 241-4837 or via email at 
afraley@kauai.gov.
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NEW KAUA‘I LANDFILL & RESOURCE RECOVERY PARK

Department of Public Works
County of Kaua‘i

ENVIRONMENTAL 
IMPACT 
STATEMENT 

FEB. 5-6, 2013

Purpose
2

 Purpose of this Project:

 Safe and efficient management of Kaua‘i’s solid waste via: 

1. New Landfill 

2. Resource Recovery Park (RRP)

 Environmental Impact Statement (EIS)

 Purpose of this Council Briefing:

 Update the community

 Identify relevant environmental and cultural issues 

Meeting Agenda
3

A. Brief Introduction and Background

B. Project Tasks

1) Siting Study

2) RRP Feasibility Study & Conceptual Design

3) MSW Landfill Conceptual Design

4) Environmental Impact Statement

i. EISPN

ii. Draft EIS

iii. Final EIS

C. Comments

Brief Introduction & Background
4

 The existing Kekaha Landfill is approaching design capacity

 RRP can help achieve the 70% diversion goal 

Landfill Siting Study - Methodology 
5

Siting Study completed August 2012: www.kauai.gov/NewLandfillSite

Landfill Siting Study – Site Comparison
6

Siting Study Evaluated all Eight Sites Based on Several Criteria (Table 8-1)



Feb 2013

2

Landfill Siting Study - Results

 Only willing landowner for a landfill

 Longest site life (est. 264 years)

 Least overall annual cost

 Ranks best on updated Community Criteria Evaluation

 Sustainability/Central location

 Willing RRP landowner

 Low nuisance factor

7

Ma‘alo Site Identified as the preferred alternative

Landfill Siting Study – Ma‘alo site vicinity
8

RRP - Draft RRP Feasibility Study (FS)
9

Draft RRP Feasibility Study (FS) published to County website:   

www.kauai.gov/NewLandfillSite

Typical public drop-off and reuse area – schematic only.

 Draft FS has preliminary recommendations for RRP facilities

RRP– Preliminary Recommendations
10

The Draft RRP FS recommended the following for the Kauai RRP:

 Integrated Public Drop-off
and Reuse Facility

 Materials Recovery Facility

 Composting Facility

 Landfill Gas to Energy
Facility

 Possible Future Waste to
Energy Facility

 Public meetings were held Jan. 28-29 to discuss the Draft RRP FS 
recommendations and solicit feedback

RRP – Next Steps
11

 Address public comments & publish Final RRP FS:

www.kauai.gov/NewLandfillSite

 Site-specific design

 EIS Process

New Landfill Conceptual Design
12

 New Landfill Conceptual Design:

 Engineering calculations and cost estimates

 Comply with all federal, state, and county requirements

 Integrate site environment into the design

 Design environmental protection systems
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Landfill Design - Background
13

 Early “dump sites” had little
environmental protection.

 Impacts included:
 Groundwater

 Surface water

 Landfill Gas

 Odor

 Visual impacts

 Vectors

 Noise

 Socio-economic and cultural impacts

Waipahu dump site (Oahu) during operation in 1968, 
prior to modern landfill regulations. Open fires and 

waste placed directly in ocean/groundwater.

Modern Sanitary Landfill Regulations
14

Today, regulations, laws & oversight ensures human/environmental safety:

1. Federal Resource Conservation and Recovery Act (RCRA)

2. EPA Criteria for MSW landfills

3. HAR Title 11, Chapter 58.1 Solid Waste Management Control

 Hawai‘i Department of Health (DOH) Solid and Hazardous Waste
Branch (SHWB):

 Review

 Regulate

 Approve

Monitor

Modern Sanitary Landfill Regulations
15

 Modern landfill regulations protect the environment via siting, 
design, and operational requirements

Landfill Design – Siting Requirements
16

Regulatory Restrictions:

 Airport runways

 Floodplains

 Wetlands

 Fault areas

 Seismic zones

 Unstable areas

 Tsunami zones

Other Criteria Used:

 Shoreline

 Federal lands

 Conservation lands

 SMA

 High slopes

 Perennial streams

 Urban lands

 Potable water

 Careful Siting of a facility mitigates potential environmental impacts

Modern Sanitary Landfill 
17

Modern sanitary landfills employ a variety of control strategies

Modern Sanitary Landfill Controls
18

 Location restrictions

 Composite liners and covers

 Leachate control systems

 Operating practices

 Groundwater monitoring

 Closure and post-closure care

 Corrective action

 Financial assurance
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Landfill Design – Groundwater Protection
1. Impermeable Engineered Liner

19

Liner Purpose:

 Prevent any infiltration into the ground

 Leachate collection

 Liner integrity monitored through groundwater 
inspection wells

60 mil smooth HDPE
geomembrane

Non-woven separator
geotextile

Prepared subbase
grade

Non-woven
geotextile cushion

60 mil textured
(both sides) HDPE 
geomembrane on sideslope

Geosynthetic
clay liner

Landfill Design – Groundwater Protection
2. Leachate Collection & Treatment

20

liner/leachate 
collection system

collection sump

sideslope riser pipe

waste material

Leachate percolates 
down to liner

Daily, intermediate, and 
final cover diverts 
rainwater and prevents 
leachate generation

leachate pump

 Leachate collection

 Cover systems

Landfill Design – Groundwater Protection
3. Groundwater and Leachate Monitoring

21

 Groundwater & leachate monitoring: 

 Characterize chemicals in leachate 

 Ensure they do not impact groundwater

 Monitoring of Landfill and Groundwater:

 Prior 

 determine existing conditions

 During 

 early warning, ensure no groundwater impacts

 After landfill operation 

 for continued site and area safety

Landfill Design – Protective Cover
22

Compacted waste material below

Geocomposite clay liner (GCL)

3’

1-1/2’ cover

12” protective
cover soil

6” vegetative
cover soil

Geocomposite
drainage layer

Final protective cap/cover

Landfill Design – Landfill Gas 
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 LFG from organic waste 

 LFG vented/flared or feed Gas-to-Energy 
Plant at the RRP (see FS)

 Green power

 Reduces greenhouse gas emissions

Small LFGtE facilty. Source: EPA

Landfill Design – Surface Water
24

Surface water protection

 Onsite storm water control

 Kept separate from waste

 Infiltration basins eliminate offsite water flow and impacts
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Landfill Design – Visual Impacts
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 Visual impact mitigation:

 Siting

 Strategic Landscaping

Figures are Schematics only – not to scale, not site-specific

Landfill Design –
Odor, Dust, Vector & Nuisance control
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Control Strategies:

Daily, intermediate, and final cover

 Litter fencing

 Regular maintenance and inspections

Other Controls
27

 Waste acceptance criteria

 Only non-hazardous waste is accepted

 Financial Reserves

 Maintained during & after landfill useful life

Modern Landfill Design & Controls Summary
28

 Modern landfill regulations and design

 Landfill siting, design, and operation standards

 Strategies to control odor, gas generation, noise, surface
water, groundwater, visual impacts, and socio-economic
and cultural impacts.

 DOH SHWB oversight

EIS Process
29

 Hawai‘i Chapter 343 EIS

 County seeks public participation

 EIS document will present public comments & County responses

 Public input via

 3 sets of public EIS meetings (total 8 meetings)

 3 public comment mail-in periods

May 2012: 4 Community Meetings – Initial
Jan 2013: 2 Community Meetings – RRP-FS
Feb 2013: 2 Community Meetings – EISPN
Summer 2013: 2 Community Meetings – DEIS

Documents and Anticipated Schedule
30

Documents and news will be/have been posted to the New Landfill website:

www.kauai.gov/NewLandfillSite

 Initial Public Comments – July 2012

 Siting Study – August 2012

 RRP FS – January 2013

1. FEA/EIS PN – Feb. 8, 2013

 30 Day Public Comment Period

2. DEIS – Summer 2013

 45 Day Public Comment Period

3. FEIS – Fall 2013/Winter 2014
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EIS Process – Public Meetings/Input
31

 Three rounds of public meetings 

1. 4 Initial public meetings and comment period (May-June 2012)

 Comments addressed in EISPN

2. Current EISPN public meetings:

 Feb. 5, King Kaumuali‘i Elementary, Hanama‘ulu

 Feb. 6, Kekaha Neighborhood Center, Kekaha 

 Comments to be addressed in DEIS

3. 2 more public meetings follow DEIS (anticipated Summer 2013)

 Comments to be addressed in FEIS

EIS Process – Previous Public Comments
32

Initial public comments received May-June, 2012

 Comments were documented on the website, and

 Comments and County’s responses in Appendix C of the EISPN

 General categories of the previous comments:

• Landfill Design and 
Operations

• RRP Design and 
Operations

• Groundwater 

• Surface Water

• Traffic/Roads

• Leachate 
Management

• Air Quality 

• Soil

• Wildlife

• Environmental 
Monitoring

• Cultural Resources

• Reuse and Recycling

• Socioeconomic Impacts

• EIS Process

Comments ? Concerns ?
33
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New Kaua‘i Landfill 
Environmental Impact Statement 

Community Meetings 
 
 

Purpose: 

These two public meetings are being 
conducted to: 

1. Solicit public input to help identify 
environmental and cultural issues 
to be considered and addressed in 
the EIS. 

2. Inform the public regarding ongoing 
activities and the EIS process.  

 

Public Meetings: 

 Tuesday, February 5, 2013, 6:00-
8:00 pm, King Kaumuali‘i 
Elementary, Hanama‘ulu, Kaua‘i 

 Wednesday, February 6, 2013, 6:00-
8:00 pm, Kekaha Neighborhood 
Center, Kekaha, Kaua‘i 

*Two more public meetings will be 
conducted following the publication of 
the DEIS (anticipated May-June 2013). 

EIS Process: 

The EIS process includes the following major milestones and opportunities for public input: 

1. FEA/EIS PN – February 8, 2013 
o 30 day public comment period, including two public meetings. 

2. DEIS – approx. May 2013 
o 45 day public comment period, including two additional public meetings. 

3. FEIS – approx. November 2013 

 

Website: 

The FEA/EIS PN and other related documents are posted on the County’s New Landfill website:   
www.kauai.gov/NewLandfillSite 

 

Comments: 

Email comments to: Kauai-lf-eis@hawaii.rr.com 

Mail comments to: R.M. Towill Corporation 
   Re: County of Kauai New Landfill EIS 
   2024 North King Street, Suite 200 
   Honolulu, HI 96819 

 

Comments must be received no later than midnight, the evening of Sunday, March 10, 2013. 

http://www.kauai.gov/NewLandfillSite
mailto:Kauai-lf-eis@hawaii.rr.com


Previous Public Comments – received May-June 2012 

General Categories 

 Landfill design and operations 

 

 Resource recovery park (RRP) design 
and operations 

 

 Groundwater 

 

 Surface water 

 

 Traffic/roads 

 

 Leachate management 

 

 Air quality 

 

 Soil 
 

 Wildlife 

 

 Environmental monitoring 

 

 Cultural resources 

 

 Reuse and recycling 

 

 Socioeconomic impacts 

 

 EIS process 

 

 Previous comments and responses were documented on the New Landfill website. 
 Comments and the County’s responses are provided in Appendix C of the EISPN. 

 

Maalo Site Vicinity 
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Public Comment Form 

Final Environmental Assessment/ 

Environmental Impact Statement Preparation Notice (FEA/EISPN) 

New Kaua‘i Landfill and Resource Recovery Park 
 

Please use this form if you wish to make written comments concerning this meeting. E-mails will also be 

received at: Kauai-lf-eis@hawaii.rr.com. Your comments will be most helpful if received by us no later than 

March 11, 2013. Thank you. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Optional: 

Name:           e-Mail:        



 

 

 

 

 

 

 

R. M. Towill Corporation 

County of Kaua‘i New Landfill and  

Resource Recovery Park FEA/EISPN 

2024 North King Street, Suite 200 

Honolulu, Hawai‘i 96819 

 

 
 

 

 



Attachment C 
Summary of February 2013 Public Site Visit to Proposed Ma’alo Landfill Site 

Site Visit: 

Saturday, February 16, 2013, 10:00 am, Ma‘alo 

Attachments: 

C1 – Ma‘alo Site Visit Handout 
C2 – Ma‘alo Site Visit Comment Sheet 





 1 New Kaua‘i Landfill Community Meetings 

Summary of February 2013 Public Site Visit to Proposed Ma’alo Landfill Site 

A. Introduction 

A site visit to the proposed Ma’alo Landfill Site in Ma’alo, Kauai, was provided on February 16, 
2013 to members of the public by the County of Kaua’i in response to public requests. The 
purpose of the site visit was principally to provide members of the public with the opportunity 
to visit and inspect the proposed Ma’alo landfill site and to obtain feedback, comments, or 
concerns. 

B. Background 

The County of Kaua’i arranged for members of the public to visit the site based on requests it 
received during public meetings describing its proposal to site a new municipal solid waste 
landfill in Ma’alo. Two announcements were provided; Tuesday, February 5, 2013, at the King 
Kaumuali’I Elementary School, and Wednesday, February 6, 2013, at the Kekaha Neighborhood 
Center. The County arranged to provide tours to accommodate  all interested members of the 
public based on the comments received during the public meetings.  

A handout (Attachment C1) and a comment sheet (Attachment C2) were offered to members of 
the public attending the tour. 

C. Attendance and Comments Received 

A total of 15 members from the public attended the tour. According to the sign-in sheet, the 
following people attended:  

Tek Nickerson Rayne Regush Marge Freeman 
Judy Dalton Wanda Shibata Carrice N. Caspillo 
Laurie Cicotello Donna Kaliko Santos Laurie Kelekoma 
Kaura Ishii (SIC) Carol Matsumura Mary Pigao 
Ninia Monasevitch Carol Volker Keith Blake 

Two written public comments were received: 

Comment 1 – Tek Nickerson 
February 17, 2013 

Regarding rescuing clay, our hosts pointed out that their understanding of Kauai's clay is that it 
is not old enough and has too much organic material in it to be useful. They may be parroting 
that message from a potter, Renee Johnston, aka Clay Renee, who told me that this was her 
experience with the clay from Alikaii Swamp. Shrinkage is HUGE, due to the loss of organic 
material burning out. One would expect that from a swampy clay. 

However, the genesis and age of the pure clay in the center of the proposed landfill site is quite 
different. We won't know without a "biopsy," if you will. I believe our host said that the clay is 



beneath a 2 foot layer of overburden. Could you arrange for a backhoe to dig out a test sample 
for firing in a kiln? 

This was Clay Renee's suggestion. It would be wonderful if this would spawn a greater interest in 
purely local pottery. I have seen such a phenomenon at Gay Head, Martha's Vineyard. Gay Head 
gets its name from the red, blue, white and green clays, exposed and gathered for coveted 
pottery. Visitors feel they must go home with a sample of Gay Head Pottery. (Google it.) and so 
something similar might happen for Kauai. We'll never know unless we test the sample.  

Comment 2 – Anonymous  
Received During Site Visit 

I am very concerned about this project being on ceded lands. I am also concerned that this 
project may affect future water resources – beyond the 30+ years that the landfill liner may last 
– given there is an aquifer in area. 

Would it be possible to have a ‘dedicated’ outreach to Native Hawaiian communities of this 
project as this process may be unfamiliar to them? 
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R. M. Towill Corporation 

County of Kaua‘i New Landfill and  

Resource Recovery Park FEA/EISPN 

2024 North King Street, Suite 200 

Honolulu, Hawai‘i 96819 
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EXECUTIVE SUMMARY 

  i 

This report summarizes previous site selection activities and re-evaluates the suitability and 
desirability of eight previously identified sites for development as the new municipal and solid waste 
landfill (MSWLF) for the County of Kaua‘i (“the County”), Hawai‘i. This report has been prepared to 
assist the County in identifying the proposed landfill site by distilling the many selection criteria to a 
core set of important criteria, including community-based priorities, environmental and cultural 
concerns, site life, cost, and other important considerations. This report enables the County to select 
the proposed landfill site, which is expected to become the preferred alternative in the upcoming 
Environmental Impact Statement (EIS). 

Background and History. Currently, the County of Kaua‘i has one operating MSWLF, the Kekaha 
Sanitary Landfill in the southwest part of the island, which is currently approaching its design 
capacity. The site selection process for a new MSWLF was initiated in 2000 when the County 
contracted environmental engineering consultant Earth Tech, Inc. of Honolulu, Hawai‘i to prepare a 
Kaua‘i MSWLF Siting Study. The study, in two reports published in 2001 and 2002, identified eight 
potential sites around the island that were considered suitable for siting a new MSWLF: Kalepa, 
Kekaha Mauka, Kipu, Koloa, Kumukumu, Pu‘u O Papai, Ma‘alo, and Umi. It evaluated, scored, and 
ranked these sites based on a set of 19 environmental, technical, and social/cultural criteria. 

In 2007, the late Mayor Bryan Baptiste convened the County of Kaua‘i Mayor’s Advisory Committee on 
Landfill Site Selection (MACLS) to involve the community in developing siting selection criteria for a 
new MSWLF site for Kaua‘i. The citizen’s advisory committee met nine times during 2008–2009, and 
technical consultant R. M. Towill Corporation (RMTC) of Honolulu published the MACLS report in April 
2009. The committee added to the existing criteria from the 2001/2002 siting study, established 
weighting (i.e., importance) factors for the 26 criteria they developed, and scored seven of the eight 
previously identified potential landfill sites by each of these criteria (one site, Kumukumu, was excluded 
due to neighboring-property development plans at the time). The 26 individual criterion scores for each 
site were then summed to produce a ranking of overall site suitability. A series of community meetings 
following publication of the MACLS report identified some community concerns with some of the 
methodologies used to rank the sites, and identified improvements that could be made.  

Previous negotiations over the last twelve years to site the landfill at various sites have broken down, 
due primarily to landowner willingness related issues. 

Landfill Siting Study Report. The County commissioned environmental engineering consultant 
AECOM Technical Services, Inc. (AECOM) of Honolulu (formerly Earth Tech, Inc.) to prepare the 
current New Landfill Siting Study, with assistance from RMTC. The study re-evaluates the suitability 
of the eight sites (Kumukumu is re-included following a change in the earlier development plans) 
using contemporary exclusionary criteria, generates preliminary engineering estimates and 
planning-level cost estimates, updates the MACLS results with a community criteria evaluation using 
improved scoring and ranking methodology, identifies other important decision factors for siting a 
new MSWLF, conducts an overall site comparison, and presents recommendations. 

This report updates all previous data and performs additional analyses to allow the County to choose 
a proposed location for the new landfill. This report includes the following subsections. 

State Landfill Criteria Evaluation (SLCE). The SLCE re-evaluated the locations of the eight 
previously identified potential County of Kaua‘i MSWLF sites with respect to regulatory and other 
exclusionary criteria. Additionally, site reconnaissance was conducted at each of the eight potential 
sites to visually inspect for any other issues that could preclude or greatly affect the construction of a 
landfill or resource recovery park (RRP). No exclusion zones were mapped on any of the sites, and 
all sites could potentially house a co-located 80-acre RRP. Several sites may potentially house 
wetlands, which would have to be further investigated if the site were chosen as a proposed landfill 
site. If wetlands are identified, mitigation measures may be required. 
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Preliminary Engineering Evaluation (PREE). The PREE compares the eight previously identified 
potential MSWLF sites being considered for a new County landfill, provides conceptual site 
schematics, and provides planning-level estimates of the engineering potential of each site in terms 
of size, quantity, estimated useful lifetimes, and costs. The landfill with the longest estimated life is 
Ma‘alo, followed by Kumukumu. The longest predicted site life of all sites (Ma‘alo, 264 years) is an 
order of magnitude greater than the shortest predicted site life (Kalepa, 26 years). Given the 
difficulties in siting the new landfill over the past twelve years, and the years still required to site, 
analyze, plan, design, permit, build, and operate the new landfill, site life is a critical basis upon 
which the County may wish to choose a proposed site. Note that these estimated lifetimes are based 
on the current rates of waste landfilling, and the County is committed to developing a RRP, which 
may significantly extend the site lifetimes. 

Planning Level Cost Estimates. The Planning Level Cost Estimates for each site consist of 
acquisition, development, and operation costs. All costs are presented in 2012 dollars. Once a site is 
chosen as the proposed landfill site, more detailed cost estimates will be developed in the 
Conceptual Design phase of this project, prior to completing the EIS. The largest sites are expected 
to be significantly less expensive over time for the County and all of its residents. The three least 
expensive sites overall, in order, are Ma‘alo, Kumukumu, and Pu‘u O Papai.  

Community Criteria Evaluation (CCE). The CCE updates the community-based landfill site 
evaluation last summarized in the Report of the Mayor’s Advisory Committee on Landfill Site 
Selection, April 2009 (RMTC 2009). It ranks the potential landfill sites according to overall scores 
based on evaluation of the 26 siting criteria originally identified by the 2009 MACLS study. The CCE 
is based on the most recent raw data available, incorporates the results of the PREE, and modifies 
the scoring system developed in the MACLS to produce a more mathematically robust analysis, 
while preserving and bolstering the MACLS' relative weighting of criteria. One site not analyzed in 
the previous MACLS study (Kumukumu) was also analyzed. The top ranked sites under the CCE 
were Ma‘alo, followed by Pu‘u O Papa‘i and Kekaha-Mauka. 

Other Important Decision Factors. Other important decision factors were identified and analyzed 
for each site, including landowner willingness, high value agricultural sites, sustainability and 
proximity of the site to Kaua‘i’s waste generation centroid, as well as the implications of developing a 
co-located RRP. These factors can be evaluated in more detail once a proposed site is selected by 
the County for further treatment in the feasibility study, conceptual design, and EIS phases of this 
project. 

Overall Site Comparison and Recommendation. All eight sites are technically and legally feasible 
sites for the County’s new landfill, although no site is perfect. If any given site were chosen, the EIS 
process to come should identify any shortcomings for the site, which can then potentially be 
mitigated. All eight sites could potentially support a co-located or nearby RRP. The major pros and 
cons of each site are highlighted in this report, and further details are available. The County could 
reasonably decide which site to pursue based on several different criteria, or combinations of 
considerations.  

The Ma‘alo site is the longest-term solution for the County’s waste disposal problem. The estimated 
site life of 264 years can potentially be extended even further with the operation of a RRP, making 
Ma‘alo a near-permanent potential solution to the County’s needs. As the last twelve years of trying 
to site a landfill show, the value of this near-permanent potential solution cannot be overstressed. 
The Ma‘alo site is the only site identified that currently has a potentially willing landowner, it is the 
most economical site over the life of the landfill, it ranks very well in the CCE system, and it is 
centrally located (which will save costs and fuels, result in less waste-related traffic, and have 
positive sustainability effects). 



July 2012 New Kaua‘i Landfill Siting Study Report Executive Summary 
 

  iii 

Next Steps in the Process. Once the County selects the proposed site, site-specific engineering 
analyses and design will be performed for both the proposed MSWLF site and the accompanying 
RRP. Additionally, a detailed State of Hawai‘i HRS Chapter 343 EIS will be conducted. This Siting 
Study Report documents and culminates the extensive evaluation of alternative potential landfill sites 
undertaken by the County over the last 12 years, in compliance with the Hawai‘i Administrative Rules 
(HAR) §11-200-17(f), and will become part of the administrative record for the EIS. 

Once the public-review process is complete and the EIS is approved, the land will need to be 
acquired or land use rights secured, and detailed engineering design, permitting, and other 
approvals will need to be obtained and completed before construction can begin. It may take an 
additional six years after completion of the EIS to acquire the land and design, permit, construct, and 
begin operating a new landfill. 
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1.0 INTRODUCTION 

This report summarizes previous site selection activities and re-evaluates the suitability and 
desirability of eight previously-identified sites (Figure 1-1) for development as the new municipal and 
solid waste landfill (MSWLF) for the County of Kaua‘i (“the County”), Hawai‘i. Upon selection of the 
proposed landfill site, more detailed, site-specific engineering analyses and design will be performed 
for both the proposed landfill site and the accompanying Resource Recovery Park 
(RRP).Additionally, a detailed Hawai‘i Revised Statutes (HRS) Chapter 343 Environmental Impact 
Statement (EIS) will be conducted. This Landfill Siting Study Report will provide the basis for, and 
become part of the administrative record of, the EIS. 

1.1 ORGANIZATION OF THIS REPORT 

Section 1.0 describes the purpose of this study and the overall organization of this report. 

Section 2.0 describes the history of the process of site selection for the new MSWLF for the County 
of Kaua‘i, which began twelve years ago and culminates in this report. 

Section 3.0 presents the 2011 State Landfill Criteria Evaluation (SLCE), which evaluates the 
suitability of eight potential landfill sites originally identified during previous siting studies 
(Earth Tech 2001, 2002). Using updated data from Federal, State, and County resources, the SLCE 
screens the potential landfill sites for major regulatory and other site-specific issues that could 
potentially render any of the sites ineligible, prohibitive, or otherwise undesirable. 

Section 4.0 presents a Preliminary Engineering Evaluation (PREE), which consists of a conceptual 
engineering design and major engineering parameter evaluation for each of the eight potential 
landfill sites. It also provides data that was identified by the citizen’s advisory committee report 
(RMTC 2009) as requiring further engineering clarification; these data were then used to refine the 
Community Criteria Evaluation (CCE) update of that 2009 report (see below). 

Section 5.0 presents overall preliminary cost estimates for acquiring, developing, and operating each 
of the eight potential landfill sites, using data consolidated from the SLCE and PREE. Some of the 
cost estimates were input into the CCE (see below). 

Section 6.0 presents the 2012 CCE, which applies weighting factors to the 26 site-selection criteria 
identified by an earlier citizen’s advisory committee (RMTC 2009) to rank the eight potential MSWLF 
sites by factors identified as important to the community. The CCE updates the committee’s earlier 
report with improved data and ranking methodology. 

Section 7.0 identifies criteria not captured in the SLCE, PREE, and CCE studies, and highlights other 
important decision factors that provide valid and rational bases upon which to choose the proposed 
MSWLF site. 

Section 8.0 summarizes the site rankings from the studies and for the other important decision 
factors, summarizes each site’s major attributes, and assesses each site’s strengths and 
weaknesses as a potential landfill site. 
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2.0 HISTORY OF NEW KAUA‘I LANDFILL SITE SELECTION 

To accommodate solid waste generated by residents and visitors on Kaua‘i, the County must 
develop a replacement facility for Kekaha Sanitary Landfill (KSLF) Phase II, which is projected to 
reach capacity by 2017. Selecting the appropriate site for a MSWLF is an island-wide issue, 
balancing environmental, technical, economic, and social impacts on the hosting community. The 
selection process has been ongoing since 2000, and once selected, permitted, and approved, 
construction requires several more years before the new landfill is ready to accept wastes. 
Therefore, it is crucial that the proposed site be screened, evaluated, and identified, and the 
Environmental Impact Statement process be initiated in a timely fashion. 

2.1 EXISTING WASTE DISPOSAL SYSTEM 

KSLF, located 2.5 miles northwest of the town of Kekaha in the southwest part of the island, is the 
County’s sole operating MSWLF. It is owned by the County of Kaua‘i, Department of Public Works 
(DPW), and operated under contract by Waste Management, Inc. (WM). According to data provided 
by the County’s Department of Public Works Solid Waste Division (SWD), in recent years the KSLF 
has received approximately 75,000 tons of solid waste per year, although peak values in the past 
have been as high as 95,000 tons per year. Municipal solid waste (MSW) collected by the County 
from residential and commercial customers is compacted into open-top trailers at one of four 
County-operated transfer stations for transfer to KSLF, which also accepts solid waste from private 
haulers and the general public. 

KSLF has been operated in two phases. Phase I reached capacity years sooner than anticipated 
due to a sharp increase in solid waste disposal following Hurricane Iniki in 1992. Phase II opened in 
1993 and is approaching its design capacity. In 1998, the maximum height of the Phase II landfill 
was increased to 60 feet (ft) above mean sea level (msl). Since that time, the County has 
implemented a horizontal expansion (“Cell 1”) and a vertical expansion to 85 ft msl. The County has 
recently begun designing and permitting an additional horizontal expansion, designated Cell 2, which 
is expected to extend the useful life of the Phase II landfill through 2017. 

2.2 KAUA‘I MSWLF SITING STUDIES 2001/2002 

In 2000 the County commissioned a Kaua‘i MSWLF siting study from environmental engineering 
consultant Earth Tech, Inc., of Honolulu, Hawai‘i (now doing business as AECOM). The study, 
published in March 2001 as Kaua‘i Municipal Solid Waste Landfill Siting Study, identified seven sites 
that might be able to accommodate Kaua‘i’s future solid waste landfill needs, meet relevant criteria, 
and comply with all regulatory requirements. 

Shortly after the 2001 study was completed, a landowner in the Lihu‘e area proposed a new site, 
Kalepa. Therefore, in 2002 the consultant evaluated the Kalepa site by the same methodology used 
in the 2001 study, and found that it similarly met the identified needs, criteria, and requirements. This 
study was published in June 2002 as New Kaua‘i MSWLF, Kalepa Site Evaluation. Together, these 
two studies are referred to in this report as the 2001/2002 siting studies (Earth Tech 2001, 2002). 

The 2001/2002 siting studies conducted an island-wide evaluation by excluding areas that cannot be 
feasibly used, are restricted by regulatory requirements, would be harmful to human health or the 
environment, or were otherwise undesirable. A geographic information system (GIS) was used to 
conduct this island-wide evaluation. Electronic information maps that graphically present 
exclusionary criteria were used to exclude certain areas deemed unsuitable for MSWLF 
development. The maps were downloaded from the Hawai‘i State GIS Program Data web page 
(Department of Business, Economic Development, and Tourism, Office of Planning) in 2000. 

The Hawai‘i Administrative Rule (HAR) Section (§) 11-58.1-13 for MSWLF site analysis provided the 
primary set of landfill siting criteria used to develop the overlay analysis that identified areas where a 
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MSWLF should not be located. Additionally, other landfill siting criteria were also applied, as 
identified below (Table 2-1).  

Table 2-1: Landfill Siting Criteria 

HAR §11-58.1-13 Criteria Other Criteria 

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

 Special management areas 
 Areas within 1,000 ft of shoreline 
 Federal government lands 
 Areas with undesirable topography, slope >33.33 degrees 
 Areas within 1,000 ft of water wells 
 Areas within 300 ft of perennial streams 
 Areas within 1,000 ft of surface water 
 State conservation lands 
 Areas within 0.5 mile of urban lands 

 

Eight sites were identified within the remaining suitable areas. The siting studies then evaluated and 
scored these sites based on the following environmental, technical, and social/cultural criteria 
(Table 2-2): 

Table 2-2: Environmental, Technical, and Social/Cultural Criteria 

Environmental Criteria Technical Criteria Social/Cultural Criteria 

 Aquifer status 
 Location of groundwater wells 
 Geologic/hydrogeologic conditions 
 Endangered species and sensitive 

ecological areas 
 Relative importance of agricultural 

land 

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

 Availability of land 
 Proximity to private residences 
 Potential impact to people as a 

result of the prevailing wind 
 Scenic views 
 Accessibility of site to a well-

traveled road 
 Archaeological and historical 

significance of site 
 Traffic conditions 
 Waste transport distance 

 

Each site was assigned a score for each criterion between 1 and 5, 1 being least suitable and 
5 being most suitable. The score was then multiplied by a weighting factor assigned to each criterion. 
Totals for each site were then summed and ranked to produce the following sequence of suitability 
for the eight sites (Table 2-3): 

Table 2-3: Rank of Suitability 

Rank Site Total Points 

1st Kekaha Mauka 420 

2nd Kipu 396 

3rd Kalepa 392 

4th Kumukumu 377 

5th Pu‘u O Papai 372 

6th Ma‘alo 351 

7th Koloa 345 

8th Umi 306 
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2.3 MAYOR’S ADVISORY COMMITTEE ON LANDFILL SITE SELECTION 2009 

In 2007, the late Mayor Bryan Baptiste convened the County of Kaua‘i Mayor’s Advisory Committee 
on Landfill Site Selection (MACLS). This citizens advisory committee was tasked with developing 
new community-based criteria for selecting a new MSWLF site for Kaua‘i, adding to the existing 
criteria from the 2001/2002 siting study, and weighting the criteria they had developed. The MACLS 
consisted of 15 appointed community representatives from each of the geographic areas of Kaua‘i. 
The committee was assisted by the County Department of Public Works, technical consultant RMTC, 
and Resolutions Hawai‘i as a neutral facilitator. 

MACLS met nine times between May 2008 and April 2009. The committee developed 26 community 
criteria and weighted the criteria (by vote) according to perceived importance (Table 2-4). 

Table 2-4: Community Criteria 

No. Criterion Weighting Factor 

13 Location of site relative to the Underground Injection Control (UIC) Line 10 

1 Population density near site 9 

20 Cost of development 9 

18 Haul distance from major municipal solid waste generation areas 9 

26 Landfill capacity or site life 8 

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

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

21 Cost of operations 7 

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

4 Archaeological and/or historical significance 7 

5 Cost of site acquisition 7 

14 Proximity to surface water 7 

15 Flora and fauna habitat 5 

16 Annual precipitation 5 

7 Site distance from major highway 4 

8 Schools or hospitals along access road 4 

6 Ceded or Hawaiian Homestead Land 3 

25 Proximity to parks and recreational facilities 3 

9 Residential units or developments along access road 2 

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

19 Adequacy of site drainage 2 

22 Availability of utilities 2 

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

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

17 Prevailing wind direction relative to populated areas 1 

23 Access to fire protection 1 

 

Working with the consultant to maximize objectivity, these criteria and the weighting factors were 
applied to seven of the eight sites identified by the 2001/2002 siting studies to rank them. One site, 
Kumukumu, was removed from the evaluation due to an anticipated subdivision development within 
a major portion of the site (which has not occurred, as of this writing). 
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Applying the site criteria and weighting factors produced the following MACLS ranking (Table 2-5): 

Table 2-5: MACLS Ranking 

Rank Site Unweighted Score Weighted Score 
Difference in Points from 
Next Highest Ranked Site 

1st Umi 63 334 8 

2nd Kekaha Mauka 62 326 31 

3rd Koloa 56 295 7 

4th Kipu 58 288 19 

5th Pu‘u O Papai 53 269 4 

6th Ma‘alo 51 265 17 

7th Kalepa 49 248 − 

 

In May 2009, the committee’s technical consultant published the results in Volume 1: Report of the 
Mayor’s Advisory Committee on Landfill Site Selection (Volume 2: Site Data Sheets was issued in 
March 2009) (RMTC 2009). The report noted the small difference in weighted scores separating the 
ranking for three pairs of sites: Umi and Kekaha Mauka, Koloa and Kipu, and Pu‘u O Papai and 
Ma‘alo. 

The report also included as appendices two commissioned studies that were added to the 
committee’s scope during the course of their meetings: 

 A study on Environmental Justice (EJ) was performed by research consultant SMS of 
Honolulu to address the concern that minority or low-income populations are properly 
considered during the site selection process. Because no federal funds are expected to be 
used in the siting or development of the landfill, the County of Kaua‘i is not mandated to 
adhere the EJ requirements of Executive Order 12898 (Federal Actions to Address 
Environmental Justice in Minority Populations and Low-Income Populations), but the 
committee and the County agreed that EJ is an important issue and the spirit and intent of 
the order should be considered in the Kaua‘i landfill siting process. The EJ report found that 
five of the seven proposed landfill sites qualified as EJ areas by minority classification and 
one by poverty classification as well, according to United States (U.S.) Census block group 
information. The report noted that minority classification in Hawaii may not have the same 
implications that it has on the mainland. If the selected landfill site is in an EJ area, the report 
recommended applying a rational process that includes surveying resident constituents and 
using the findings to identify mitigation measures that might be offered by the County to the 
affected community, if warranted. 

 A study on Host Community Benefits (HCB) as it relates to the siting of landfills in the County 
of Kaua‘i was performed by Pacific Waste Consulting Group of Sacramento, CA. The HCB 
study addresses the issue of compensation (e.g., direct payments, free or reduced disposal 
fees, special projects) provided to a community that is host to a regionally advantageous but 
locally unwanted public facility, such as a landfill. Hawai‘i is one of eight states currently 
using HCB. The study recommended forming a Community Advisory Committee from 
community representatives to provide insight into local opinions and insight regarding how to 
best address HCB. 

2.4 COUNTY OF KAUA‘I INTEGRATED SOLID WASTE MANAGEMENT PLAN 2009 

In September 2009, consultant R. W. Beck updated the County of Kaua‘i Integrated Solid Waste 
Management Plan (ISWMP) for the SWD (R. W. Beck 2009). The plan was previously updated in 
1994. Section 11 of the 2009 plan proposes a four-stage site selection process as a facility siting 
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strategy: (1) establish a siting task force, (2) identify excluded sites and develop county-specific 
siting criteria, (3) define ranking criteria and rank available sites, and (4) select a proposed site. 
General principles that emphasize flexibility and a mediation process to resolve conflicts, disputes, 
and impasses are included in the strategy. This landfill siting project is being conducted in general 
accordance with the processes outlined in the ISWMP. 

2.5 COMMUNITY CRITERIA EVALUATION 2012 

The 2012 CCE is included as Section 6.0 and Attachment B of this report. The 2012 CCE updates 
the 2009 MACLS report that ranked seven of the eight sites by community-based criteria, using the 
MACLS study’s framework and general methodology, but with more accurate and current data 
(including data generated by the PREE and the Planning Level Cost Estimates included in this 
report), a revised scoring methodology, and some adjusted content of criteria to enable more precise 
measures. The CCE was prepared by AECOM and the same consultant that prepared the MACLS 
report, RMTC. The CCE evaluated all eight potential sites identified in the 2001/2002 siting studies, 
including Kumukumu (which was removed from consideration in the original MACLS report due to 
previous, unrealized residential development plans). The CCE methodology and results are 
presented in Section 6.0; the data sheets for each site for each of the 26 criteria are included as 
Attachment B. 

2.6 CURRENT DOCUMENT: NEW KAUA‘I LANDFILL SITING STUDY REPORT 2012 

This Siting Study Report presents technical, environmental, cultural, and social comparisons of the 
sites, including: a 2012 State Landfill Criteria Evaluation (SLCE; Section 3.0); a PREE 
(Section 4.0); planning level cost estimates (Section 5.0); the 2012 CCE results (Section 6.0); other 
critical decision factors (Section 7.0); and conclusions and recommendations (Section 8.0). The 
primary factors to be weighed in selecting the proposed landfill site include the CCE results, site life, 
costs, landowner willingness, sustainability, and agricultural value. Recommendations on identifying 
one or two proposed sites are presented, to allow the County to focus its investigations and the 
upcoming EIS process.  

2.7 FUTURE STEPS 

The County of Kaua‘i will choose a potential location, or locations, for the new MSWLF based in part 
on the results of this report. Upon selection of a proposed landfill site, more detailed, site-specific 
engineering analyses and design will be performed for both the proposed MSWLF site and the 
accompanying Resource Recovery Park. Additionally, a detailed State of Hawai‘i HRS 
Chapter 343 EIS will be conducted for the proposed landfill site. The current New Kaua‘i Landfill 
Siting Study Report documents and concludes the extensive evaluations of alternative potential 
landfill sites undertaken by the County over the last 12 years, in compliance with HAR §11-200-17(f), 
and will become part of the administrative record for the EIS. 

Once the public-review process is complete and the EIS is approved, the site will need to be 
acquired or land use rights secured, and detailed engineering design, multiple permits, and other 
approvals will need to be obtained and completed before construction can begin. It may take an 
additional six years after completion of the EIS to design, permit, construct, and begin operating a 
new landfill. 
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3.0 STATE LANDFILL CRITERIA EVALUATION 

3.1 INTRODUCTION 

This SLCE re-evaluates the locations of the following eight previously identified potential County of 
Kaua‘i (County) MSWLF sites with respect to regulatory and other exclusionary criteria: 

 Kalepa 

 Kekaha Mauka 

 Kipu 

 Koloa 

 Kumukumu 

 Ma‘alo 

 Pu‘u O Papai 

 Umi 

The eight sites were first identified as potential locations for a new Kaua‘i MSWLF in two studies by 
consultant Earth Tech, Inc.: the Kaua‘i Municipal Solid Waste Landfill Siting Study (Earth Tech 2001) 
and New Kaua‘i Municipal Solid Waste Landfill Kalepa Site Evaluation (Earth Tech 2002). (The 
Kalepa site was made available after Earth Tech [2001] was published and was evaluated 
separately). The initial part of those studies identified areas where a new MSWLF should not be 
situated according to a set of exclusionary criteria to determine areas that cannot be feasibly used, 
are restricted by regulatory requirements, would be harmful to human health or the environment, or 
were otherwise undesirable. This current evaluation updates that island-wide evaluation (Earth Tech 
2001, Section 2.0) using current data, to verify whether the eight sites remain viable locations for 
siting a MSWLF. 

3.2 EXCLUSIONARY CRITERIA 

Two categories of exclusionary criteria were used to eliminate from consideration areas on the island 
of Kaua‘i where it would be best not to site a MSWLF.  

The State of Hawai‘i regulations for MSWLF siting, HAR §11-58.1-13, provide the primary set of 
exclusionary criteria used to delineate areas where it is best not to site a MSWLF. The HAR 
§11-58.1-13 criteria include: 

 Areas within 10,000 ft of airport runways 

 100-year floodplains and floodways 

 Wetlands 

 Fault areas 

 Seismic impact zones 

 Unstable areas 

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

 Special management areas 

 Areas within 1,000 ft of shoreline 

 Federal Government lands 

 Areas with undesirable topography, i.e. slope > 33.33 degrees  

 Areas within 300 ft of perennial streams 

 State conservation lands 

 Areas within 0.5 mile of urban lands 

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

The criteria are further discussed in the evaluation results in Section 3.4. 

3.3 GIS METHODOLOGY 

A GIS was used to update the initial 2001/2002 island-wide evaluation for the eight identified sites. A 
GIS is a computer software system that allows storage, manipulation, and display of spatial and 
tabular data to conduct complex spatial analysis to arrive at an informed decision. ESRI ArcGIS 
version 10.0 was used to create maps displaying areas excluded from consideration for siting a 
MSWLF by applying the criteria listed in Section 3.2, using current data obtained from a variety of 
Federal, State, and Country sources. Together, these areas are termed exclusion zones. 

3.4 ISLAND-WIDE EVALUATION 

Results of applying the exclusionary criteria (Section 3.2) to the island of Kaua‘i are illustrated on 
Figure 3-1 through Figure 3-9. The merged exclusion zones, potential wetland areas not in the 
exclusion zones, and the locations of the eight potential landfill sites are shown on Figure 3-11. 

3.4.1 Special Management Areas 

Special Management Areas (SMAs) are sensitive areas that have been protected by legislation, 
administration, or other agencies or organizations. To eliminate risk of damage to a known sensitive 
area, these areas were excluded from consideration (Figure 3-1). The SMA exclusion zone was 
produced using the SMA layer (sma.shp) downloaded from the Hawai‘i State Office of Planning GIS 
Program Downloadable Layers web page (State of Hawai‘i Office of Planning, Planning Division, 
Hawaii Statewide Planning and GIS Program at http://hawaii.gov/dbedt/gis/download.htm) on 
August 3, 2011. 

3.4.2 Areas within 1,000 feet of the Shoreline 

To protect the sensitive shoreline area, all areas within 1,000 ft of the shoreline were excluded from 
consideration (Figure 3-1). 

3.4.3 Tsunami Inundation Areas 

All areas within tsunami (tidal wave) zones were excluded from consideration. The Tsunami 
Inundation Area exclusion zone layer (tsunevac.shp) was downloaded from the Hawai‘i State Office 
of Planning GIS Program Downloadable Layers web page on August 3, 2011 (Figure 3-2). 
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3.4.4 Fault Areas 

According to HAR §11-58.1-13(d), it is best not to locate a landfill “within two hundred feet (sixty 
meters) of a fault that has had displacement in Holocene time.” There is some faulting on Kaua‘i; 
however, none of these faults have evidence of movement during the current (Holocene) epoch. 
Therefore, no Fault Area exclusion zone is mapped on Kaua‘i. 

3.4.5 Seismic Impact Zones 

All of the island of Kaua‘i is categorized as seismic zone 1, and MSWLFs are permitted in seismic 
zone 1. Therefore, no Seismic Impact exclusion zone is mapped on Kaua‘i. 

3.4.6 Federal Government Lands 

Federal Government lands exclusion zones have been mapped because of the difficulty of 
acquisition. Federal Government lands were identified by downloading the Government-owned land 
layer (gov_own.shp) from the Hawai‘i State Office of Planning GIS Program Downloadable Layers 
web page on August 3, 2011, and selecting the records that listed the major owner as “Government 
Federal” (Figure 3-3). 

3.4.7 Areas within 100-year Floodplains 

Prior to construction, MSWLF owners must demonstrate that a proposed site will not restrict the flow 
of a 100-year flood, reduce the temporary water storage capacity of the floodplain, or result in 
washout of solid waste. To eliminate the risk caused by siting a MSWLF within a 100-year floodplain, 
all such areas were excluded from consideration. The exclusion zone was produced using the digital 
flood layer (dfirm.shp) downloaded from the Hawai‘i State Office of Planning GIS Program 
Downloadable Layers web page on August 4, 2011. All areas classified as Zone A, Zone AE, Zone 
AH, Zone AO, Zone VE, or as a floodway were combined to produce the 100-year floodplain 
exclusion zone (Figure 3-4). 

3.4.8 Areas within 300 Feet of Perennial Streams 

Perennial streams were identified using the Hawai‘i Department of Land and Natural Resources, 
Division of Aquatic Resources stream database layer (darstreams.shp), downloaded from the Hawaii 
State Office of Planning GIS Program Downloadable Layers web page on August 4, 2011. For 
protection of water resources, a 300-ft exclusion zone was drawn around streams classified as 
perennial to produce the exclusion zone (Figure 3-5). 

3.4.9 Areas with Undesirable Topography 

As part of applying the HAR §11-58.1-13 unstable areas exclusionary criterion, areas with slopes 
steeper than 3:1 (horozontal:vertical, H:V) were eliminated from consideration. A 10 meter by 
10 meter horizontal resolution digital elevation model (DEM) was downloaded from the University of 
Hawai‘i’s School of Ocean and Earth Science and Technology (SOEST) Coastal Geology Group, 
DEM Imagery for Kauai web page (http://www.soest.hawaii.edu/coasts/data/kauai/dem.html) on 
August 10, 2011. An estimate of the slope was calculated from the DEM using the ArcGIS spatial 
analyst extension, and all areas with a calculated slope steeper than 3:1 were included in the 
Undesirable Topography exclusion zone (Figure 3-6). 

Further site-specific analysis of potential unstable areas, including geotechnical investigations, will 
be conducted once a proposed MSWLF site is selected. 

3.4.10 State Conservation Lands 

Areas designated as State conservation lands were removed from consideration. The State Land 
Use Districts layer (slud.shp) was downloaded from the Hawai‘i State Office of Planning GIS 
Program Downloadable Layers web page on August 15, 2011. All features corresponding to 

http://www.soest.hawaii.edu/coasts/data/kauai/
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Conservation Land Use District (i.e., code “c”) were included in the State conservation land exclusion 
zone (Figure 3-7). 

3.4.11 Areas within 0.5 Mile of Urban Lands 

To minimize impacts on populated areas, areas within 0.5 mile of urbanized lands were removed 
from consideration. The State Land Use Districts layer (slud.shp) was downloaded from the Hawai‘i 
State Office of Planning GIS Program Downloadable Layers web page on August 15, 2011. All 
features corresponding to Urban Land Use District (i.e., code “U”) were selected, and a 0.5-mile 
buffer was drawn to produce the exclusion zone (Figure 3-8). 

3.4.12 Areas within 10,000 Feet of Airport Runways 

Due to potential bird hazards, areas within 10,000 ft of any airport runway end used by turbojet 
aircraft were added to the exclusion zone. MSWLF owners proposing a site within a 5-mile radius of 
any airport runway end must notify the affected airport and the Federal Aviation Administration 
(HAR §11-58.1-13(a)(3)). Three airport runways (Lihue, Princeville, and Pacific Missile Range 
Facility Airports) were identified as runways meeting the HAR criteria. A 10,000-ft buffer was drawn 
outside the digitized airport runways to produce the exclusion zone (Figure 3-9). 

MSWLFs cannot be established within 6 miles of a public airport that is primarily served by aircraft 
and regularly scheduled flights designed for 60 passengers or less, unless the State aviation agency 
requests and is granted an exemption by the Federal Aviation Authority (Public Law 
106-181 Section 503). This law does not apply to the Lihue Airport because it is not primarily served 
by flights of 60 passengers or less. This law may apply to the Princeville Airport, but no potential 
MSWLF sites are located within 6 miles of the Princeville Airport.  

3.4.13 Areas within 1,000 Feet of Drinking Water Sources 

In order to protect drinking water source supplies, MSWLF are not recommended to be placed within 
1,000 ft of a drinking water source. While the locations of drinking water sources used to be publicly 
available (e.g., during the previous 2001 siting studies), since the events of September 11, 2001, the 
State of Hawaii Department of Health does not divulge the location of drinking water sources. 
Therefore, drinking water source exclusion zones have not been mapped. 

To satisfy the exclusionary criterion, AECOM met with a Department of Health Safe Drinking Water 
Branch representative (Jennifer Nikado) on August 24, 2011, to discuss the potential landfill sites 
and their distances from drinking water sources. After the meeting, AECOM sent GIS files for the 
potential landfill sites to the Safe Drinking Water Branch representatives, who performed their 
internal analysis and confirmed that the proposed landfill sites are all more than 1,000 ft from known 
water sources. 

In addition, the County of Kaua‘i Department of Water (DOW) reviewed the locations of the potential 
landfill sites to determine whether there are any current water supply wells or any planned 
development of well sites in the vicinity of the potential landfill sites. A DOW representative reported 
that there are no active wells within 1,000 ft of the perimeter of any of the eight potential landfill sites, 
and with the exception of the Koloa site (reported below in Site-specific Results, Section 3.6), there 
are no active plans for future water supply wells within the 1,000-foot zone at any of the other sites 
(Eddy 2011). 

3.4.14 Wetland Areas 

To protect the sensitive ecology of a wetland, owners are discouraged from locating MSWLFs in a 
wetland area, unless the criteria in HAR §11-58.1-13(c) are met. There is not a strict prohibition 
against locating a MSWLF in a wetland, but to do so, several requirements must be met, and 
mitigation measures would likely be required. Figure 3-10 shows potential wetland areas on the 



July 2012 New Kaua‘i Landfill Siting Study Report SLCE 
 

  3-5 

island of Kauai, according to the U.S. Fish and Wildlife Service’s (USFWS) National Wetlands 
Inventory (NWI).  

The NWI was created in response to the Emergency Wetlands Resources Act of 1986, which 
mandated the USFWS to map the wetlands of the United States. The purpose of the NWI is to 
support resource management decisions at the federal, state, and local government levels, and 
promote the conservation and protection of fish and wildlife habitats. As a resource tool, the NWI 
provides users with the status, extent, characteristics, and functions of wetland, riparian, deepwater, 
and related aquatic habitats in priority areas. Wetlands are mapped by the NWI through an analysis 
of high altitude imagery and other data sources, including information provided by public and private 
entities. The term “wetland” is used to refer to a number of different aquatic habitats. By definition, 
the FWS classifies a wetland as having at least one of the following attributes: (1) the land at least 
periodically supports predominant hydrophytes; (2) the substrate is predominantly undrained hydric 
soil; or (3) the substrate is saturated with water or covered by shallow water at some time during the 
growing season of each year. Types of wetlands mapped in the NWI include: 

 Freshwater emergent – herbaceous march, fen, swale, and wet meadow 

 Freshwater forested/shrub – forested swamp or wetland shrub bog or wetland 

 Freshwater pond – pond 

 Lake – lake or reservoir basin 

 Riverine – river or stream channel 

 Other – farmed wetland, saline seep, and other miscellaneous wetland 

If a site contains a feature mapped in the NWI, and the site is chosen for further consideration, the 
USACE will be consulted to determine whether the feature is a regulated (i.e., “jurisdictional”) wetland 
under Section 404 of the Clean Water Act. Such an evaluation may be completed simply by 
investigating the feature and its surroundings, or it may require a more detailed wetland delineation. If a 
feature is determined to be a jurisdictional wetland, further investigations may be required. This would 
not necessarily preclude using a site as a MSWLF, but may require additional studies and mitigation, 
which could present additional costs to the County (which are not accounted for at this stage). 

The Wetlands Mapper page of the USFWS NWI (http://www.fws.gov/wetlands/data/Mapper.html) 
was accessed on December 21, 2011 to download wetlands data for the island of Kaua‘i and 
produce Figure 3-10. Figure 3-10 is titled potential wetland areas, and these areas are depicted 
separately from the other exclusion zones on Figure 3-11. Many of the potential wetland areas 
shown are very conservative classifications of areas that might house wetlands. Therefore, if a 
potential wetland area is mapped on a potential MSWLF site that is chosen for further evaluation, a 
wetlands survey and consultation with regulatory agencies should be conducted to determine 
whether the site actually contains a jurisdictional wetland.  

Much more area is classified as potential wetlands in the 2011 USFWS NWI database than was 
indicated in the 2000-era data used in the initial 2001 siting studies (Earth Tech 2001). For example: 

 The entire Mana Plain (on which the Kekaha Mauka site is located) is listed in the current 
USFWS National Wetlands Inventory database as a freshwater emergent wetland. 
Presently, however, much of the Mana Plain (including the Kekaha Mauka site) is currently 
under agricultural use, and much of the area probably does not presently contain actual 
wetlands. 

 The riverine wetland features identified in the USFWS National Wetlands Inventory database 
includes many ditches and swales that may or may not be regulated wetland features. For 
example, based on site reconnaissance, several of the features mapped on the Ma‘alo site 

http://www.fws.gov/wetlands/data/Mapper.html
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may be classified as man-made ditches, and not as jurisdictional wetlands. If a ditch or 
swale that is identified as a riverine wetland is located in the selected landfill parcels, then a 
wetland survey may need to be conducted to verify the presence or absence of jurisdictional 
wetlands. 

Additionally, we note that wetlands may be present in areas not shown on the USFWS National 
Wetlands Inventory. Such areas, if present, can be identified in the field (see Section 3.6, below). 

Figure 3-12 through Figure 3-19 display the total exclusion zones and additional areas mapped as 
potential wetlands at each of the eight sites under consideration for siting a new MSWLF on Kaua‘i. 

3.5 SITE RECONNAISSANCE 

On December 9, 2011, site reconnaissance was conducted at each of the eight potential sites to 
visually inspect for any other issues that could preclude or greatly affect the construction of a landfill 
or RRP.  

The results of the site-specific evaluation and the site reconnaissance reports are presented in 
Table 3-1. Site reconnaissance photographs are presented in Attachment A. 

Table 3-1: Summary of Site-specific Evaluation and Site Reconnaissance 

Site Site-Specific Evaluation  Site Reconnaissance (conducted December 9, 2011) 

Kalepa  
(Figure 3-12) 
(Photos 1-4) 

No exclusion zones were mapped on the 
site. 
A small riverine feature was mapped 
through the site (USFWS codes R4SBCx, 
R3UBH), as shown on Figure 3-12 and 
Photo 1.  
If the Kalepa site is chosen for further 
consideration, it would require a wetlands 
survey and consultation with regulatory 
agencies to determine whether any 
regulated wetlands are present, whether 
any restoration plans are in place for the 
affected area, and whether any mitigation 
would be required for site development. 

The site slopes gently to the south. Much of the site has 
recently been disked (suggesting active use) with edges 
that are not in use, covered in grasses. A former ditch 
or roadway appears to form the eastern border. A 
moveable irrigation system is installed in between one 
of the fields (operational status unknown). No standing 
water, unique vegetation, or other salient features were 
observed.  
It is possible that a wetland survey, if conducted, might 
conclude that the mapped potential wetland feature is 
actually an abandoned ditch, and not a regulated 
wetland. 

Kekaha Mauka  
(Figure 3-13) 
(Photos 5-8) 

No exclusion zones were mapped on the 
site. 
According to the USFWS National Wetlands 
Inventory database, almost the entire 
Kekaha Mauka site lies within a potential 
wetland area, classified as freshwater 
emergent wetland (USFWS code PEM1Fd). 
A riverine feature (USFWS code R3UBH) is 
also present on site.  
If the Kekaha Mauka site is chosen for 
further consideration, it would require a 
wetlands survey and consultation with 
regulatory agencies to determine whether 
any regulated wetlands are present, 
whether any restoration plans are in place 
for the affected area, and whether any 
mitigation would be required for site 
development. 

The site is flat across the entire proposed site, a 
majority of which is a mix of fallow land overgrown with 
mixed shrub vegetation and recently tilled agricultural 
land. The section immediately opposite the highway 
from the existing landfill is in active agricultural 
production. An active irrigation ditch runs along the 
southeast border and then cuts across the site. A dry, 
unlined floodway forms three-fourths of the mauka 
boundary and then crosses through the site. Surface 
water is present in a section overgrown with shrubs and 
low trees (haole koa) parallel to the highway, likely from 
the adjacent irrigation ditch. 
Based on site reconnaissance, it is likely that a wetland 
delineation and regulatory consultation would conclude 
that the site does not contain a regulated wetland (see 
discussion of potential wetlands in Section 3.4.14).  
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Site Site-Specific Evaluation  Site Reconnaissance (conducted December 9, 2011) 

Kipu  
(Figure 3-14) 
(Photos 9-12) 

No exclusion zones and no potential 
wetland areas were mapped on the site. 
 

The site is set back from the main highway but has 
feeder road access. The site is relatively flat fallow 
agricultural land overgrown with grass. Many of the 
fields had recent grass growth, possibly regrowth 
following disking. A substantial drop-off to a large gulch 
forms part of the southern border of the site. Ironwood 
trees are more common closer to the gulch, and albezia 
trees grow in patches of unused land across the site. 
No natural or agricultural water courses were observed. 

Koloa  
(Figure 3-15) 
(Photos 13-16) 

No exclusion zones and no potential 
wetland areas were mapped on the site. 
The County of Kaua‘i DOW reports that the 
water supply wells in the Koloa area are 
very productive, and the DOW may want to 
drill new wells or utilize existing wells in this 
area in the future (Eddy 2011). 

The site slopes toward the ocean and is in use for cattle 
toward the north and fallow closer to the mill facilities. 
An active ditch forms the southern boundary of the site. 
Parts of the southern portion of the site are terraced, 
while the northern portion is more homogeneous. The 
southern section is overgrown primarily with guinea 
grass and haole koa, whereas the graze sections have 
scattered albezia and mixed grass cover. 

Kumukumu  
(Figure 3-16) 
(Photos 17-28) 

No exclusion zones were mapped on the 
site. 
According to the USFWS National Wetlands 
Inventory database, a riverine feature may 
be present through the center of the site, 
and mauka of the site border (USFWS code 
R3UBH). 
If the Kumukumu site is chosen for further 
consideration, it would require a wetlands 
survey and consultation with regulatory 
agencies to determine whether any 
regulated wetlands are present, whether 
any restoration plans are in place for the 
affected area, and whether any mitigation 
would be required for site development. 
 

The site is a shallow gulch surrounded by plateau-like 
former agricultural land that is now grassland, sections 
of which are in use for cattle. Fencing appears to 
prevent cattle from entering the gulch. The gulch 
vegetation is mixed. At the mauka end of the site, no 
surface water inputs to the gulch were visible, and no 
water or wetland features were observed in the 
potential wetland areas mapped west of the site on 
Figure 3-16.  
A seep at the northern proposed landfill border 
contributes surface water across a grassy area south 
toward the gulch (Figure 3-16 and Photo 23); no 
vegetation characteristic of wetlands was noted.  
Small features with standing water (Photos 27 and 28) 
were observed along a relatively short portion of the 
riverine feature mapped in the middle of the site on 
Figure 3-16. Patches of hau and ginger suggest moist 
soil along other parts of the gulch as well; the 
vegetation was too thick to observe water in some 
areas, if present.  
The Kumukumu site, if chosen, would require a wetland 
survey near all mapped or observed water features. 

Ma‘alo  
(Figure 3-17) 
(Photos 29-44) 

The boundaries of the Ma‘alo site were 
redrawn during this siting study due to 
leaseholder requests and confirmed 
wetland features (southwest of the site 
border shown on Figure 3-17) present 
within the area identified for this site in the 
2001 siting studies (Earth Tech 2001).  
A number of small riverine features are 
present within the site borders (USFWS 
code: R4SBCx), as shown on Figure 3-17.  
If the Ma‘alo site is chosen for further 
consideration, it would require a wetlands 
survey and consultation with regulatory 
agencies to determine whether any 
regulated wetlands are present, whether 
any restoration plans are in place for the 
affected area, and whether any mitigation 
would be required for site development. 

The site is largely former sugarcane land that is in use 
for cattle ranching, and slopes gently to the south and 
west.  
An active ditch (trampled by cattle) intersects the middle 
of the northernmost extent of the site. While primary 
flow makes a 90-degree right turn (to the west; 
Photo 41) at the proposed northern border, water 
continues straight into the site, filling an abandoned 
ditch approximately one-fifth of the way into the site 
(Photo 32). There was no obvious sign of flow along 
this one extension into the site, and no vegetation 
characteristic of wetlands was noted. This ditch from 
the north also forms the proposed northwest border of 
the site (Photos 30 & 31).  
Standing water, artificially fed by irrigation piping, was 
observed on or near the site’s west boundary, (Photo 
29).  
Another area with a small amount of surface water was 
observed midway along the eastern border just inside 
the proposed project boundary (Photo 35). The 
vegetation at the edge of the wet area matches that of 
the surrounding grasslands.  
The Ma‘alo site, if chosen, would require a wetland 
survey near all mapped or observed water features.  
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Site Site-Specific Evaluation  Site Reconnaissance (conducted December 9, 2011) 

Pu‘u O Papai  
(Figure 3-18) 
(Photos 45-48) 

No exclusion zones and no potential 
wetland areas were mapped on the site. 
 

The site slopes gently toward a small gulch to the north 
and is a mix of active and fallow agricultural land. The 
site is set back from the highway; and access presently 
is via a dirt haul road. No water courses or undisturbed 
areas exist at the site. A large plantation-era home and 
associated buildings are located a few hundred feet to 
the south (uphill) of the site. A reservoir for irrigation is 
located to the southeast (uphill) (Photo 45). 

Umi  
(Figure 3-19) 
(Photos 49-52) 

No exclusion zones and no potential 
wetland areas were mapped on the site. 
 

The site slopes toward the ocean and is in active coffee 
production. Most of the patchiness of the site visible in 
aerial photos is piles of basalt stones that presumably 
may be the result of preparing the fields for agricultural 
use. Active, maintained ditches run across the mauka 
and makai boundaries of the proposed landfill site. A 
small gulch runs parallel to the eastern boundary. A 
gravel stockpile is located at the east border of the 
proposed RRP site. 

 

3.6 SLCE CONCLUSION 

All eight sites remain potential landfill sites, and no site was mapped in any of the exclusion zones. 

The DOW indicated that it may wish to advance more water supply wells on or near the Koloa site at 
some point in the future.  

Should the Kalepa, Kekaha Mauka, Kumukumu, or the Ma‘alo site be selected for siting the new 
MSWLF, additional investigation and agency consultation would be required to determine whether 
wetlands are on site, and, if so, what mitigation measures may be appropriate.  

No other potentially problematic issues were identified for any site in this SLCE. 
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State Conservation Lands
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Figure 3-8
Areas within 0.5 Mile of Urban Lands
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Figure 3-9
Areas within 10,000 Feet

of Airport Runways
New Kaua‘i Landfill Siting Study Report

Area within 10,000 Feet of 
Airport Runway





420,000

420,000

430,000

430,000

440,000

440,000

450,000

450,000

460,000

460,000

470,000

470,000

2,419,000 2,419,000

2,428,000 2,428,000

2,437,000 2,437,000

2,446,000 2,446,000

2,455,000 2,455,000
´

0 2.5 5
Miles

Pa
th

: P
:\E

N
V\

N
on

-F
ed

er
al

\C
ou

nt
y 

of
 K

au
ai

\6
02

21
90

7 
K

A
U

AI
-N

ew
 L

an
df

ill\
09

_G
IS

\0
2_

M
ap

s\
01

_S
ta

te
_L

F_
C

rit
er

ia
\F

ig
ur

e_
3_

10
.m

xd

LEGEND

Figure 3-10
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Figure 3-11
Exclusion Zones, Potential Wetland 
Areas, and Potential Landfill Sites

New Kaua‘i Landfill Siting Study Report
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Figure 3-12
Kalepa Site

and Exclusion Zones
New Kaua‘i Landfill Siting Study Report
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Figure 3-13
Kekaha Mauka Site 
and Exclusion Zones

New Kaua‘i Landfill Siting Study Report
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Figure 3-14
Kipu Site

and Exclusion Zones
New Kaua‘i Landfill Siting Study Report
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Figure 3-15
Koloa Site

and Exclusion Zones
New Kaua‘i Landfill Siting Study Report
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Figure 3-16
Kumukumu Site

and Exclusion Zones
New Kaua‘i Landfill Siting Study Report
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Figure 3-17
Ma‘alo Site

and Exclusion Zones
New Kaua‘i Landfill Siting Study Report
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Figure 3-18
Pu‘u O Papai Site

and Exclusion Zones
New Kaua‘i Landfill Siting Study Report
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Figure 3-19
Umi Site

and Exclusion Zones
New Kaua‘i Landfill Siting Study Report
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4.0 PRELIMINARY ENGINEERING EVALUATION 

4.1 INTRODUCTION AND PURPOSE 

The PREE compares the eight previously identified potential MSWLF sites being considered for a 
new County landfill, provides conceptual site schematics, and provides planning level estimates of 
the engineering potential of each site in terms of size, quantity, estimated useful lifetimes, and costs. 
Schematics and costs are provided at the initial phase (development required prior to accepting 
waste), and at the final phase (at the end of the landfill’s useful lifetime). 

During the previous evaluation of sites conducted by the MACLS (RMTC 2009), it was determined that 
engineering analysis and inputs were required to quantify several parameters of the potential sites, 
mostly related to useful lifetime and acquisition, development, and operation cost factors. This PREE 
provides a more rigorous (though still planning level) evaluation of several of the ranking criteria 
developed during the MACLS study, which is in turn updated in the CCE contained in this report.  

This PREE provides preliminary estimates of the following: 

 Landfill capacity 

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

 Surface water control and site drainage considerations 

 Potential for expansion 

 Availability of utilities 

 Distance from existing major roadways 

 Factors influencing site development and operations costs (which are estimated in 
Section 5.0, below) 

4.2 CONCEPTUAL LANDFILL SCHEMATICS AND OVERALL ENGINEERING DATA ESTIMATES 

In developing the site conceptual schematics and engineering data estimates, several uniform 
assumptions were applied to each site: 

 A 150-foot setback from all site borders was observed for the limit of waste (LOW) 

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

 Sideslopes: 3:1 (H:V) (typical) 

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

 Annual MSW Tonnage (tons): approximately 82,000 (this is a design value, not the actual 
value, and is forecast based on recent operating data and estimated future increases) 

 Waste Mass Density (pounds per cubic yard [lbs/cy]): 1,320 (based on information from WM) 

 Annual Airspace Consumed by Waste (cy): 124,000 (calculated) 
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 Annual Daily Cover Soil Volume (cy): 31,000 (calculated) 

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

The maximum landfill height, total capacity, and overall useful life were calculated based on the 
available site area and geometry, the LOW setback, and the side slopes. Table 4-1 summarizes 
these and related engineering data associated with the conceptual design, and ranks the sites in 
terms of useful lifetime. Figure 4-1 through Figure 4-8 show the conceptual site layouts of the eight 
potential landfill sites at final buildout conditions, presented at the same scale for ease of 
comparison, and showing major grades and the ultimate limits of waste. 
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Kalepa Site

Figure 4-1
Kalepa Site Schematic
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Kalepa Site

Figure 4-1 (continued)
Kalepa Site Schematic (Offsite)
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Figure 4-2
Kekaha Mauka Site Schematic
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Figure 4-3
Kipu Site Schematic
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Koloa Site

Figure 4-4
Koloa Site Schematic
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Koloa Site

Figure 4-4 (continued)
Koloa Site Schematic (Offsite)
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Figure 4-5
Kumukumu Site Schematic
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Figure 4-6
Ma‘alo Site Schematic
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Figure 4-6 (continued)
Ma'alo Site Schematic (Offsite)
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Figure 4-7
Pu‘u O Papai Site Schematic

New Kaua‘i Landfill Siting Study Report

0 250 500 750

FeetLandscaping for Visual Impact 
Mitigation

!

On-Site Access 
Road (8,450 LF)

Infiltration Basin
(2.1 AC)

Leachate Evaporation Pond

Maintenance Building

Office

Parking

Public Drop-Off Area

!
Paved Access 
Road (3,220 LF)

!

Paved Area

Scales and 
Scale House

300

320

340

360

380

400

420

440

460

480

500

520

280

Interceptor Swale to Divert Runoff

Topographic Contour (feet)

� Stormwater Energy Dissipators

Pump and 
Filtration Station

KEY MAP





�

�

5
0
0

300
4
0
0

6
0
0

500

3
0
0

500

400

´

P
a

th
: 

P
:\

E
N

V
\N

o
n

-F
e

d
e

ra
l\
C

o
u

n
ty

 o
f 

K
a
u

a
i\
6

0
2
2

1
9

0
7

 K
A

U
A

I-
N

e
w

 L
a

n
d

fi
ll\

0
9
_

G
IS

\0
2
_

M
a

p
s
\0

1
_
S

ta
te

_
L
F

_
C

ri
te

ri
a
\F

ig
u

re
_

4
_

8
.m

x
d

LEGEND

Umi Site

Figure 4-8
Umi Site Schematic
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Table 4-1: Preliminary Engineering Evaluation – Conceptual Design Data 

Parameter Kalepa Kekaha Mauka Kipu Koloa Kumukumu Ma‘alo Pu‘u O Papai Umi 

Total Property Area (Ac.) 77.6 175.9 145.8 125.4 172.9 270.2 145.7 126.7 

Limit of Waste (LOW) Area (Ac.) 49 86 73 77 102 194 96 72 

Below Grade Depth (ft) 10 5 10 10 10 10 10 10 

Volume for Waste Mass + Daily Cover Below Grade (cy) 710,000 686,000 1,178,000 1,226,000 1,646,000 3,130,000 1,549,000 1,162,000 

Volume for Waste Mass + Daily Cover Above Grade (cy) 3,322,323 8,568,828 7,526,858 9,413,682 14,518,268 37,834,455 13,245,854 7,020,034 

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

Maximum Waste Mass Elevation (ft MSL) 417 150 480 423 421 585 529 560 

On-site Access Road (lf)  7,800   17,600   14,600   12,500   17,300   28,040   14,600   12,700  

Paved Access Roads (lf)  9,504   -  -  10,560   -  8,448   3,160   - 

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

Daily Cover Soil Volume (cy)  806,000   1,851,000   1,741,000   2,128,000   3,233,000   8,193,000   2,959,000   1,636,000  

Cover Soil Required (cy) 129,000 1,245,000 616,000 972,000 1,640,000 4,933,000 1,574,000 564,000 

Waste Mass Volume (cy) 3,226,323 7,403,828 6,963,858 8,511,682 12,931,268 32,771,455 11,835,854 6,546,034 

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

Ranking (1–8)a 8 5 6 4 2 1 3 7 

Ac. Acre 
LOW Limit of Waste 
a  Ranking shown is based on site life only.  
Assumptions: 

Waste to Soil Ratio (X:1):  4 
Annual Waste Quantity (tons):  82,000 (projected) 
Annual Waste Quantity (lbs):  164,000,000 
Waste Mass Density (lbs/cy):   1,320 (waste only, in-place density) 
Annual Airspace Consumed by Waste (cy):  124,000 
Annual Daily Cover Soil Volume (cy):  31,000 
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4.3 CONCEPTUAL LANDFILL DEVELOPMENT DESIGN 

Each landfill site will require site development, resulting in costs that are both independent of and 
dependent on location. Some site features will need to be constructed prior to operation (e.g., the 
liner for the first cell and much of the infrastructure, such as the scales, shop, and infiltration and 
leachate ponds), while others will be constructed during the years of operation (e.g., cells 
constructed after the first cell, intermediate cover, etc.), or after site operations have ceased 
(e.g., final cover). Additionally, some features and costs will be the same for each proposed site, 
such as the leachate evaporation pond, an office building, shop, scale, and scalehouse. Other 
features and costs will be different at each proposed site, such as site grading, landfill liner extents, 
site drainage features, leachate collection, surface water management, gas extraction systems, 
highway improvements, and visual impact mitigation.  

While a detailed development plan is beyond the scope of this report, the following sections detail 
the conceptual model for development at each site, both at final buildout and at the initial phase, 
prior to initiation of landfill operations. Figure 4-1 through Figure 4-8 show the final conceptual 
schematic for each site, after all waste has been placed. The initial phase of site development 
includes those improvements required to begin operations at each landfill, as shown in the initial 
development model for each site on Figure 4-9 through Figure 4-16. Section 5.0 of this report 
presents the corresponding cost estimates for initial development and for final conditions. Once a 
proposed site has been selected for further development, its design will be further developed in the 
next task of this project, the Detailed Conceptual Design. 

4.3.1 General Development Features 

Following is a brief description of the major site development features, and the basis for the 
development cost estimates in Section 5.0 of this report. 

 Clearing and Grubbing – It is assumed that the gross acreage of each site requires clearing 
and grubbing as shown in the schematics. 

 Excavation – For each site, the LOW acreage will be excavated to 10 feet bgs, except 
Kekaha Mauka, which will only be excavated to 5 ft bgs, due to the close proximity of the 
groundwater table to the existing ground surface. This soil is assumed to be available for use 
as daily cover.  

 Temporary Erosion Control, Dust Control, & Best Management Practices (BMP) 
Maintenance during construction – Each site will require features similar to those used 
during development of the existing Kekaha Phase II landfill.  

 Subgrade Prep, Install Liner, LFG, Leachate Systems – For each site, the LOW acreage will 
eventually require these construction items prior to operation. While each site has a different 
final acreage, each site is assumed to be initially developed with a 5-year “Cell 1”. Therefore, 
the total lifetime cost will be different for each site, but each site is assumed to have the 
same initial cost for Cell 1 preparation, liner, and leachate systems. 

 Construction Management/Construction Quality Assurance (CM/CQA) – Construction of a 
landfill requires specialized CM/CQA.  

 Leachate Evaporation Pond – Because leachate generation and handling requirements are 
primarily a function of the County’s landfilling rate (rather than site-specific factors), we 
anticipate that leachate can be treated at each site using a leachate evaporation pond 
similar to that present at the existing Kekaha Phase II landfill.  

 Drainage Improvements – Each site will require drainage improvements to the active and 
closed landfill areas, as well as to manage run-on and runoff, including such features as 
diversion berms, grass-lined channels, and riprap energy dissipation outfalls.  
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 Infiltration Basin – Each site is assumed to require an infiltration basin similar to that present 
at the existing Kekaha Phase II landfill, which has been used as a baseline. For preliminary 
analysis, the capacity of the infiltration basin for each site has been calculated by scaling the 
area of the existing Kekaha Landfill infiltration basin upwards using site-specific storm 
intensity data (CCE criterion number 16).  

 Office Building – Each site will have an office building half the size of that present at the 
existing Kekaha Phase II landfill.  

 Shop – Each site will have a shop the size of that present at the existing Kekaha Phase II 
landfill.  

 Scale and Scalehouse – Each site will have a scale and scalehouse similar to that present at 
the existing Kekaha Phase II landfill.  

 Public Dropoff Facility – Each site will have a public dropoff facility the size of that present at 
the existing Kekaha Phase II landfill.  

 Site Work – Each site will have features such as driveways, minor landscaping and irrigation, 
parking lots, utility connections at the buildings, drainage, and site lighting at the locations 
and quantities shown in the schematics. Grasses will be planted along site peripheries and 
portions of the sites not in active use to provide for erosion control and limited stormwater 
control. Drought tolerant grasses that require minimal maintenance will be recommended. 

 Access Road – Paved roads with curbs and drainage, but no lighting, will be developed from 
major infrastructure to the existing County or State roadways, and on-site non-paved roads 
are also included for access to various portions of the landfill. Length of the access roads for 
each site is shown in the schematics. 

 Utilities – Water supply may need to be developed for irrigation, fire fighting, and potable 
water needs; electrical service may need to be provided; and sewage will need to be 
managed at each site. Different sites may have different sources (especially for water 
needs), and will require different distances to be developed. It is assumed that telephone 
landlines will not be required. Each site would require a relatively small septic system for 
office and shop water disposal. Site specific utility requirements are described in 
Section 4.3.2, below, and shown on Figure 4-1 through Figure 4-8, where applicable. 

 Visual Impact Mitigation – Each site is assumed to require landscaping for visual impact 
mitigation, similar to that currently being planned at the existing Kekaha Phase II landfill, and 
to the extents shown in the drawings. Hedges and taller trees will be planted on a 
site-specific basis, to mitigate the visual impacts of a landfill. Small trees that require low 
maintenance include Hala, variegated Hala, Hoawa, Alahe‘e, Ohia Lehua, and Kohio 
Keokeo. Large canopy trees will be avoided as root systems can destroy underground 
infrastructure. 

 Traffic Flow – Site-specific features have been developed, and may include 
deceleration/acceleration lanes, a left turn lane, and traffic signals, as appropriate for each 
site. For the site chosen for treatment in the upcoming EIS, a detailed traffic analysis will be 
conducted during the EIS, which may result in different recommendations or mitigation 
measures. 

 Noise Mitigation – Sound walls are recommended for some sites. 

 Heavy Equipment Purchase – It is assumed that most equipment costs will be borne by the 
site operator, as is currently done at the existing Kekaha Phase II landfill; however a uniform 
contingency cost item has been added for additional equipment, for planning purposes. 

Additional location-specific site development needs are discussed in detail below. Detailed costs are 
provided in Section 5.0 of this report. 
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4.3.2 Site-Specific Development Features 

Features common to each site will be developed as described above, with costs as shown in 
Section 5.0. Following is a description of the site-specific planning level development model for each 
site. The site chosen for further evaluation will receive more detailed evaluation and design in the 
next phase of this project. 

4.3.2.1 KALEPA 

Kalepa is adjacent to the Ma‘alo site, and involves several of the same considerations. Kalepa is 
located relatively close to a residential community to the south, and is the site closest to a significant 
residential population. The Okinawa Reservoir is a short distance mauka of the Kalepa site. The 
access road to the Kalepa site would pass close to, and behind, the nearby residential area (as 
shown in Figure 4-1).  

Figure 4-9 shows the initial development of the Kalepa site, and provides some of the corresponding 
quantities and distances upon which the cost estimate is based. Site-specific assumptions include: 

 Drainage Improvements – Drainage improvements at the Kalepa site would include 
extending the existing Lihi ditch, located makai of the site border, to divert run-on.  

 Utilities and Access Road – The access road, potable water, and an electrical connection 
would need to be brought in a significant distance from Ma‘alo Road. 

 Visual Impact Mitigation – Landscaping is recommended along the south, west, and north 
borders of the site. 

 Traffic flow – A signalized intersection as well as acceleration, deceleration, and left turn 
lanes at the Ma‘alo Road/Kuhio Highway intersection is recommended.  

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

4.3.2.2 KEKAHA-MAUKA 

The site currently contains irrigated crop fields on a relatively flat parcel with an irrigation canal 
system along its perimeter. The Kekaha-Mauka site is across the street from the existing Kekaha 
Landfill, which offers potential savings due to re-use of infrastructure, as described below. The 
Kekaha-Mauka site would be the easiest and quickest site to bring online and begin operations, from 
a logistical, technical, financial, operational and possibly zoning perspective. 

The Kekaha-Mauka site would use an existing, relatively non-congested route (Kaumuali‘i Highway) 
between the landfill site and waste-generating areas centered at the Lihue corridor and would not 
require the introduction of a new waste-hauling route. Kaumuali‘i Highway is a county designated 
scenic route and heavily traveled by tourists, therefore a commitment to landscaping will be required 
for visual impact mitigation. 

Figure 4-10 shows the initial development of the Kekaha Mauka site, and provides some of the 
corresponding quantities and distances upon which the cost estimate is based. Site-specific 
assumptions include: 

 Office Building – The existing Kekaha Landfill Office will be used. A small cost has been 
allocated for minor restoration (painting, etc.). 

 Shop – The existing Kekaha Landfill Shop will be used, and no cost is allocated. 

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

 Visual Impact Mitigation – Landscaping is recommended at the south, east and west sides of 
the landfill. 

 Traffic flow – Acceleration/deceleration and turn lanes are required. Signalization has not 
been budgeted at this stage, but might ultimately be recommended, pending the traffic 
analysis conducted as part of the EIS if this site is selected. 

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

Also worth noting, the Kekaha-Mauka site is under provisions of the Energy Act of 2005 and the 
Energy Independence and Security Act of 2007. The Department of Defense (DoD) must therefore 
reach certain energy, waste, and water efficiency mandates within designated timeframes for all its 
base installations, which includes the nearby PMRF facility. The County may wish to engage the 
DoD to discuss possible use of landfill gas (LFG), waste-to-energy, or other innovative ventures to 
assist the DoD in meeting their efficiency mandates and the County in realizing cost savings. Active 
LFG recovery for power generation has not been budgeted at this stage, but may be an attractive 
possibility. 

4.3.2.3 KIPU 

The Kipu site is located close to Lihue, near Kaumuali‘i Highway off a smaller access road (Hulemalu 
Road). The site is currently fallow, but contains remnants of an irrigation system with a non-potable 
water supply at the site. Visual impacts would need to be addressed by plantings along the roadway 
to screen the view coming from both the east and west directions.  

The Kauai County General Plan discusses the possible re-designation of the Hulemanu Plateau for 
future urban use as it is a “logical extension of the Puakea master-planned community. Puakea is 
close to Lihue, jobs and shopping”. These future development areas are a few miles east of the Kipu 
parcel, but long-term urban growth patterns trending towards the Kipu location might need to be 
evaluated in the EIS should this site be selected for the new landfill. 

Figure 4-11 shows the initial development of the Kipu site, and provides some of the corresponding 
quantities and distances upon which the cost estimate is based. Site-specific assumptions include: 

 Utilities and Access Road – Site access, potable water, and an electrical connection are 
assumed to be available at the adjacent Hulemalu Road. 

 Visual Impact Mitigation – Landscaping is recommended along Hulemalu Road at the 
eastern site border, and also along the northern site border to shield the view from the 
highway. 

 Traffic flow – The roadways around Lihue are highly congested compared to other areas of 
the island. Waste-hauling vehicles will likely be subject to traffic delays entering and exiting 
from the access road onto Kaumuali‘i Highway, especially during rush hours. This area of 
the highway is slated for upgrading from two lanes to four lanes, which should decrease 
through-traffic bottlenecks. However, even with the proposed widening, the volume of traffic 
along the highway will likely still make left turns from Hulemalu Road difficult. Therefore, 
signalization and a left turn lane are recommended. 

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

4.3.2.4 KOLOA 

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

Figure 4-12 shows the initial development of the Koloa site, and provides some of the corresponding 
quantities and distances upon which the cost estimate is based. Site-specific assumptions include: 

 Access Road – It is assumed that the existing access road is sufficiently wide, but would 
require repaving.  

 Utilities – A non-potable water supply usable for irrigation and fire-fighting needs is assumed 
to be available at the site entry. A water filtration system and a pump station have been 
budgeted for. An electrical connection is available at the major KIUC transformer located at 
the site entry. 

 Visual Impact Mitigation – Landscaping is recommended along south and west site borders. 

 Traffic flow – Based on the expected traffic in the vicinity, traffic flow improvements are not 
anticipated. This assumption would be verified during traffic analysis conducted as part of 
the EIS (if this site is selected). 

 Noise – At this stage, it is assumed that the existing sound walls along the Ala Kinoiki Road 
corridor are sufficient. Should this site be chosen for further consideration, this assumption 
would be verified during the EIS phase; therefore, it is possible that the existing sound walls 
could be recommended to be enhanced or extended as a mitigation measure to 
neighborhood noise concerns. 

4.3.2.5 KUMUKUMU 

The Kumukumu site is located mauka of Kuhio Highway. A large-lot residential development is under 
construction on the makai side of Kuhio Highway, and the landfill may be visible from some of the 
proposed residences. Although the County is not required to preserve private views, landowners in 
this development will likely raise view preservation as a concern. Besides anticipated visual impacts, 
the presence of a landfill, its associated truck traffic and any real or perceived impacts to the 
surrounding community, may also result in this site approval process being contentious.  

Another issue with the Kumukumu site is the natural drainage corridor at the base of the gulch in the 
proposed landfill location. At minimum, a rerouting of the drainage around the landfill would be 
required. Consultation has been initiated with the U.S. Army Corps of Engineers, who may determine 
that the site is a jurisdictional wetland under Section 404 of the Clean Water Act. Therefore, there 
could be additional wetlands-related costs associated with this site which cannot be estimated at this 
stage. Alternatively, it is possible that the site borders could be realigned in order not to affect the 
potential wetland. 

Figure 4-13 shows the initial development of the Kumukumu site, and provides some of the 
corresponding quantities and distances upon which the cost estimate is based. Site-specific 
assumptions include: 

 Drainage Improvements – Drainage improvements at the Kumukumu site would be 
somewhat more extensive than most of the other sites, due to the existing waterway and 
potential wetland. 
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 Utilities and Access Road – Site access, potable water, and an electrical connection are 
assumed to be available at the adjacent Kuhio Highway. 

 Visual Impact Mitigation – Landscaping is recommended along the entire site perimeter. 

 Traffic flow – The speed limit along this stretch of Kuhio Highway is posted at 50 mph. An 
acceleration/deceleration and left turn lane for northbound trucks entering the site is 
recommended. Signalization has not been budgeted at this stage, but may ultimately be 
recommended, pending traffic analysis conducted as part of the EIS (if this site is selected). 

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

4.3.2.6 MA‘ALO 

Ma‘alo is the largest of the landfill parcels with by far the longest useful lifetime and is relatively close 
to the urbanized Lihue area of Kaua‘i. The site is not proximate to residential/developed areas, but 
Ma‘alo Road, which connects the landfill site to Kuhio Highway, is located somewhat near a 
residential community. Kuhio Highway in this section of the island has a significant amount of traffic 
since it provides a link between Lihue and the Kapa‘a-Wailua area. The Ma‘alo Road intersection 
with Kuhio Highway is at the base of a ravine and at the midpoint of a curve. Ma‘alo Road is the main 
tourist road to Wailua Falls Park. It is also part of a potential future mauka bypass road network that 
the County is considering to provide relief to Kuhio Highway. Ma‘alo Road is designated scenic in the 
Kauai County General Plan.  

Figure 4-14 shows the initial development of the Ma‘alo site, and provides some of the 
corresponding quantities and distances upon which the cost estimate is based. Due to its size, and 
the desire to allow current occupants to continue using portions of the land until they are required for 
landfill operations, the Ma‘alo site is proposed to be developed in three Phases. Table 4-2 
summarizes the preliminary estimated phasing of the Ma‘alo site. 

Table 4-2: Ma‘alo Site Phasing 

Phase 

Cumulative Values 

Gross Volume (cy) Site Life (Years) Total Site Area (ac) 

1 16,859,707 109 158 

2 30,396,999 196 245 

3 (final) 41,940,051 271 270 
Note: Estimated durations assume that waste is deposited at current rates. Operation of the RRP could result in extending 

these phased end dates. 
 

Site-specific assumptions include: 

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

 Utilities and Access Road – The access road and an electrical connection would need to be 
extended a significant distance from Ma‘alo Road. During initial discussions with the 
landowner, the landowner has requested that the County investigate installing a water 
supply and irrigation line, the details of which are to be determined. For initial planning 
purposes, it is assumed that the irrigation system described in the Study of the East Kauai 
Water Systems on State of Hawaii Lands (ITC 2001) may be implemented, pending further 
studies and evaluation. The cost was estimated to be $3,500,000 in 2001. Applying a 
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3% annual escalation (per the ISWMP), this cost amounts to approximately $ 4,850,000 in 
2012 dollars. 

 Visual Impact Mitigation – Landscaping is recommended along the south, west, and north 
borders of the site, and can be phased along with the overall landfill phasing. 

 Traffic flow – A signalized intersection as well as acceleration, deceleration, and left turn 
lanes at the Ma‘alo Road/Kuhio Highway intersection is recommended. It is assumed at this 
stage that the width and geometry of Ma‘alo road is sufficient, but that the road requires 
repaving. Should this site be selected, a detailed traffic study will be conducted as part of the 
EIS, which will reevaluate these assumptions, and might recommend additional 
improvements. 

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

4.3.2.7 PU‘U O PAPA‘I 

The Pu‘u O Papa‘i site is elevated on a ridge, resulting in visibility from Kaumuali‘i Highway. Sections 
along Kaumuali‘i Highway have steep side embankments, and therefore, adding a turning lane and 
widening the highway may prove difficult. Furthermore, an access road would need to be cut from 
the highway, which may involve excavation and earthworks. There is an existing, rutted dirt road 
leading to the landfill site that would require improvement to be utilized for landfill operations. While 
an irrigation and non-potable water system is available, potable water will be difficult or expensive to 
bring to the site from the highway. 

Figure 4-15 shows the initial development of the Pu‘u O Papa‘i site, and provides some of the 
corresponding quantities and distances upon which the cost estimate is based. Site-specific 
assumptions include: 

 Utilities – Non-potable water is assumed to be available from the nearby reservoir. A pump 
station and water filtration system have been budgeted. Electricity would be brought onsite 
from Kaumuali‘i Highway. 

 Visual Impact Mitigation – Landscaping is recommended at the south, east, and west sides 
of the landfill. 

 Traffic flow – Acceleration/deceleration, turn lanes, and signalization are recommended.  

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

4.3.2.8 UMI 

Development of the Umi site for use as a landfill would require removal of the current coffee 
operations, and relocation of the existing access road which runs through the center of the site 
providing access to properties to the east. The adjacent Halewili Road is designated a scenic 
corridor in the Kauai County General Plan. The nearest residential area is approximately one-half 
mile away on a ridge to the east of the site, therefore the landfill site would have visual impacts to the 
community. During the site visit, vehicles along Halewili Road were seen traveling at fast speeds. 
Unlike Kaumuali‘i Highway in this area, Halewili Road contains numerous curves and dips with 
limited sight distances and shoulders. Additionally, if the DOW proceeds with its potential plans to 
develop groundwater in the area, additional controls and monitoring may be required (but are not 
developed or costed here). 

Figure 4-16 shows the initial development of the Umi site, and provides some of the corresponding 
quantities and distances upon which the cost estimate is based. Site-specific assumptions include: 
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 Drainage Improvements – Due to natural flow patterns, drainage improvements at the Umi 
site would be minimal. 

 Access Road – Access to the site is available from the adjacent Halewili Road. In addition, 
the existing access road to properties east of the Umi site would need to be relocated 
outside the site’s northern border. 

 Utilities – Water and electricity are assumed to be readily available at Halewili Road. 

 Visual Impact Mitigation – Landscaping is recommended along all site borders. 

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

 Noise – Based on surrounding land uses, it is assumed that sound walls are not required; 
this assumption would be subject to review during the EIS process, should this site be 
selected. 
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Kalepa Site Schematic
for Initial Development
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for Initial Development
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Figure 4-11
Kipu Site Schematics
for Initial Development
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Figure 4-12
Koloa Site Schematics
for Initial Development
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Figure 4-13
Kumukumu Site Schematics

for Initial Development
New Kaua‘i Landfill Siting Study Report

0 250 500 750

Feet

Limits of Development at
Initial Buildout (66 acres)

Infiltration Basin
(3.7 AC)

Topographic Contour (feet)

KEY MAP

Leachate Evaporation Basin

Scales and 
Scale House

Maintenance Building

Office

Parking

Public Drop-Off 
Area

!

Paved Access 
Road 

!

Paved Area 

Cell 1Limits of Waste 
at Site Closure





4
0
0

300

5
0
0

2
0
0

100

6
0
0

60
0

200

5
0
0

10
0

4
0
0

100

3
0
0

300

20
0

200

300

300

100

6
0
0 ´

P
a

th
: 

P
:\

E
N

V
\N

o
n

-F
e

d
e

ra
l\
C

o
u

n
ty

 o
f 

K
a
u

a
i\
6

0
2
2

1
9

0
7

 K
A

U
A

I-
N

e
w

 L
a

n
d

fi
ll\

0
9
_

G
IS

\0
2
_

M
a

p
s
\0

1
_
S

ta
te

_
L
F

_
C

ri
te

ri
a
\F

ig
u

re
_

4
_

1
4

.m
x
d

LEGEND

Ma‘alo Site

Figure 4-14
Ma‘alo Site Schematics
for Initial Development

New Kaua‘i Landfill Siting Study Report
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Figure 4-15
Pu‘u O Papai Site Schematics

for Initial Development
New Kaua‘i Landfill Siting Study Report
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Figure 4-16
Umi Site Schematics

for Initial Development
New Kaua‘i Landfill Siting Study Report
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4.4 MACLS STUDY DATA 

The PREE also resulted in updating the raw scores for the following five CCE criteria, which were 
identified in the MACLS report (RMTC 2009) as requiring more detailed quantification or engineering 
evaluation. The numbering system used is retained from the MACLS list of 26 criteria: 

7. Site Distance from Major Highway 

19. Adequacy of Site Drainage 

22. Availability of Utilities 

24. Availability of Existing Access Roadway from Major Highway or Collector Street/Road 

26. Landfill Capacity or Site Life 

These criteria have been quantified for each of the eight sites, based on the site layouts and the 
conceptual design. The new data are in turn incorporated into the Planning Level Cost Estimates 
(Section 5.0) and the Community Criteria Evaluation (Section 6.0), which updates the MACLS report 
(RMTC 2009). Attachment B presents the analyses used to quantify each set of data criteria, and the 
resulting raw and CCE scaled scores. 
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5.0 PLANNING LEVEL COST ESTIMATES 

The Planning Level Cost Estimates for each site consist of acquisition, development, and operation 
costs, as detailed in the following sections. Development costs can be further broken down into 
overall development costs incurred during the entire useful life of the site, and initial development 
costs required to initially get the site up and operating. All costs are presented in 2012 dollars. Once 
a site is chosen as the proposed landfill site, more detailed cost estimates will be developed in the 
Conceptual Design phase of this project. 

5.1 SITE ACQUISITION COST ESTIMATES 

Figure 5-1 through Figure 5-8 display the tax map key information and assessed values of the 
parcels occupied by the eight potential landfill sites. Based on these land values, Table 5-1 
summarizes the estimated site acquisition cost for each site, both in total dollars and in terms of 
dollars per estimated site life (years). For the Kekaha Mauka and Ma‘alo sites, it is assumed that the 
County would not need to purchase State lands. 

The assessed land values likely underestimate the true purchase costs of the sites, assuming a 
willing landowner was willing to negotiate. 

Table 5-1: Land Acquisition Cost Estimates 

Parameter Kalepa 
Kekaha-
Mauka Kipu Koloa Kumukumu Ma‘alo 

Pu‘u O 
Papai Umi 

Potential 
Landfill Site 
Size (Acres) 

77.6 175.9 145.8 125.4 172.9 270.2 145.7 126.7 

Assessed 
Property 
Value ($) 

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

Cost of Site 
Acquisition a 
($) 

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

Contingency 
(25%) 

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

Subtotal 
Acquisition 
Cost ($) 

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

Site Life 
(years)  

26 60 56 69 104 264 95 53 

Site 
Acquisition 
Cost per 
Year ($/yr) 

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

Note: 2012 dollars 
a It is anticipated that the County would not need to purchase State- or Federally-owned land at Kekaha Mauka or Ma‘alo. 
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Tax Map Key Information

Kekaha Mauka Site
New Kaua‘i Landfill Siting Study Report

TMK # 412002001
Owner - State Government
Acres - 12,997.86
Total Assessed Value - $ 431,700

TMK 412002010 Boundary

TMK # 412002010
Owner - Federal Government
Acres - 16.3
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Figure 5-3
Tax Map Key Information

Kipu Site
New Kaua‘i Landfill Siting Study Report

TMK # 433018002
Owner - Grove Farm Company Inc.
Acres - 758.7
Total Assessed Value - $ 442,100

´
0 1,250 2,500

Feet

TMK # 433018007
Owner - Grove Farm Company Inc.
Acres - 262.6
Total Assessed Value - $ 2,166,000

TMK # 433018005
Owner - Grove Farm Company Inc.
Acres - 338.9
Total Assessed Value - $ 981,600

TMK # 433018004
Owner - Grove Farm Company Inc.
Acres - 70.9
Total Assessed Value - $ 68,700

TMK 433018002 Boundary

TMK 433018004 Boundary

TMK 433018005 Boundary

TMK 433018007 Boundary

Kipu Site
(145.8 Acres)





P
a

th
: 

P
:\

E
N

V
\N

o
n

-F
e

d
e

ra
l\
C

o
u

n
ty

 o
f 

K
a
u

a
i\
6

0
2
2

1
9

0
7

 K
A

U
A

I-
N

e
w

 L
a

n
d

fi
ll\

0
9
_

G
IS

\0
2
_

M
a

p
s
\0

5
_
T
a

x
M

a
p

K
e

y
_

S
it
e

s
\F

ig
u

re
_

5
_

4
B

.m
x
d

LEGEND

Koloa Site

Figure 5-4
Tax Map Key Information

Koloa Site
New Kaua‘i Landfill Siting Study Report

TMK # 429002001
Owner - Grove Farm Company Inc.
Acres - 2371.4
Total Assessed Value - $ 2,058,200
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Figure 5-5
Tax Map Key Information

Kumukumu Site
New Kaua‘i Landfill Siting Study Report

TMK # 447004001
Owner - Plantation Partners Kauai LLC
Acres - 1,066
Total Assessed Value - $ 8,732,900

Kumukumu Site
(172.9 Acres)
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Figure 5-6
Tax Map Key Information

Ma‘alo Site
New Kaua‘i Landfill Siting Study Report

TMK # 439002020
Owner - State Government
Acres - 2,162.8
Total Assessed Value - $ 7,064,300

Ma‘alo Site
(270.2 Acres)
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Figure 5-7
Tax Map Key Information

Pu‘u O Papai Site
New Kaua‘i Landfill Siting Study Report

TMK # 417006004
Owner - Robinson Family
Acres -2685.1
Total Assessed Value - $ 2,501,100

Pu‘u O Papai Site
(145.7 Acres)
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New Kaua‘i Landfill Siting Study Report
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Acres -1,465
Total Assessed Value - $ 5,622,900
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5.2 SITE DEVELOPMENT COST ESTIMATES 

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

Section 4.3 and Figure 4-1 through Figure 4-16 present the conceptual models for site development, 
for both initial and final construction. Table 5-2 describes the phasing of the development features 
presented in Section 4.3, and presents the basis of the cost estimates which follow. Table 5-3 
summarizes the initial development cost for each site. Table 5-4 summarizes the final site 
development cost for each site, both in total dollars and in dollars per year of estimated site life. 
Costs allowances have been added for design and permitting (12%), and a uniform contingency has 
been allotted (10%).  

The site with the lowest estimated cost of initial site development is Kekaha-Mauka, followed by 
Koloa and Kipu. The site with the lowest estimated cost of total site development, in terms of dollars 
per year of site life, is Ma‘alo, followed by Kumukumu and Pu‘u O Papai. 

 





Table 5-2: Phasing of the Development Features and Basis of Cost Estimates

Development Item Initial Construction Final Construction Cost Basis

Clearing and Grubbing Most areas of the final landfill footprint require clearing and grubbing, except 
the limit of waste area beyond Cell 1 construction, which are assumed better 
left vegetated, for erosion control and stormwater retention.

Sometime between the end of cell 1 operations and the end of the useful 
lifetime, the entire landfill footprint will be cleared and grubbed.

Unit cost is based on a local construction cost estimating database.

Excavation The cell 1 footprint will be excavated prior to construction. The entire limits of waste (LOW) will eventually be excavated. For planning 
purposes all sites are assumed to be excavated 10 ft bgs, except Kekaha 
Mauka, which is assumed to be excavated 5 ft bgs.

Unit cost is based on a local construction cost estimating database.

Temporary Erosion Control, Dust Control, & 
BMP Maintenance during construction

This cost is incurred during initial construction. A smaller cost is incurred for each expansion cell (assumed every five years). Lump sum cost is based on the recent expansion of the existing Kekaha Phase 
II landfill.

Subgrade Prep, Install Liner, LFG, Leachate 
Systems

Initial cost for construction of cell 1. This cost will be incurred for the entire LOW footprint. Unit cost is based on the recent expansion of the existing Kekaha Phase II 
landfill.

CM/CQA Required for cell 1. Required for each expansion cell (assumed every five years). Unit cost is based on AECOM’s CM/CQA services for the recent expansion of 
the West Hawaii landfill on the Big Island.

Leachate Evaporation Pond This cost is incurred during initial construction. The leachate pond initially constructed is used for the entire site life (landfilled 
waste eventually gets capped, in phases, and stops producing significant 
leachate).

Unit cost is based on the recent expansion of the existing Kekaha Phase II 
landfill.

Drainage Improvements Initial drainage improvements for cell 1 and for managing run-on and runoff, as 
shown in Figures 4-9 through 4-16. 

Drainage improvements will eventually encompass the site. Planning level cost estimate is based on the site schematics.

Infiltration Basin Initial infiltration basins will be similar to that present at the existing Kekaha 
Phase II landfill, scaled upwards to account for site-specific rainfall intensity.

As the landfill becomes larger over the years, additional engineering features 
will be added to complement the infiltration basin. No additional costs input for 
now, but this will be further developed during design of the chosen site.

Unit cost is based on the recent expansion of the existing Kekaha Phase II 
landfill.

Office Building To be constructed as part of the initial construction. - Unit cost is based on a local construction cost estimating database.

Shop To be constructed as part of the initial construction. - Unit cost is based on a local construction cost estimating database.

Scale and Scalehouse To be constructed as part of the initial construction. - Unit cost is based on a recent local purchase and installation by a private party 
on Oahu, with a slight escalation for the Island of Kauai.

Dropoff Facility To be constructed as part of the initial construction. - Unit cost is based on the recent expansion of the existing Kekaha Phase II 
landfill.

Site Work To be constructed as part of the initial construction. - Unit cost is based on a local construction cost estimating database.

Access Road To be constructed as part of the initial construction. - Unit cost is based on a local construction cost estimating database.

Utilities To be constructed as part of the initial construction. - Unit cost is based on a local construction cost estimating database.

Visual Impact Mitigation To be constructed as part of the initial construction; phased implementation for 
some of the larger sites.

Full, phased implementation to be completed prior to closure. Cost reflects the in-progress recent cost estimate being developed for the 
existing Kekaha Phase II landfill by a local landscape architect.

Traffic Flow To be constructed as part of the initial construction. - Unit cost is based on a local construction cost estimating database.

Noise To be constructed as part of the initial construction. - Unit cost is based on a local construction cost estimating database.

Heavy Equipment Purchase To be purchased as part of the initial construction. - Contingency cost allocation.



 



Table 5-3: Landfill Development Initial Cost Estimates

Unit Cost
Item Unit  ($/unit) Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost

Clearing and Grubbing AC (total) 2,500 40 99,589 70 175,294 49 122,344 60 151,183 66 165,414 58 144,297 47 116,698 54 135,283

Excavation 1,000 C.Y. 6,000.00 194 1,161,600 97 580,800 194 1,161,600 194 1,161,600 194 1,161,600 194 1,161,600 194 1,161,600 194 1,161,600
Temporary Erosion Control, Dust Control, & BMP Maintenance L.S./Cell 120,000 1 120,000 1 120,000 1 120,000 1 120,000 1 120,000 1 120,000 1 120,000 1 120,000
Subgrade Prep, Install Liner, LFG, Leachate Systems AC (LOW) 1,000,000 12 12,000,000 12 12,000,000 12 12,000,000 12 12,000,000 12 12,000,000 12 12,000,000 12 12,000,000 12 12,000,000
CM/CQA AC (LOW) 30,000 12 360,000 12 360,000 12 360,000 12 360,000 12 360,000 12 360,000 12 360,000 12 360,000
Leachate Evaporation Pond L.S. 1,500,000 1 1,500,000 1 1,500,000 1 1,500,000 1 1,500,000 1 1,500,000 1 1,500,000 1 1,500,000 1 1,500,000
Drainage Improvements L.F. 50 8,600 430,000 8,400 420,000 11,600 580,000 10,100 505,000 13,400 670,000 15,800 790,000 10,200 510,000 11,900 595,000
Infiltration Basin AC 100,000 3.3 330,000 2.0 200,000 2.9 290,000 2.9 290,000 3.7 370,000 3.2 320,000 2.1 210,000 2.2 220,000
Office Building S.F. 350 2,000 700,000 2,000 700,000 2,000 700,000 2,000 700,000 2,000 700,000 2,000 700,000 2,000 700,000 2,000 700,000
Shop S.F. 250 3,200 800,000 3,200 800,000 3,200 800,000 3,200 800,000 3,200 800,000 3,200 800,000 3,200 800,000 3,200 800,000
Scale and Scalehouse L.S. 200,000 1 200,000 0 0 1 200,000 1 200,000 1 200,000 1 200,000 1 200,000 1 200,000
Public Dropoff Facility L.S. 300,000 1 300,000 0 0 1 300,000 1 300,000 1 300,000 1 300,000 1 300,000 1 300,000
Site Work S.F. 25 31,000 775,000 38,000 950,000 34,000 850,000 37,000 925,000 40,000 1,000,000 43,000 1,075,000 41,000 1,025,000 42,000 1,050,000
Access Road

Paved L.F. 110 9,223 1,014,530 3,100 341,000 2,840 312,400 5,978 657,580 1,940 213,400 8,666 953,260 3,220 354,200 5,258 578,380
Unpaved L.F. 60 6,590 395,400 9,150 549,000 9,000 540,000 7,600 456,000 8,950 537,000 8,240 494,400 8,450 507,000 8,495 509,700

Utilities
Water Supply Line L.F. 100 9,223 922,300 3,100 310,000 2,840 284,000 1,800 180,000 1,940 194,000 - - 2,925 292,500 2,885 288,500
Irrigation System L.S. 4,850,000 - - - - - - - - - - 1 4,850,000 - - - -
Water Treatment and Pump Station L.S. 350,000 - - - - - - 1 350,000 - - - - 1 350,000 - -
Electric L.F. 200 9,223 1,844,600 3,100 620,000 2,840 568,000 1,800 360,000 1,940 388,000 8,666 1,733,200 3,220 644,000 2,885 577,000
Septic System L.S. 50,000 1 50,000 1 50,000 1 50,000 1 50,000 1 50,000 1 50,000 1 50,000 1 50,000

Visual Impact Mitigation L.F. 75 5,285 396,338 7,150 536,250 7,358 551,850 4,547 341,006 13,211 990,844 9,373 702,975 10,030 752,213 11,703 877,744
Traffic Flow

Signalization L.S. 500,000 1 500,000 - - 1 500,000 - - - - 1 500,000 1 500,000 1 500,000
Acceleration/Deceleration Lanes L.S. 500,000 2 1,000,000 1 500,000 1 500,000 - - 2 1,000,000 2 1,000,000 1 500,000 1 500,000

Noise L.F. 100 1,369 136,900 - - - - - - - - - - - - - -
Heavy Equipment Purchase (Compaction, etc.) L.S. 50,000 1 50,000 1 50,000 1 50,000 1 50,000 1 50,000 1 50,000 1 50,000 1 50,000
Subtotal 25,086,257 20,762,344 22,340,194 21,457,369 22,770,258 29,804,732 23,003,210 23,073,206
Kauai General Excise Tax (4.166%) 1,045,093 864,959 930,692 893,914 948,609 1,241,665 958,314 961,230
Contingency (10%) 2,508,626 2,076,234 2,234,019 2,145,737 2,277,026 2,980,473 2,300,321 2,307,321
Subtotal 28,639,976 23,703,538 25,504,906 24,497,020 25,995,893 34,026,871 26,261,845 26,341,757
Design and Permitting (12%) 3,436,797 2,844,425 3,060,589 2,939,642 3,119,507 4,083,224 3,151,421 3,161,011
Initial Development Cost ($MM) 32.1 26.5 28.6 27.4 29.1 38.1 29.4 29.5
Site Acquisition ($MM) 0.2 0.0 0.2 0.1 1.8 0.0 0.2 0.6
Total Initial Cost ($MM) 32.3 26.5 28.7 27.6 30.9 38.1 29.6 30.1

Pu‘u O Pa‘pai UmiKalepa Kekaha Mauka Kipu Koloa Kumukumu Ma‘alo



 



Table 5-4: Landfill Development Final Cost Estimates

Unit Cost
 ($/unit) Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost

Clearing and Grubbing AC (total) 2,500 78 195,000 176 440,000 146 365,000 125 312,500 173 432,500 270 675,000 146 365,000 127 317,500

Excavation 1,000 C.Y. 6,000.00 710 4,259,200 686 4,114,000 1,178 7,066,400 1,226 7,356,800 1,646 9,873,600 3,130 18,779,200 1,549 9,292,800 1,162 6,969,600
Temporary Erosion Control, Dust Control, & BMP Maintenance L.S./Cell 120,000 6 720,000 12 1,440,000 12 1,440,000 14 1,680,000 21 2,520,000 53 6,360,000 19 2,280,000 11 1,320,000
Subgrade Prep, Install Liner, LFG, Leachate Systems AC (LOW) 1,000,000 44 44,000,000 85 85,000,000 73 73,000,000 76 76,000,000 102 102,000,000 194 194,000,000 96 96,000,000 72 72,000,000
CM/CQA AC (LOW) 30,000 44 1,320,000 85 2,550,000 73 2,190,000 76 2,280,000 102 3,060,000 194 5,820,000 96 2,880,000 72 2,160,000
Leachate Evaporation Pond L.S. 1,500,000 1 1,500,000 1 1,500,000 1 1,500,000 1 1,500,000 1 1,500,000 1 1,500,000 1 1,500,000 1 1,500,000
Drainage Improvements L.F. 50 8,600 430,000 8,400 420,000 11,600 580,000 10,100 505,000 13,400 670,000 15,800 790,000 10,200 510,000 11,900 595,000
Infiltration Basin AC 100,000 3.3 330,000 2.0 200,000 2.9 290,000 2.9 290,000 3.7 370,000 3.2 320,000 2.1 210,000 2.2 220,000
Office Building S.F. 350 2,000 700,000 2,000 700,000 2,000 700,000 2,000 700,000 2,000 700,000 2,000 700,000 2,000 700,000 2,000 700,000
Shop S.F. 250 3,200 800,000 3,200 800,000 3,200 800,000 3,200 800,000 3,200 800,000 3,200 800,000 3,200 800,000 3,200 800,000
Scale and Scalehouse L.S. 200,000 1 200,000 0 0 1 200,000 1 200,000 1 200,000 1 200,000 1 200,000 1 200,000
Public Dropoff Facility L.S. 300,000 1 300,000 0 0 1 300,000 1 300,000 1 300,000 1 300,000 1 300,000 1 300,000
Site Work S.F. 25 31,000 775,000 38,000 950,000 34,000 850,000 37,000 925,000 40,000 1,000,000 43,000 1,075,000 41,000 1,025,000 42,000 1,050,000
Access Road

Paved L.F. 110 9,223 1,014,530 3,100 341,000 2,840 312,400 5,978 657,580 1,940 213,400 8,666 953,260 3,220 354,200 5,258 578,380
Unpaved L.F. 60 6,590 395,400 9,150 549,000 9,000 540,000 7,600 456,000 8,950 537,000 8,240 494,400 8,450 507,000 8,495 509,700

Utilities

Water Supply Line L.F. 100 9,223 922,300 3,100 310,000 2,840 284,000 1,800 180,000 1,940 194,000 - - 2,925 292,500 2,885 288,500
Irrigation System L.S. 4,850,000 - - - - - - - - - - 1 4,850,000 - - - -
Water Treatment and Pump Station L.S. 350,000 - - - - - - 1 350,000 - - - - 1 350,000 - -
Electric L.F. 200 9,223 1,844,600 3,100 620,000 2,840 568,000 1,800 360,000 1,940 388,000 8,666 1,733,200 3,220 644,000 2,885 577,000
Septic System L.S. 50,000 1 50,000 1 50,000 1 50,000 1 50,000 1 50,000 1 50,000 1 50,000 1 50,000

Visual Impact Mitigation L.F. 75 5,285 396,338 7,150 536,250 7,358 551,850 4,547 341,006 13,211 990,844 9,373 702,975 10,030 752,213 11,703 877,744
Traffic Flow

Signalization L.S. 500,000 1 500,000 - - 1 500,000 - - - - 1 500,000 1 500,000 1 500,000
Acceleration/Deceleration Lanes L.S. 500,000 2 1,000,000 1 500,000 1 500,000 - - 2 1,000,000 2 1,000,000 1 500,000 1 500,000

Noise L.F. 100 1,369 136,900 - - - - - - - - - - - - - -
Heavy Equipment Purchase (Compaction, etc.) L.S. 50,000 1 50,000 1 50,000 1 50,000 1 50,000 1 50,000 1 50,000 1 50,000 1 50,000
Subtotal 61,839,268 101,070,250 92,637,650 95,293,886 126,849,344 241,653,035 120,062,713 92,063,424
Kauai General Excise Tax (4.166%) 2,576,224 4,210,587 3,859,284 3,969,943 5,284,544 10,067,265 5,001,813 3,835,362
Contingency (10%) 6,183,927 10,107,025 9,263,765 9,529,389 12,684,934 24,165,304 12,006,271 9,206,342
Subtotal 70,599,418 115,387,862 105,760,699 108,793,218 144,818,822 275,885,604 137,070,796 105,105,128
Design and Permitting (12%) 8,471,930 13,846,543 12,691,284 13,055,186 17,378,259 33,106,272 16,448,496 12,612,615
Total Cost ($ MM) 79 129 118 122 162 309 154 118
Cost Per Year of Site Life ($MM/yr) 3.04 2.15 2.12 1.77 1.56 1.17 1.62 2.22

Item Unit
Pu‘u O Pa‘pai UmiKalepa Kekaha Mauka Kipu Koloa Kumukumu Ma‘alo
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5.3 SITE OPERATION COST ESTIMATES 

Based on the site conceptual schematics presented in the PREE (Section 4.0), and our experience 
at the existing Kekaha Phase II landfill and other landfill sites in the state, estimates of the site 
operational costs have been produced. A brief description of the basis for each cost item follows. 

 Basic Landfill Operation Costs – Waste Management currently operates the existing Kekaha 
Phase II landfill. While their costs per month vary according to amount of waste accepted 
and other factors, the cost shown represents the best estimate, developed in consultation 
with the DPW. Other items included in this cost include equipment maintenance, equipment 
rental, utility costs, infrastructure operation, maintenance and repairs, tools, supplies, and 
office supplies. The cost is based on current operating costs provided by the DPW, and is 
expected to be similar for each site. 

 Onsite Labor Costs – County employees comprise most of the staff that operate the landfill, 
which results in labor costs, including fringe benefits and overtime. Similar costs are incurred 
by administrative support personnel. The cost is based on current operating costs provided 
by the DPW, and is expected to be similar for each site. 

 Wet Weather Operations – Sites with higher annual rainfall and more intense storms will 
require additional costs for wet weather operations, such as maintaining gravel access 
roads. We have estimated that the wettest site (Kumukumu) may require $60,000/year of 
wet weather costs, and scaled the other site’s wet weather costs downwards, based on 
historical rainfall data. 

 Semi-annual Groundwater Monitoring and Reporting – It is assumed that each site will 
require a semi-annual groundwater detection monitoring program for compliance with 
applicable regulations. The cost is based on similar programs in the state.  

 Regulatory Compliance - National Pollutant Discharge Elimination System (NPDES) – Each 
site will require an annual NPDES compliance program for compliance with applicable 
regulations. The cost is based on similar programs on the island and in the state. 

 Regulatory Compliance - Surface Water & Spill Prevention – Each site will require an annual 
surface water & spill prevention compliance program for compliance with applicable 
regulations. The cost is based on similar programs on the island and in the state. 

 Daily/Alternate Cover – The DPW has provided data for the amount of cover soil used during 
the last year at the existing Kekaha facility. It is assumed that the soil initially excavated from 
the site (as quantified in the PREE, Section 4.0) will be available for use as daily cover, at a 
constant rate per year of site life, and that the County will have to procure the remainder of 
the soil from offsite locations. During the next task of this project (engineering design), these 
quantity estimates will be refined, using among other things, the results of the geotechnical 
investigations at the selected site.  

 It is quite possible, especially for the larger sites, that different sources of cover material will 
be required over time. We have assumed that the DPW will identify sources of cover 
material that need not be purchased, and that the County will have to pay for handling and 
transportation, as is currently done at the existing Kekaha Phase II landfill. Therefore, for 
planning purposes, we have calculated the shipping and handling costs based on amount 
required, and distance of the site from Lihue, the most active portion of the island, where 
material may most likely be found. Shipping unit costs are based on a local construction cost 
estimating database. 

 Operations Plan and Solid Waste Permit Update (5-yr cycle) – These items are assumed to 
be updated every five years, with costs spread out accordingly. The cost is based on similar 
programs on the island and in the state. 



July 2012 New Kaua‘i Landfill Siting Study Report Cost Estimates 
 

  5-28 

 LFG System Operation; Probe Measurements – It is assumed that each site will require LFG 
system operation and probe monitoring program. The cost is based on similar programs on the 
island and in the state.  

Table 5-5 summarizes the estimated annual site operation costs for each site. A uniform contingency 
(10%) has been allotted. The estimated annual operation costs for each site do not vary greatly, with 
the least expensive sites (Kipu and Kalepa) only 5% less expensive than the most expensive site 
(Kekaha-Mauka). 



Table 5-5: Landfill Operations Costs

Item Unit Unit Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost Quantity Cost

Basic Landfill Operation Costs L.S. 2,450,000 1 2,450,000 1 2,450,000 1 2,450,000 1 2,450,000 1 2,450,000 1 2,450,000 1 2,450,000 1 2,450,000

Onsite Labor Cost L.S. 1,815,000 1 1,815,000 1 1,815,000 1 1,815,000 1 1,815,000 1 1,815,000 1 1,815,000 1 1,815,000 1 1,815,000
Wet Weather Operations S.I.a 60,000 0.89 53,603 0.54 32,632 0.79 47,126 0.79 47,530 1.00 60,000 0.87 52,146 0.57 34,494 0.60 35,789
Semi-annual Groundwater Monitoring and Reporting L.S. 80,000 1 80,000 1 80,000 1 80,000 1 80,000 1 80,000 1 80,000 1 80,000 1 80,000
Regulatory Compliance - NPDES L.S. 60,000 1 60,000 1 60,000 1 60,000 1 60,000 1 60,000 1 60,000 1 60,000 1 60,000
Regulatory Compliance - Surface Water & Spill Prevention L.S. 25,000 1 25,000 1 25,000 1 25,000 1 25,000 1 25,000 1 25,000 1 25,000 1 25,000
Daily/Alternate Cover 1000 CY*MI 233 22 5,043 612 142,736 42 9,792 177 41,388 201 46,962 72 16,715 375 87,473 164 38,184
Operations Plan and Solid Waste Permit Update (5-yr cycle) L.S. 10,000 1 10,000 1 10,000 1 10,000 1 10,000 1 10,000 1 10,000 1 10,000 1 10,000
Landfill Gas System Operation; Probe Measurements L.S. 150,000 1 150,000 1 150,000 1 150,000 1 150,000 1 150,000 1 150,000 1 150,000 1 150,000
Subtotal 4,648,647 4,765,367 4,646,917 4,678,918 4,696,962 4,658,860 4,711,966 4,663,974
Kauai GET (4.166%) 193,663 198,525 193,591 194,924 195,675 194,088 196,301 194,301
Contingency (10%) 464,865 476,537 464,692 467,892 469,696 465,886 471,197 466,397
Total Annual Operations Cost ($MM/yr) 5.31 5.44 5.31 5.34 5.36 5.32 5.38 5.33
a S.I. = storm intensity (based on in/hr for the 25-year storm, see CCE Criterion # 16), as a fraction of the "wettest" site (Kumukumu).

Pu‘u O Pa‘pai UmiKalepa Kekaha Mauka Kipu Koloa Kumukumu Ma‘alo
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5.4 PLANNING LEVEL COST ESTIMATE SUMMARY 

Based on the foregoing data, Table 5-6 summarizes and compares the cost estimates for each site. 
The first four rows of data present the overall costs, normalized per year of site life, which are the 
values used in the CCE; the last row shows the estimated cost of initial construction for each site. 
The largest sites are expected to be significantly less expensive over time for the County and all of 
its residents. The three least expensive sites per year of operation, in order, are Ma‘alo, Kumukumu, 
and Pu‘u O Papai. In fact, this effect is understated as it does not include, for the smaller sites, the 
additional cycles of landfill siting, EIS, site investigation, design, and permitting required each time a 
site is closed and a new site must be identified and analyzed. Therefore, in reality, the larger sites 
are expected to be even less expensive over their entire life (relative to the smaller sites) than these 
numbers suggest. 

Table 5-6: Summary of Cost Estimates 

Cost Per Year  
of Site Life Kalepa 

Kekaha-
Mauka Kipu Koloa Kumukumu Ma‘alo 

Pu‘u O 
Papai Umi 

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

Site Development ($MM/yr) 3.04 2.15 2.12 1.77 1.56 1.17 1.62 2.22 

Site Operations ($MM/yr) 5.31 5.44 5.31 5.34 5.36 5.32 5.38 5.33 

Total Effective Annual Cost 
($MM/yr) 

8.36 7.59 7.42 7.11 6.94 6.49 7.00 7.56 

Overall Annual Cost Rank  
(1 Lowest Cost; 8 Highest Cost) 

8 7 5 4 2 1 3 6 

Initial Site Development Cost ($MM) 32.3 26.5 28.7 27.6 30.9 38.1 29.6 30.1 
Note: 2012 dollars 
 

The annual cost estimates for acquisition, development, and operation were input to the CCE 
(Section 6.0) to update CCE criteria #5, 20, and 21, respectively. Also, we note that these costs also 
include items ranked separately in CCE as criteria #7, 19, 22, and 24 (which were intended to reflect 
development costs that varied due to site location). Because seven of the twenty-six criteria 
identified by the MACLS are related to cost, we can infer that cost was a very important factor to the 
MACLS. This cost estimate represents an overall value (in contrast to the seven partial cost 
measures contained in the MACLS criterion), and therefore may be considered a more 
comprehensive basis of comparison of costs between the sites than the various criteria related to 
cost in the CCE. 
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6.0 COMMUNITY CRITERIA EVALUATION 

This CCE updates the community-based landfill site evaluation last summarized in the Report of the 
Mayor’s Advisory Committee on Landfill Site Selection, April 2009 (RMTC 2009). It ranks the 
potential landfill sites according to overall scores based on evaluation of the 26 siting criteria 
originally identified by the 2009 MACLS study. This 2012 update was a project team effort. Individual 
site criterion data sheets were prepared by AECOM Technical Services, Inc., RMTC, SMS 
Research, and Pacific Waste Consulting Group. 

6.1 ORIGINAL SCORING, 2009 

The original MACLS Landfill Site Selection Criteria system consisted of 26 criteria scores defined by 
the consultant team and approved by the MACLS. The MACLS established a set of criteria weights 
intended to reflect the community’s valuation of the relative importance of the criteria. The scoring 
system used in the 2009 MACLS study included a range of different scale and weight values across 
each of the various criteria, as shown in Table 6-1. Once the MACLS determined the weight of each 
criterion, each site was assigned its overall site score using the following steps: 

 Each criterion at each site was evaluated and given “points” according to the allowable 
2009 Point Values, shown below in Table 6-1. For example, for Criterion #1, Population 
Density, a site with a population density of “less than 25 people per square mile living within 
one-half mile of the site” was awarded a value of 4 points as its criterion score (as lower 
populations near the landfill are favorable). Sites with higher population densities were 
awarded 0 or 2 points, depending on the population density. 

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

 The weighted criterion scores for each site were then summed to get the MACLS total site score. 

Table 6-1: 26 MACLS Community-Based Criteria and Scoring Values 

No. MACLS Community Based Criterion 2009 Point Values Weight 

1. Population density near the site 0-2-4 9 
2. Distance to nearest residence, school, hospital, or business 1-2-3 8 
3. Displacement of residences and/or businesses 1-3 7 
4. Archaeological and/or historical significance 1-2-3 7 
5. Cost of site acquisition 1-2-3 7 
6. Ceded or Hawaiian Homestead Land 0-2-4 3 
7. Site distance from major highway 1-2-3 4 
8. Schools or hospitals along access road 1-2-3 4 
9. Residential units or developments along access road  1-2-3 2 
10. Consistency of the designation of the site for a landfill with the Kaua‘i 

General Plan land use designation (later changed to: Quality of 
Agricultural Lands) 

0-2-4 8 

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

0-2-4 1 

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

0-2-4 2 

13. Location of site relative to the Underground Injection Control (UIC) Line 1-2-3 10 
14. Proximity to surface water 0-2-4 7 
15. Flora and fauna habitat 0-2-4 5 
16. Annual precipitation 1-2-3 5 
17. Wind direction relative to populated areas 1-3 1 
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No. MACLS Community Based Criterion 2009 Point Values Weight 

18. Haul distance from major municipal solid waste generation areas 1-2-3 9 
19. Adequacy of drainage 1-2-3 2 
20. Cost of development 1-2-3 9 
21. Cost of operations 1-2-3 7 
22. Availability of utilities (water) 1-2-3 2 
23. Access to fire protection 1-2-3 1 
24. Availability of existing access roadway from major highway 1-2-3 2 
25. Proximity to parks and recreational facilities 1-2-3 3 
26. Landfill capacity or site life 1-3 8 
Source: RMTC (2009) 
 

6.2 ISSUES WITH THE 2009 STUDY 

During 2010 public meetings on the island of Kaua‘i, several suggestions were made to improve the 
precision of the scores or make them more understandable to the community. The public 
suggestions included: 

1. Updating the data: Some observers felt that using the 2000 Census data may result in an 
inaccurate evaluation of sites due to the age of the data. Accordingly, the 2010 Census 
results, which became available in 2011, would therefore provide for more accurate 
estimates. It was agreed to expand this suggestion and to review all criterion data to reflect 
the most recent data available. 

2. Eliminating zeros from the scoring ranges: Some observers felt that multiplying a non-
zero weight by a zero score caused problems in comparability, especially for sites that had 
no zeros for any particular criterion. Although this procedure may be statistically acceptable, 
it was agreed that eliminating zeros from the scoring ranges would help clarify the 
community’s understanding of the scoring methodology. 

3. Adopting comparable if not equal scoring ranges: Some observers felt that the use of 
different ranges (1-2-3 vs. 0-2-4) to establish scoring for any particular criterion across each 
of the sites could also compromise comparability in scoring. Indeed, this had a practical 
effect similar to changing the criterion weights. 

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

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

6.2.1.1 CHANGES TO CRITERION 10 

As a result of feedback from the MACLS, Criterion 10 in the MACLS report, “Consistency of the 
designation of the site for landfill with the Kaua‘i General Plan land use designation,” was revised to 
reflect the agricultural importance of each potential landfill site. Criterion 10 in the 2012 CCE is 
therefore the “Quality of Agricultural Lands.”  
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Two sources were used to qualify the quality of agricultural lands comprising each proposed landfill 
location: the Agricultural Lands of Importance to the State of Hawai‘i (ALISH) and Important 
Agricultural Land (IAL). A site received the lowest scaled score in the CCE if the site was either 
classified as “mostly prime agricultural land” by ALISH or was situated on IAL. The ALISH and IAL 
land classification systems are summarized in the following. 

Agricultural Lands of Importance to the State of Hawai‘i 

ALISH is an agricultural land rating system developed by the Hawai‘i Department of Agriculture 
(DOA), United States Department of Agriculture (USDA), Soil Conservation Service (SCS), and 
others, and was adopted by the Board of Agriculture on January 28, 1977. The ALISH system was 
initiated in Hawai‘i as part of a national effort by the USDA to inventory important farmlands across 
the U.S. and is based on the use of national criteria applied and adapted for use in Hawai‘i by the 
USDA; University of Hawai‘i, College of Tropical Agriculture and Human Resources (CTAHR); and 
the DOA. The ALISH system is recognized as a primary land rating systems that classifies 
agricultural land in Hawai‘i, and is used in the evaluation and identification of agricultural lands in 
community and development plans. 

The ALISH system considers a broad range of factors influencing agricultural viability including soils, 
climate, availability of irrigation supply, inputs necessary to sustain agricultural productivity, and other 
general production related factors such as the effort required for harvesting. The three classes of 
ALISH lands include: prime agricultural land, unique agricultural land, and other important 
agricultural land. A fourth class, other unclassified land, was used in the CCE to recognize land not 
in any ALISH class. 

Important Agricultural Lands 

The State Land Use Commission (LUC) designates five land use districts: important agricultural, 
agricultural, urban, rural, and conservation. As defined in Article XI, Section 3, of the State of Hawai‘i 
Constitution, IAL are lands that cannot be reclassified or rezoned “without meeting the standards and 
criteria established by the legislature and approved by a two-thirds vote of the body (LUC) 
responsible for the reclassification or rezoning action.” Eight criteria are considered by the LUC in 
granting the IAL designation: 

1. Land currently used for agricultural production; 
2. Land with soil qualities and growing conditions that support agricultural production of food, 

fiber, or fuel- and energy-producing crops; 
3. Land identified under agricultural productivity rating systems, such as the ALISH system 

adopted by the board of agriculture on January 28, 1977; 
4. Land types associated with traditional native Hawaiian agricultural uses, such as taro 

cultivation, or unique agricultural crops and uses, such as coffee, vineyards, aquaculture, 
and energy production; 

5. Land with sufficient quantities of water to support viable agricultural production; 
6. Land whose designation as important agricultural lands is consistent with general, 

development, and community plans of the county; 
7. Land that contributes to maintaining a critical land mass important to agricultural operating 

productivity; and 
8. Land with or near support infrastructure conducive to agricultural productivity, such as 

transportation to markets, water, or power. 

Attachment B summarizes Criterion 10, Quality of Agricultural Lands, for each of the eight potential 
landfill sites. 
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6.3 CCE OBJECTIVES 

The objectives of the current CCE are to update the underlying data and to address the issues 
identified above by developing a revised set of criterion scores and scoring procedures for the 
2012 CCE. The new system therefore: 

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

 Provides objective engineering data, where appropriate. 

 Eliminates zeros from the scoring criteria. 

 Standardizes all scoring criteria to a single range. 

 Makes appropriate adjustments to content, as needed. 

 Retains the MACLS criterion weighting system. 

6.4 PROCEDURES 

6.4.1 Raw Data 

U.S. Census data were used to update data elements that relied on 2000 Census data in the CCE. 
All other raw data were updated using the most recent data available, including results of the PREE 
for criteria # 5, 7, 19, 20, 21, 22, 24, and 26. Raw data for each criterion at each site is summarized 
in the worksheets contained in Attachment B. 

6.4.2 Scaled Score Ranges 

The original MACLS criterion weighting was bolstered in the CCE by implementing uniform scaled 
score ranges of 1-to-10 points for all criteria, in place of the variable range of point values used in the 
previous study. Table 6-2 shows the 2009 point value ranges and the 2012 CCE scaled score 
ranges for each criterion; the latter are further described below and in the worksheets in 
Attachment B. The scaled score ranges are now consistent for all criteria, giving greater effect to the 
MACLS weights. By eliminating zero values and evaluating all criteria on the same scale, the CCE 
scaled score approach yields a more mathematically robust scoring system, and bolsters the 
community criteria weighting established in the MACLS study. 

Table 6-2: MACLS Point Value Ranges and CCE Scoring Ranges 

No. 2012 Community Based Criterion 2009 Point Values 
2012 CCE Scaled 

Score Ranges 

1. Population near the site 0, 2, 4 1-10 
2. Number of residences, schools, hospitals, or businesses along the access 

roadway 
1, 2, 3 1-10 

3. Displacement of residences and/or businesses, including agricultural 
businesses 

1, 3 1, 10 

4. Proximity to sites of archaeological and/or historical significance 1, 2, 3 1, 6, 10 
5. Cost of site acquisition 1, 2, 3 1-10 
6. Ceded or Hawaiian Homestead Land 0, 2, 4 1, 10 
7. Distance from principal highway 1, 2, 3 1-10 
8. Schools or hospitals along access road 1, 2, 3 1-10 
9. Residential units or developments along access road  1, 2, 3 1-10 
10. Consistency of the designation of the site for a landfill with the Kaua‘i 

General Plan land use designation (later changed to: Quality of 
Agricultural Lands) 

0, 2, 4 1, 4, 7, 10 

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

0, 2, 4 1, 6, 10 
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No. 2012 Community Based Criterion 2009 Point Values 
2012 CCE Scaled 

Score Ranges 

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

0, 2, 4 1, 6, 10 

13. Location of site relative to the Underground Injection Control (UIC) Line 1, 2, 3 1, 6, 10 
14. Proximity to surface water 0, 2, 4 1-10 
15. Distance to the nearest flora and fauna habitat 0, 2, 4 1-10 
16. Rainfall intensity 1, 2, 3 1-10 
17. Prevailing wind direction relative to populated areas 1, 3 1, 10 
18. Haul distance from major municipal solid waste generation areas 1, 2, 3 1-10 
19. Adequacy of site drainage 1, 2, 3 1, 4, 7, 10 
20. Cost of development 1, 2, 3 1-10 
21. Cost of operations 1, 2, 3 1-10 
22. Availability of utilities (water) 1, 2, 3 1-10 
23. Access to fire protection 1, 2, 3 1-10 
24. Availability of existing access roadway from highway or collector 

street/road 
1, 2, 3 1-10 

25. Proximity to parks and recreational facilities 1, 2, 3 1-10 
26. Landfill capacity or site life 1, 3 1-10 
Note: Commas indicate lists of possible values, while minus signs indicated ranges of possible values 
 

The following sections describe how the scaled score ranges were established for those criteria with 
a continuous range of possible raw scores, and for those criteria with discrete values of possible raw 
scores.  

6.4.2.1 CRITERIA WITH A CONTINUOUS RANGE OF POSSIBLE RAW SCORES 

Criteria that have a continuous range of possible raw scores were scaled such that the least 
desirable value was assigned a value of 1 (e.g., the highest cost among the sites, or the shortest site 
life), the most desirable value was assigned a value of 10 (e.g., the lowest costs among the sites, or 
the longest site life), and all other scores were scaled proportionally according to their raw data 
value. Computed scaled scores were rounded to integers ranging from 1 to 10. 

Expressed mathematically, for those Criteria for which large scores are desirable (e.g., site life), 
each scaled score was computed using the following equation, and rounding off the result: 

 scaled score = 1+ raw score - minimum
maximum - minimum

 9 

For those Criteria for which small raw scores are desirable (e.g., costs), each scaled score was 
computed using the following equation, and rounding off the result: 

 scaled score = 1+ maximum ‐ raw score
maximum - minimum

 9 

These equations result in a minimum score of 1, a maximum score of 10, and intermediate scores 
scaled proportionally. The data sheets in Attachment B show the raw score ranges and 
corresponding scaled scores for each criterion, as calculated using these formulas. 

For example, Criterion 26 is the anticipated site life, for which the minimum is 26 years, and the 
maximum is 264 years. Because higher raw scores (more years of site life) are desirable, the scaled 
score for each site was calculated using the first equation above: 
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 The Kalepa site is expected to have the minimum site life, 26 years: 

 Kalepa scaled score = 1+ 26-26
264-26

 9 = 1  

 The Ma‘alo site is expected to have the maximum site life, 264 years: 

 Ma‘alo scaled score = 1+ 264-26
264-26

 9 = 10  

 The Kumukumu site is expected to have a site life of 106 years: 

 Kumukumu scaled score = 1+ 106-26
264-26

 9 = 4.03  

Which was rounded off to 4. 

6.4.2.2 CRITERIA WITH DISCRETE VALUES OF POSSIBLE RAW SCORES 

Some of the criteria have raw scores that cannot be represented as a continuous range of numbers 
(e.g., criterion number 6, Ceded or Hawaiian Homestead Land, only has two possible values: yes or 
no). The CCE raw scores for discrete variables were scaled in a similar manner to that described 
above for continuous variables: 

The least desired raw score was assigned a scaled score of 1, the most desired raw score was 
assigned a value of 10, and intermediate raw scores were scaled according to the range of possible 
raw scores.  

For example, Criterion 19 is the adequacy of site drainage, and the scores were assigned as follows: 

 The least desirable classification was “poorly drained” which was assigned a scaled score 
of 1 

 The second least desirable classification was “moderately well drained” which was assigned 
a scaled score of 4 

 The second most desirable classification was “well drained” which was assigned a scaled 
score of 7 

 The most desirable classification was “excessively drained” which was assigned a scaled 
score of 10 

6.4.3 Weights 

The data weights for the criterion scores were not changed for the current evaluation. The CCE 
retains the set of weights and relative values previously established by the MACLS, thus preserving 
the community’s relative valuation of criteria. 

6.4.4 Weighted Scores 

For each criterion applied to each site, the weighted score is the weight established by the MACLS 
multiplied by the scaled score, which was obtained using objective data to the maximum extent 
possible. Therefore, for each criterion, a site could receive a weighted score ranging from 1 to 
10 times the weight. This results in higher weighted scores being reported in the CCE evaluation (up 
to 100) than were obtained in the 2009 MACLS (up to 40). 

6.4.5 CCE Total Site Scores 

The CCE method for combining the 26 criterion scores to arrive at the master site score is identical 
to the method used in the MACLS scoring system. Weighted scores were summed across the 
26 criteria to produce the CCE total site score. With the new scaled score ranges, and the existing 
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MACLS criterion weighting, the CCE total site scores have a minimum possible value of 133 (i.e., if 
each of the 26 scaled scores for a hypothetical site was 1), and a maximum possible value of 
1,330 (if each of the 26 scaled scores for a hypothetical site was 10). This range of total site scores 
is much larger than the range in the previous MACLS study. 

6.5 RESULTS 

The results of the adjustments to the Kaua‘i Landfill Site Selection scoring system are as follows: 

 Table 6-3 presents a tabular summary of the site scores for each of the eight alternative 
landfill sites for all 26 community-based criteria, as well as the CCE total site scores, and the 
site CCE rankings. 

 The individual data sheets for the 26 criteria for each of the eight alternative landfill sites are 
presented in Attachment B of this report. The data sheets explain for each site the 
methodologies employed and the databases and other sources utilized, as well as a 
summary of the raw and scaled scores for each criterion. 

The new scoring system has the following desired characteristics: 

 All raw scores are based on the most recent data available. 

 Raw scores are based on objective data to the extent practicable. 

 No scaled scoring ranges include zeros. 

 All criteria have scaled scoring ranges from 1 to 10, with 1 indicating the least desirable site 
and 10 indicating the most desirable site, with reference to that criterion. 

 Some data ranges have been revised as suggested by the community. 

The new scoring system produces CCE total site scores that are higher than the original system and 
that generally exhibit greater numerical differences between sites. The original MACLS (2009) and 
CCE (2012) total site scores and rankings are compared in Table 6-4, and summary statistics of the 
CCE scores are presented in Table 6-5. 

The current site list includes an additional site that was not analyzed in the MACLS study, 
Kumukumu; therefore, site rankings are not exactly comparable. Nevertheless, the recommended 
adjustments to the scoring system resulted in clear rankings between the sites. 

In general, the changes in rankings were the result of three factors. First, new data were available in 
2011–2012 that were not available in 2008–2009 when the first assessment was completed. The 
new data reflected expected changes (e.g., population growth, new data from the census) and also 
more precise and more accurate data for the sites (e.g., data obtained from the PREE). 

Second, the choice of a single 1-to-10 scaled scale for all criteria made the MACLS criteria weighting 
more meaningful, and made the overall scoring more mathematically robust. For example, under the 
previous system:  

 Criterion 1 had a weight of 9 and allowable point values of 0, 2, or 4. Therefore, the highest 
possible score for Criterion 1 was 36 (9×4). 

 Criterion 13 had a weight of 10 and allowable point values of 1, 2, or 3. Therefore, the 
highest possible score Criterion 13 was 30 (3×10). 

Therefore, Criterion 1 could have a higher maximum possible score than Criterion 13 (36 vs. 
30, respectively), despite Criterion 1 being weighted lower than Criterion 13 (9 vs. 10, respectively). 
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Under the new uniform scaled score ranges (1 to 10, for all criteria), the maximum value for Criterion 
1 is now 90 (9×10), which is less than the maximum value for Criterion 13, which is now 
100 (10×10). Thus, the community value judgments inherent in the MACLS criteria weighting is 
preserved and bolstered under the new system. 

Third, the ten-point scales generate higher scores overall, and they increase the scores uniformly. As 
demonstrated in the example above, the previous range of scores for Criterion 1 was 0 to 36, but is 
now 1 to 90. This effect generally increases the distance between adjacent scores. Conversely, it 
also makes the overall scores more sensitive to the scaled scores given, as the weights are 
multiplied by up to 10 (where the old system multiplied the weights by no more than 4). Overall site 
rankings were therefore sensitive to relatively small changes in raw data scores. On average, the 
new scores are 1.4 times the old scores (which is to be expected, with the old maximum scaled 
score of 4 or less, and the new maximum scaled score of 10). The average distance between 
adjacently-ranked site scores was 14 points in 2009 and 42 points in 2012. The minimum distance 
between two total site scores was 4 points in 2009 and 11 points in 2012. The largest difference 
between two total site scores was 31 in 2009 and 80 in 2012. 

Finally, we note that while the scoring system changes are fairly simple, they interact in ways that 
can be very complicated. The system changes came together to significantly change the overall 
ranking of the Koloa and Ma‘alo sites, for example. The site scoring changes were due to a 
combination of several factors, including conducting a conceptual detailed analysis, more accurate 
quantifications of land uses, and other factors. 



Table 6-3: CCE Scores and Site Rankings for 26 Criteria

CCE Rank

CCE Total 
Site Score

Weight

Scaled 
Score

Weighted 
Score

Scaled 
Score

Weighted 
Score

Scaled 
Score

Weighted 
Score

Scaled 
Score

Weighted 
Score

Scaled 
Score

Weighted 
Score

Scaled 
Score

Weighted 
Score

Scaled 
Score

Weighted 
Score

Scaled 
Score

Weighted 
Score

1 Population near the site 9 1 9 10 90 10 90 6 54 8 72 10 90 10 90 5 45

2 Number of residences, schools, hospitals or businesses 
along the access roadway

8 10 80 10 80 10 80 1 8 10 80 10 80 10 80 10 80

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

7 1 7 1 7 1 7 1 7 1 7 1 7 1 7 1 7

4 Proximity to sites of archaeological and historical 
significance

7 1 7 5 35 1 7 5 35 1 7 5 35 10 70 5 35

5 Cost of site acquisition 7 6 42 10 70 8 56 9 63 1 7 10 70 9 63 4 28

6 Ceded or Hawaiian homestead land 3 10 30 10 30 10 30 10 30 10 30 10 30 10 30 10 30
7 Distance from principal highway 4 7 28 10 40 9 36 1 4 10 40 4 16 9 36 7 28

8 Schools and hospitals along access route 4 10 40 10 40 10 40 10 40 10 40 10 40 10 40 10 40

9 Residential units or developments along access road 2 10 20 10 20 10 20 1 2 10 20 10 20 10 20 10 20

10 Quality of agricultural lands 8 1 8 7 56 1 8 7 56 1 8 1 8 1 8 1 8

11 Consistency of site with existing County land use zoning 
designation

1 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

12 Consistency of site with existing State land use district 
designation

2 5 10 5 10 5 10 5 10 5 10 5 10 5 10 5 10

13 Location of site relative to the Underground Injection 
Control (UIC) line

10 1 10 10 100 1 10 1 10 1 10 1 10 1 10 10 100

14 Proximity to surface water 7 4 28 6 42 3 21 5 35 1 7 10 70 4 28 4 28

15 Distance to nearest flora and fauna habitat 5 6 30 1 5 3 15 1 5 8 40 4 20 10 50 4 20

16 Rainfall intensity 5 3 15 10 50 6 30 4 20 1 5 3 15 9 45 8 40

17 Wind direction relative to populated areas 1 1 1 10 10 10 10 1 1 1 1 10 10 1 1 1 1

18 Haul distance from major municipal solid waste generation 
areas

9 10 90 1 9 10 90 7 63 10 90 9 81 5 45 7 63

19 Adequacy of site drainage 2 7 14 10 20 7 14 7 14 7 14 7 14 7 14 7 14

20 Cost of development 9 1 9 5 45 5 45 7 63 8 72 10 90 8 72 5 45

21 Cost of operations 7 10 70 1 7 10 70 8 56 7 49 9 63 5 35 9 63

22 Availability of utilities (water) 2 3 6 9 18 9 18 8 16 10 20 1 2 6 12 9 18

23 Access to fire protection 1 6 6 1 1 6 6 6 6 6 6 6 6 1 1 10 10

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

2 3 6 10 20 10 20 10 20 10 20 1 2 7 14 10 20

25 Proximity to parks and recreational facilities 3 2 6 3 9 5 15 6 18 5 15 1 3 10 30 2 6

26 Landfill capacity or site life 8 1 8 2 16 2 16 3 24 4 32 10 80 4 32 2 16

769

Pu'u O Papai UmiKalepa Kekaha-Mauka Kipu Koloa Kumukumu Ma'alo

Criterion

2

848

4

780

7

665

6

707

1

877

8

585

3

835

5
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Table 6-4: Comparison of Community Criteria Total Site Scores, 2009 and 2012 

Site Old Rank New Rank Old Score New Score 

Kalepa 7 8 248 585 

Kekaha Mauka 2 3 326 835 

Kipu 4 5 288 769 

Koloa 3 7 295 665 

Kumukumu − 6 − 707 

Ma‘alo 6 1 265 877 

Pu‘u O Papai 5 2 269 848 

Umi 1 4 334 780 
− The Kumukumu site was previously eliminated from evaluation due to prior land use entitlements that had been secured for 

development of a subdivision. The site has now been re-included for further evaluation. 
 

Table 6-5: Summary Statistics for 2012 CCE Total Site Scores 

Site Score Rank Difference a % Difference b 

Ma‘alo 877 1 29 3.3% 

Pu‘u O Papai 848 2 13 1.5% 

Kekaha-Mauka 835 3 55 6.6% 

Umi 780 4 11 1.4% 

Kipu 769 5 62 8.1% 

Kumukumu 707 6 42 5.9% 

Koloa 665 7 80 12.0% 

Kalepa 585 8 - - 
a Point difference from next ranked site 
b Percentage difference from next ranked site 
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7.0 OTHER IMPORTANT DECISION FACTORS 

During the various attempts to site the new landfill over the last twelve years, several of the eight 
sites analyzed in this report were at one time or another considered the proposed site for the new 
County landfill, including Kekaha-Mauka, Kalepa, and Umi. Ultimately, however, in each case 
negotiations with the landowner broke down. Based on this previous experience, several factors 
have proven to be critical, including landowner willingness and a site’s value as agricultural land. 
These factors are inter-related, and are discussed in the following sections. An additional important 
decision factor, not captured in the previous studies or other elements of this report, is the proximity 
of the site to Kaua‘i’s waste generation centroid, which will significantly impact costs and 
sustainability due to waste shipment requirements. Finally, the County is investigating the 
development of a RRP to maximize diversion of waste from the new landfill and to promote 
sustainability. The location of the new landfill site and the co-located RRP will influence the cost 
effectiveness of the RRP and may promote or discourage its use. A location proximate to Kaua‘i’s 
waste generation centroid could both lengthen the expected lifetime of the new landfill, potentially 
resulting in significant savings to the County of Kaua‘i, and increase sustainability improvements. 

7.1 LANDOWNER WILLINGNESS 

During past negotiations with landowners, the project was repeatedly derailed as the landowners 
ultimately opposed using the sites as landfills. Therefore, landowner willingness has been identified 
as a critical decision factor to allow this project to go forward in a timely fashion. Of the eight sites, 
two are government (State) owned, Kekaha-Mauka and Ma‘alo, and the rest are privately owned. 
While the County does have the option of condemning private land to create a landfill (which it 
prefers not to exercise), the County greatly prefers to identify a willing landowner. If a willing 
landowner can be identified, the County could potentially save significant legal and related 
compensatory expenses (the value of which cannot currently be quantified), and would be able to 
avoid an undesirable situation.  

To document the attempt to locate a willing landowner, and to assess whether any of the landowners 
have reconsidered their past positions, the County (through its consultants) prepared landowner 
willingness questionnaires for each landowner, delivered via certified mail. The questionnaires 
included a figure of the potential landfill site and a potential co-located RRP site, and asked the 
landowners whether they might consider negotiating the use of the site (for either purpose) with the 
County. Each site has room outside of the exclusionary zones to accommodate an approximately 
80-acre co-located RRP. A second and third questionnaire was sent to those landowners who did 
not respond to previous requests. All landowners eventually responded, and only the Ma‘alo 
landowners responded affirmatively: 

 The owner of the Kalepa site stated that they are not willing to negotiate the use of the site, 
stating: “Absolutely Not. This land is currently in agriculture production.” 

 The owner of the Kekaha-Mauka site stated that they are not willing to negotiate the use of 
the site, noting that the site is currently in agricultural use. 

 The owner of the Kipu site stated that they are not willing to negotiate the use of the site, 
stating: “Absolutely Not. This land is currently in agriculture production.” 

 The owner of the Koloa site stated that they are not willing to negotiate the use of the site, 
stating: “Absolutely Not. This land is currently in agriculture production.” 

 The owner of the Kumukumu site responded, simply: “No.” 

 The owner of the Ma‘alo site stated that they are willing to consider use of the site. 
Additionally, the owner of a nearby parcel has indicated that they may be willing to lease a 
site for (an essentially co-located) RRP. The County is currently discussing landowner terms 
and requirements that may be required to use the Ma‘alo landfill and RRP sites. 
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 The owner of the Pu‘u O Papai site stated that they are not willing to negotiate the use of the 
site, because the “area is being leased long-term to important land tenant, whose operations 
would be significantly affected.”  

 The owner of the Umi site provided a detailed response indicating that they were strongly 
opposed to having their site considered due to “actively cultivated, highly productive coffee 
fields” and the property’s designation as “Important Agricultural Lands.” 

Because the existing Kekaha Landfill will reach capacity in the coming years, and will need to be 
permanently closed, the island must identify a new landfill, in the very near future − there is no more 
time available to delay the siting of the new landfill. No matter how successful any reuse, recycling, 
and other waste diversion activities become, a landfill will always be required to dispose of the 
island’s wastes in the most environmentally safe manner possible, i.e., a modern “RCRA-D” landfill. 
Events such as Hurricane Iniki, with the attendant huge spike in waste generation, illustrate the long-
term importance of a landfill to the people of Kaua‘i. The waste generated from Hurricane Iniki 
prematurely brought the Kekaha Phase I Landfill to capacity, and it was closed well before its 
expected lifetime had transpired. Identifying a willing landowner may save the County significant time 
in establishing a new landfill. Finding a willing landowner for the new landfill may save the County 
significant time and expense, and may be imperative in helping the County fulfill its mandate to 
properly manage the island’s waste stream in the safest way possible. 

7.2 HIGH VALUE AGRICULTURAL SITES 

All of the eight identified sites currently have various degrees of agricultural or similar uses 
(e.g., livestock grazing). Most of the sites are predominantly or significantly classified as “prime” or 
“unique” agricultural land by the State under the “Agricultural Lands of Importance to the State of 
Hawai‘i” (ALISH) system. (Kekaha-Mauka is the parcel with the least portion classified as prime or 
unique.) However, within this broad categorization, qualitatively different uses are currently being 
pursued. For example, looking at the privately held sites, on one end of the spectrum is Kumukumu, 
which appears to be partially used for grazing only, which could be considered minimally 
burdensome to relocate. On the other end of the spectrum, the Umi site has well-established coffee 
growing operations, and is the only site designated as an IAL. Coffee plants are high value crops that 
take significant time to establish and therefore could be considered more burdensome to relocate. 
Both the State and the County are undergoing significant efforts to promote high value agricultural 
sites in Hawai‘i. 

7.3 SUSTAINABILITY AND PROXIMITY TO KAUA‘I’S WASTE GENERATION CENTROID 

An additional decision factor, not captured in the previous studies or other elements of this report, is 
the proximity of the site to Kaua‘i’s waste generation centroid. The distance between a landfill and 
RRP site and Kaua‘i’s waste generation centroid provides a measure of the amount of shipping of 
waste and recyclable and reusable materials that will be required. According to the data in the 
County’s ISWMP, the island’s waste generation centroid is estimated to lie between the 
Lihue/Kapa‘a and Koloa/Poipu areas (R. W. Beck 2009). Generally speaking, the closer the landfill 
and RRP are to the centroid, the shorter will be the average distance of material shipment (and re-
shipment). Siting the landfill and RRP closer to the island’s waste generation centroid will have 
positive impacts on: 

 Fuel consumption 

 Carbon footprint 

 Waste transportation-related costs 

 Waste transportation-related traffic 
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If the new landfill is located close to the centroid, it is also conceivable that the County could realize 
further cost savings at the Kapa‘a or Lihue transfer stations, through reduced use due to the nearby 
landfill (this effect is not quantified in this report). 

While a full analysis of the relative sustainability of the sites is beyond the scope of the current 
analysis, one important consideration is the waste transportation cost and associated resource use 
(fuels, carbon footprint, costs, etc.). Generally, sites that minimize waste shipment are more 
sustainable and less expensive. Table 7-1 compares the amount and distance of waste transported 
from the County’s four transfer stations to the eight potential landfill sites, based on the data 
contained in the ISWMP. Results are presented in terms of the total amount and distance of waste 
shipped (ton-miles per year), as well as an estimate of the associated cost; sites are ordered from 
the site requiring the least transportation to the site requiring the most transportation. The last row of 
Table 7-1 further summarizes the data, showing that each of the top four sites (Kalepa, Kumukumu, 
Kipu, and Ma‘alo) perform nearly as well as each other on this sustainability metric (within 9% of 
each other), while Kekaha-Mauka is the site requiring the most transportation of waste (more than 
twice as much as the top four sites). 

Additionally, in qualitative terms, it is noted that co-locating an RRP at any of the four top-ranked 
sustainability sites would have similar beneficial sustainability effects, in terms of making reuse and 
recycling efforts at the RRP more economical, more convenient, and thus more likely to be 
successful. They are also the closest sites to Nawiliwili, and are thus preferable for potential 
off-island shipment of recovered material. 

7.4 RESOURCE RECOVERY PARK 

Based on the SLCE, it appears feasible for the County to develop an RRP at or near any of the eight 
new landfill sites. Each site has room to develop an approximately 80-acre RRP, outside of the 
mapped exclusion zones.  

The sustainability benefits associated with a new landfill located near the waste generation centroid 
(Section 7.3) may be even more pronounced if the County develops a RRP co-located with the new 
landfill. Use of a RRP may require materials to be shipped more than once; this would be most cost 
effective (and therefore more likely to be fully utilized) if located closest to the centroid. If the RRP is 
developed, it is expected to be co-located with the new landfill, which could also argue for locating 
the landfill/RRP relatively close to the port at Nawiliwili, where some recovered recyclable materials 
may be shipped off-island.  

A Feasibility Study to quantitatively analyze potential RRP technologies and options is planned to be 
conducted in the next task of the current project (engineering design), once a proposed site is 
selected. The Feasibility Study will provide more details regarding the costs and benefits of the 
location of the RRP, which will be reflected in the EIS. 
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Table 7-1: Alternative Landfill Site Waste Shipment Comparison 

Description Unit Kumukumu Kalepa Kipu Ma‘alo Umi Koloa Pu‘u O Papai Kekaha Mauka 

Hanalei 
Transfer Station 

Daily Waste (TPD) 21 21 21 21 21 21 21 21 

Annual Waste (TPY) 7,392 7,392 7,392 7,392 7,392 7,392 7,392 7,392 

Distance (mi) 15.5 27.8 30.5 29.1 40.5 38.2 46.8 54.7 

Ton-Miles/year 114,576 205,498 225,456 215,107 299,376 282,374 345,946 404,342 

Hanapepe 
Transfer Station 

Daily Waste (TPD) 24 24 24 24 24 24 24 24 

Annual Waste (TPY) 8,448 8,448 8,448 8,448 8,448 8,448 8,448 8,448 

Distance (mi) 28.5 20.7 15.1 22.0 6.5 15.4 3.4 11.2 

Ton-Miles/year 240,768 174,874 127,565 185,856 54,912 130,099 28,723 94,618 

Kapaa 
Transfer Station 

Daily Waste (TPD) 31 31 31 31 31 31 31 31 

Annual Waste (TPY) 10,912 10,912 10,912 10,912 10,912 10,912 10,912 10,912 

Distance (mi) 3.7 10.5 13.1 11.7 23.1 20.9 29.5 37.3 

Ton-Miles/year 40,374 114,576 142,947 127,670 252,067 228,061 321,904 407,018 

Lihue 
Transfer Station 

Daily Waste (TPD) 34 34 34 34 34 34 34 34 

Annual Waste (TPY) 11,968 11,968 11,968 11,968 11,968 11,968 11,968 11,968 

Distance (mi) 12.9 5.0 6.2 6.3 16.2 14.0 22.6 30.5 

Ton-Miles/year 154,387 59,840 74,202 75,398 193,882 167,552 270,477 365,024 

Total Ton-miles/year 550,106 554,787 570,170 604,032 800,237 808,086 967,050 1,271,002 

Unit Cost ($/TON-mile) 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 

Total Hauling Cost Cost ($/yr) 385,074 388,351 399,119 422,822 560,166 565,660 676,935 889,701 

% Exceeding Minimum Site - 0.9% 3.6% 9.8% 45.5% 46.9% 75.8% 131.0% 
Note: Tons per year for each transfer station is the daily rate times 352 days/year. 
mi mile 
TPD ton per day 
TPY ton per year 
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8.0 OVERALL SITE COMPARISON AND RECOMMENDATION 

As suggested in the foregoing sections of this report, there are several bases upon which the County 
could rationally select a proposed site for the new landfill. The following sections highlight some of 
the most relevant features of the sites, and provide potential alternative bases upon which to select 
the proposed new landfill site.  

8.1 SITE SUMMARY 

Table 8-1 compares some of the major considerations for the eight sites. The order of the decision 
factors is not intended to imply any relative importance. Any site, if chosen, would require further 
analysis (likely including but not limited to land surveys, flora and fauna surveys, archaeological 
surveys, geotechnical analysis, wetlands delineation, traffic studies, EJ evaluation, engineering 
design and cost analysis, etc.) during the design and EIS phases of this project. By first identifying 
one proposed site, the County can limit these detailed studies to less than eight sites, thus saving 
the County significant time and expense.  

It should also be noted that any identified real or perceived deficiency in a particular site can 
potentially be mitigated, and the EIS process will investigate these possibilities. Also, as the existing 
Kekaha Phase II Landfill approaches capacity and closure, the No Action alternative (not siting a 
new landfill), while requiring consideration in the EIS process, is simply not a practicable option for 
the County of Kaua‘i.  

8.2 RECOMMENDATION 

All eight sites are technically and legally feasible sites for the County’s new landfill, although no site 
is perfect. If any given site were chosen, the EIS process to follow should identify any shortcomings 
for the site, which can then potentially be mitigated. 

The County could rationally decide which site to pursue based on several different criteria, or 
combinations of considerations. The recommendation which follows was arrived at by weighing the 
pros and cons of all the various rankings, important decision criteria, and other measures presented 
in this report.  

8.2.1 Ma‘alo 

The Ma‘alo site is the longest-term solution for the County’s waste disposal problem. The estimated 
site life of 264 years can potentially be extended even further with the operation of a RRP, making 
this a near-permanent potential solution to the County’s needs. As the last twelve years of trying to 
site a landfill show, the value of this near-permanent potential solution cannot be overstressed.  

The Ma‘alo site is also the only site identified that currently has a potentially willing landowner. As 
this factor has derailed previous efforts, it could reasonably be the overriding decision-making factor. 

Although it has a relatively high initial cost, the Ma‘alo site is the most economical site over the life of 
the landfill, due to factors including economy of scale and potential cost amortization over its long 
site life. The economic benefits of Ma‘alo discussed in this report are if anything understated, as they 
do not quantify the additional cycles of siting new future landfills that all the other sites would require. 
The overall site development costs and impacts need not be incurred at once, as the County can 
build successive cells as they become necessary. Similarly, displacement of current land users can 
be phased in over hundreds of years, lessening the impacts. On the other hand, initial development 
costs for Ma‘alo are relatively high. 

The Ma‘alo site ranks the highest in the CCE system, followed by Pu‘u O Papa‘i and Kekaha-Mauka, 
the other State-owned site. The difference between the three sites is only 42 points.  
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Other factors that argue for the Ma‘alo site include its central location (which will save costs and 
fuels, decrease waste-related traffic, and have positive sustainability effects); the relatively ease with 
which current land uses (grazing) can be displaced to nearby locations, over the projected 264-year 
life of the landfill; and the local topography that shields the site from creating adverse visual impacts.  

Standing water was observed in and around the Ma‘alo site, so a wetland survey and jurisdictional 
determination may be required if the site is to be considered further. Wetlands, if present, may 
require mitigation measures, the cost of which cannot currently be quantified. 

 



 

Table 8-1: Overall Comparison of Site Attributes and Rankings 

Site 
Willing  

Landowner? 
Estimated Site  

Life in Years (and Rank) 

2011 Community 
Criteria Evaluation 
Score (and Rank) 

Estimated Total Cost 
per Year of Site Life 

(and Rank) 
Estimated Initial 
Cost (and Rank) Agricultural Value 

Central Location / 
Sustainability Major Pros Major Cons 

KALEPA 

 

No 26 (8) 585 (8) $ 8.36 MM (8) $ 32.3 MM (7)   

• Near island’s waste centroid, providing cost savings and 
positive sustainability effects. 

• Unwilling private landowner. 
• Shortest site life of all sites under consideration. 
• Ranks last on the CCE. 
• Most expensive annual and initial costs. 
• Active agricultural land use.  

KEKAHA MAUKA 

 
No 60 (5) 835 (3) $ 7.59 MM (7) $ 26.5 MM (1)   

• Ranks third on the CCE. 
• Lowest initial cost 
• Located near existing Kekaha Landfill which has some in-

place infrastructure.  
• Relatively low nuisance factor due to distance from 

population. 
• Located below the UIC line. 
• Low rainfall. 
• Located near existing roadway. 

• Unwilling landowner (State of Hawaii).  
• County cannot condemn State-owned property; requires 

willing landowner. 
• Distant from island’s waste centroid.  
• Second most expensive annual cost. 
• Active agricultural land use.  
• Local community has already hosted the existing Kekaha 

Landfill. 

KIPU 

 

No 56 (6) 769 (5) $ 7.42 MM (5) $ 28.7 MM (3)   

• Near island’s waste centroid, providing cost savings and 
positive sustainability effects. 

• Located near existing roadway. 
• Low initial cost. 

• Unwilling private landowner. 
• Third shortest site life. 

KOLOA 

 

No 69 (4) 665 (7) $ 7.11 MM (4) $ 27.6 MM (2)   

• Located near existing roadway. 
• Low initial cost. 

• Unwilling private landowner. 
• Groundwater utility: the DOW has stated that groundwater 

supply wells in the area are productive, and that they may 
want to advance additional wells in the future. 

KUMUKUMU 

 

No 104 (2) 707 (6) $ 6.94 MM (2) $ 30.9 MM (6)   

• Second longest site life. 
• Second least annual cost. 
• Near island’s waste centroid, providing cost savings and 

positive sustainability effects. 
• Disruption of current site activities relatively minor 

compared to other sites. 
• Located near existing roadway. 

• Unwilling private landowner. 
• Possible wetlands features may require mitigation. 
• Ranked somewhat low on the CCE. 

MA‘ALO 

 
Yes 264 (1) 877 (1) $ 6.49 MM (1) $ 38.1 MM (8)   

• The only willing landowner. 
• Longest site life. 
• Overall least annual cost. 
• Ranks best on the CCE. 
• Near island’s waste centroid, providing cost savings and 

positive sustainability effects. 
• Landowner willing to site adjacent Resources Recovery 

Park. 
• Low nuisance factor due to local topography. 

• Highest initial cost  
• Possible wetlands features may require mitigation. 

 

PU‘U O PAPAI 

 

No 95 (3) 848 (2) $ 7.00 MM (3) $ 29.6 MM (4)   

• Ranks second on the CCE. 
• Third longest site life. 
• Third least annual cost. 
• Low rainfall. 

• Unwilling private landowner. 
• Active agricultural land use. 
• Distant from island’s waste centroid. 

UMI 

 

No 53 (7) 835 (4) $ 7.56 MM (6) $ 30.1 MM (5)   

• Located below the UIC line. 
• Low rainfall. 
• Located near existing roadway. 

• Unwilling private landowner. 
• Second shortest site life. 
• High annual and initial cost 
• Disruption of current agricultural uses relatively significant 

compared to other sites.  
• Designated as Important Agricultural Land 
• Distant from island’s waste centroid. 
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Photo 1. Kalepa. View of the eastern portion of the site, facing south, taken near the north 
edge of the site, with probable abandoned ditch. 

Photo 2. Kalepa. View of the southern section of the proposed landfill site, facing west, taken 
from the eastern border of the site. For reference, note the reservoir in the upper half of 
the image (outside the proposed site). 
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Photo 3. Kalepa. View of the southern section of the proposed landfill site, facing east, taken 
west of the southwest corner of the site. The offsite fields in the foreground are a buffer 
between the reservoir and the proposed landfill site (tilled soil). 

 

Photo 4. Kalepa. View of the of the proposed landfill site (tilled soil, upper half of photo), facing 
east, taken from west of the western border of the site. Included in the image 
foreground is a possible offsite wetland feature. 
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Photo 5. Kekaha Mauka. Taken from mauka corner, facing makai. Note active irrigation ditch 
on left, and stormwater drainage ditch on right. 

Photo 6. Kekaha Mauka. Taken from midway along eastern border, facing west. Note the 
change in the irrigation ditch flow direction. Existing Kekaha landfill site is left of center 
on the horizon,  
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Photo 7. Kekaha Mauka. Taken from southeast corner, facing west. Existing Kekaha landfill 
site is at top of photo on left on the other side of the highway.  

Photo 8. Kekaha Mauka. Taken from midway along southern border, facing mauka. Note the 
stormwater drainage bisecting the site. Active agricultural fields extend beyond the 
photo to the left. 
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Photo 9. Kipu. Typical view of most of the proposed Kipu site. 

Photo 10. Kipu. View of the eastern most border of the proposed landfill site. Note the valley 
on the upper right of the photo, which runs the length of the proposed project site to the 
south. 
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Photo 11. Kipu. View facing north of the western portion of the proposed landfill site. Note 
occasional patches of albezia trees. Areas in upper portion of image, beyond the cloud 
shadow, are in what is proposed for a resource recovery park. 

Photo 12. Kipu. View of typical patch of albezia trees and guinea grass surrounded by 
prepped agricultural fields. 
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Photo 13. Koloa. View of the lower portion of the proposed landfill site, from the eastern 
border, facing west. Note the old mill facility in upper left. A ditch forms the makai border 
(left in photo), where the grassy area transitions to short, dense trees. 

Photo 14. Koloa. View of the lower half of the proposed landfill site, from the southern border, 
facing northwest. Note the Waita reservoir beyond Kaluahonu Rd. and proposed 
resource recovery park site. 
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Photo 15. Koloa. View, from the midpoint of the proposed resource recovery park, facing 
makai. Straight line of trees in upper left indicates route of Kaluahonu Rd. 

Photo 16. Koloa. View, from the mauka end of the proposed landfill site, facing makai. 
Grassed areas with occasional albezia trees in foreground and right are in the proposed 
project area. Slopes and forested area on left are outside the proposed project area. 
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Photo 17. Kumukumu. View of the northern portion of the proposed landfill site taken from 
makai border (Kuhio Highway), facing mauka. The gulch on the left half of the photo 
forms the center of the site. 

Photo 18. Kumukumu. View of the northern portion of the proposed landfill site taken from 
midway along the southern border, facing mauka. The gulch crossing the photo from the 
right forms the center of the site. The path in foreground is the proposed boundary. 
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Photo 19. Kumukumu. View of the mauka extent of the proposed landfill site taken from the 
southwest corner of the site, facing north. Note the two fingers of vegetation extending 
from the gulch on the right. 

Photo 20. Kumukumu. View of the mauka extent of the southwestern finger of the gulch. Note 
the absence of surface flow into the gulch. 
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Photo 21. Kumukumu. View of the mauka extent of the northwestern finger of the gulch. 
Again, note the absence of surface flow into the gulch (cf. Figure 3-16). 

Photo 22. Kumukumu. View of the northern section of the proposed landfill site taken from 
near the northwest corner facing makai. 
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Photo 23. Kumukumu. View of a seep along the northern border of the proposed landfill site. 
The flow from this seep extends south into the site, fanning out. Effects of cattle are 
evident. 

Photo 24. Kumukumu. View from midway along the northern border of the proposed site 
facing south toward one of the gulch crossings. Road on left forms the site boundary. 
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Photo 25. Kumukumu. View from midway along the northern border of the northern portion of 
the proposed site facing makai. Road at lower left forms the site boundary. 

Photo 26. Kumukumu. View of the makai extent of the proposed site. Dirt road and the 
highway at the top of the photo form the site boundary. 
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Photo 27. Kumukumu. View of limited surface water in gulch (red arrow) observed here and at 
one other location (Photo 28). 

Photo 28. Kumukumu. View of limited surface water in gulch (red arrows) observed here and 
at one other location (Photo 27). 
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Photo 29. Ma‘alo. View facing southeast from west of the western border of the site. Note the 
standing water (red arrow) near the west proposed site border. Water is artificially fed to 
this area by irrigation piping which daylights west of the site (blue arrow).  

Photo 30. Ma‘alo. View of the northern extent of the proposed landfill site, facing east from the 
western border of the site. The ditch on the left forms the northwest border of the site.  
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Photo 31. Ma‘alo. View of the irrigation ditch that forms the northwest border of the proposed 
landfill site. 

Photo 32. Ma‘alo. View from the northern border of the proposed site, facing south. A section 
of the irrigation ditch that forms the northwest border of the proposed landfill site 
extends straight south a quarter of the way into the site. No surface flow is evident. 
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Photo 33. Ma‘alo. View from the northeastern corner of the site, facing south. The irrigation 
ditch extension into the site is evident on the right. Active grazing was observed. 

Photo 34. Ma‘alo. View of the central and northern sections of the site from the eastern border. 
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Photo 35. Ma‘alo. View of the eastern section of the site from midway along the eastern 
border. Note the seep (red arrow). 

Photo 36. Ma‘alo. View facing west from near the southeast corner of the proposed site. Note 
the suspected wetland feature at the top of the image. Area in foreground is the 
southernmost extension of the site. 
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Photo 37. Ma‘alo. View facing west from southwest corner (lower left of photo) of the area 
excluded from the proposed landfill site. Note the suspected wetland features mid-photo 
and at the top of the image. 

Photo 38. Ma‘alo. View facing northeast from the outside the southwest border (at top of 
photo) of the proposed landfill site. Note the suspected wetland feature at the right, mid-
photo. The site slopes to the right. No evidence of surface flow into this feature was 
observed. 
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Photo 39. Ma‘alo. View facing east from midway along the western border of the proposed 
landfill site. Note cattle in foreground. 

Photo 40. Ma‘alo. Wide view of the irrigation ditch that forms the northwest border of the 
proposed landfill site. 
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Photo 41. Ma‘alo. View of the northern border of the site. The primary flow of the irrigation 
ditch entering from the left of the image turns right at the junction. No water movement 
was observed in the extension that continues straight into the site. 

Photo 42. Ma‘alo. View facing west of the potential resource recovery park location, taken 
from the eastern border of the site. 
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Photo 43. Ma‘alo. View facing north of the proposed resource recovery park location, taken 
from the southern border of the site. 

Photo 44. Ma‘alo. View facing southeast of the proposed resource recovery park location, 
taken from the northwest corner of the site. 



   Attachment A: Photo Log  
July 2012 New Kaua‘i Landfill Siting Study Report (from December 9, 2011) 

A-23 

Photo 45. Pu‘u O Papai. Taken from makai border facing mauka. Note irrigation reservoir in 
the upper right, which is upslope of the site. The mixed scrub vegetation on the right are 
on the grounds of a large plantation home. 

Photo 46. Pu‘u O Papai. Taken from makai border facing mauka. The site extends mauka, 
beyond the active fields. The site generally slopes to the left. 
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Photo 47. Pu‘u O Papai. Taken from makai border facing mauka. The dirt road roughly divides 
the makai section of the site. The site generally slopes toward the gulch to the upper 
left. 

 

Photo 48. Pu‘u O Papai. Taken from the middle of the site facing the irrigation reservoir. Makai 
is to the right, mauka to the left. Some fields in active corn production. The mixed shrub 
vegetation on upper right is on the grounds of a plantation home. 
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Photo 49. Umi. Taken from mauka border facing makai. Note active coffee production. Circular 
patches are boulder piles, presumably from field preparation. Ditch passing across 
photo from left to right, at the upper part of the photo forms the makai border of the 
proposed landfill site. 

Photo 50. Umi. Taken from eastern border facing makai. Ditch passing across from lower left 
is the makai border of the proposed landfill site. Area beyond ditch maybe used for a 
resource recovery park. Note the Kaua'i Coffee facility left of center in distance. 
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Photo 51. Umi. Taken from southeast corner facing mauka. Note active coffee production. 
Circular patches are boulder piles, presumably from field preparation. Ditch passing 
across photo on left forms the makai border of the proposed landfill site. 

Photo 52. Umi. Taken from western border corner facing east. Note fringe of trees that trace a 
gully outside of the proposed landfill site. 
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1.0 POPULATION NEAR THE SITE 

This criterion measures the number of people living near the site. A site with fewer people living 
nearby is preferable. 

How the raw score of the criterion was determined: 

Data Source: 

The State GIS system is the main source of data for evaluating this criterion.  

• Parcel/Tax Map Key (TMK) maps, source: County of Kaua‘i 

 Population and census tract description: 2010 Census Blocks, source: United States (U.S.) 
Census Bureau (February 2011) 

Data Acquisition: 

• Uploaded the Kauai Parcel/TMK Maps into Arc Geographic Information System (GIS) 
Explorer and queried the site TMK. 

• Uploaded the 2010 Census Blocks from the State GIS System and queried the Population 
blocks with a population of one or greater. 

• Measured and identified the distance that is within 0.5 miles of the proposed landfill site 
boundary. 

 Identified the Census Block GEOID and determined the population count for the Census 
Blocks that were within the 0.5 miles of the proposed landfill. 

The total population shown (i.e., the raw data) is the number of people listed in the 2010 census as 
living in U.S. Census Blocks located within 0.5 miles of the site border. 

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 10-point scale where 1 is the highest population, 10 is the 
lowest population, and intermediate values were scaled proportionately. 

Raw Score 

(population) Scaled Score Measure 

669 – 707 1 Landfill site(s) with the highest population among prospective sites. 

590 – 668 2 Intermediate values scaled proportionally. 

512 – 589 3 

433 – 511 4 

355 – 432 5 

276 – 354 6 

198 – 276 7 

119 – 197 8 

41 – 119 9 

1 – 40 10 Landfill site(s) with the lowest population among prospective sites. 
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Data Evaluation and Site Scores: 

1.1 KĀLEPA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

No. Site Census Block Geo ID Population  Total Population Within ½ mile of the Site Border  

1 Kālepa 150070404005005 649 707 

  150070404001148 53  

  150070404003006 5  

 

• Raw Score: 707 people 

 Scaled Score: 1 

1.2 KEKAHA MAUKA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: One census block, 150070409006002 had a 
population of 285 persons and was located 0.579 miles from the landfill boundary. It was not 
included in the total count of population within 0.5 miles of the site. 

 

• Raw Score: 1 person 

 Scaled Score: 10 

1.3 KĪPŪ 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

 

• Raw Score: 38 people 

 Scaled Score: 10 

1.4 KOLOA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

 

No. Site Census Block Geo ID Population  Total Population Within ½ mile of the Site Border  

2 Kekaha Mauka 150070409001218 1 1 

No. Site Census Block Geo ID Population  Total Population Within ½ mile of the Site Border  

3 Kipu 

150070404001268 5 

38 
150070404001250 1 

150070404001214 2 

150070404001241 30 
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• Raw Score: 279 people 

 Scaled Score: 6 

1.5 KUMUKUMU 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

 

• Raw Score: 154 people 

 Scaled Score: 8 

1.6 MAALO 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

 

• Raw Score: 17 people 

• Scaled Score: 10 

1.7 PUU O PAPAI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: One census block, 150070408001089 has a 
population of 22 persons and is located 0.555 miles from the landfill boundary. It was not 
included in the total count of population within 0.5 miles of the site. 

 

• Raw Score: 20 people 

• Scaled Score: 10 

No. Site Census Block Geo ID Population  Total Population Within ½ mile of the Site Border  

4 Koloa 150070406033019 279 279 

No. Site Census Block Geo ID Population  Total Population Within ½ mile of the Site Border  

5 Kumukumu 

150079400001193 3 

154 

150079400001185 2 

150079400001219 44 

150079400001216 59 

150079400001005 6 

150079400001003 40 

No. Site Census Block Geo ID Population  Total Population Within ½ mile of the Site Border  

6 Maalo 150070404001026 17 17 

No. Site Census Block Geo ID Population  Total Population Within ½ mile of the Site Border  

7 Pu'u O Papal 
150070408001092 2 

20 
150070408001141 18 
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1.8 UMI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: One census block, 150070407006035 has a 
population of 9 persons and is located 0.516 miles from the landfill boundary. Another 
census block, 150070407001002 has a population of 173 persons and is located 0.527 miles 
from the landfill boundary. These two blocks were not included in the total count of 
population within 0.5 miles of the site. 

 

• Raw Score: 360 people 

• Scaled Score: 5 

 

No. Site Census Block Geo ID Population  Total Population Within ½ mile of the Site Border  

8 Umi 

150070407006026 35 

360 
150070407006019 116 

150070407006067 1 

150070407003023 208 
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2.0 NUMBER OF RESIDENCES, SCHOOLS, HOSPITALS OR BUSINESSES ALONG 
THE ACCESS ROADWAY  

This criterion measures the number of residences, schools, hospitals or non-compatible businesses 
along the site access roadway. Sites with fewer residences, schools, hospitals, and non-compatible 
businesses along the roadway leading to the landfill are preferable. Agricultural land and agriculture 
associated mills were not counted. The “access road” is the roadway between the landfill site and the 
nearest highway that is expected to receive landfill traffic. The “access road” could be any county or 
state street or road as long as it has no county, state, or federal numerical designation. Sites with 
fewer residences, schools, hospitals, or businesses along the access roads are preferred. 

How the raw score of the criterion was determined: 

Data Source: Residences, schools, hospitals, and businesses were identified using TerraMetrics 
satellite maps and TMK maps. The number of entities along the access road was calculated using 
County of Kaua‘i and State of Hawai‘i Office of Planning GIS maps. 

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 10-point scale where 1 is the greatest number of residences, 
schools, hospitals or non-compatible businesses along the site access roadway, 10 is the least 
number, and intermediate values were scaled proportionately. 

Raw Score 

(# of entities 
along 

roadway) 
Scaled 
Score Measure 

21 – 22 1 Landfill site(s) with the most residences, schools, hospitals, and non-compatible businesses 
along the access roadway. 

18 – 21 2 Intermediate values scaled proportionally. 

16 – 18 3 

13 – 16 4 

11 – 13 5 

9 – 11 6 

6 – 9 7 

4 – 6 8 

1 – 4 9 

0 – 1 10 Landfill site(s) with the fewest residences, schools, hospitals, and non-compatible businesses 
along the access roadway. 

 

Data Evaluation and Site Scores: 

2.1 KĀLEPA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: Zero entities along the roadway 

• Scaled Score: 10 

2.2 KEKAHA MAUKA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 
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• Raw Score: Zero entities along roadway 

 Scaled Score: 10 

2.3 KĪPŪ 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: Zero entities along roadway 

 Scaled Score: 10 

2.4 KOLOA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: Zero entities along roadway 

 Scaled Score: 10 

2.5 KUMUKUMU 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: 22 entities along roadway 

 Scaled Score: 10 

2.6 MAALO 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: Zero entities along roadway 

 Scaled Score: 10 

2.7 PUU O PAPAI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: Zero entities along roadway 

 Scaled Score: 10 

2.8 UMI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: Zero entities along roadway 

 Scaled Score: 10 
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3.0 DISPLACEMENT OF RESIDENCES AND/OR BUSINESSES INCLUDING 
AGRICULTURAL BUSINESSES 

This criterion measures the displacement of residences and/or business at the site. Use of vacant 
land is preferred.  

How the raw score of the criterion was determined: 

Residences, schools, hospitals, and businesses were identified using TerraMetrics satellite maps 
and TMK maps. Parcel and lease information was collected, including and evidence such as the 
presence of dwellings, structures, or other indications of active use (e.g., crops). Site specific outside 
knowledge, as well as information from site reconnaissance conducted December 9, 2011 was 
added, where appropriate. 

How the scaled score of the criterion was determined: 

The scaled score for this criterion is a binary measure, either a 1 or 10, as shown in the following 
table.  

Raw Score 
Scaled 
Score Measure 

Yes 1 A residence and/or business would be displaced. 

No 10 No displacement of residences and/or businesses. 

 

Data Evaluation and Site Scores: 

3.1 KĀLEPA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Active agricultural crops were observed onsite. 

• Number of residences displaced: 0 

• Number of businesses displaced: At least 1. Active agriculture use was observed during site 
reconnaissance. 

 Raw Score: 1 site 

 Scaled Score: 1 

3.2 KEKAHA MAUKA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Number of residences displaced: 0 

• Number of businesses displaced: 1. Active agricultural use was observed onsite during site 

reconnaissance. 

• Raw Score: 1 site 

• Scaled Score: 1 

3.3 KĪPŪ 

• Complications obtaining the data: None 
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• Complications calculating the scaled score: None 

• Number of residences displaced: 0 

• Number of businesses displaced: 1. Active agricultural use was observed onsite during site 
reconnaissance. 

• Raw Score: 1 site 

 Scaled Score: 1 

3.4 KOLOA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Number of residences displaced: 0 

• Number of businesses displaced: 1. The Old Koloa Sugar Mill is within the potential site 
boundary. Although there is an active business located nearby it may not be displaced. 
Grazing use was observed onsite during site reconnaissance. 

• Raw Score: 1 site 

 Scaled Score: 1 

3.5 KUMUKUMU 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Entire parcel of land is 2,181 acres. It is unclear 
how many (if any) and which agricultural businesses might be displaced. 

• Number of residences displaced: 0 

• Number of businesses displaced: At least 1. The reference databases did not indicate the 
current uses of the land, but use of the land for active livestock grazing was noted during site 
reconnaissance.  

• Raw Score: 1 site 

 Scaled Score: 1 

3.6 MAALO 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Entire parcel of land is 2,181 acres. It is unclear 
how many (if any) and which agricultural businesses might be displaced. 

• Number of residences displaced: 0 

• Number of businesses displaced: 6 (potentially). Parcel (TMK 3-9-002:020) is owned by the 
State of Hawai‘i and has six agricultural lessees: 

– Bunao, Aurora: 247 acres 

– Butler, Lara: 156 acres 

– Kapaa Banana Company: 2 acres 

– Gooding, Kelly: 19 acres 

– Sanchez, Alison and William: 769 acres 

– Calipjo, Elesther: 432 acres 
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 Raw Score: 6 sites (potentially) 

 Scaled Score: 1 

3.7 PUU O PAPAI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Number of residences displaced: 0 

• Number of businesses displaced: 1. Active agricultural use was observed onsite during site 
reconnaissance. 

• Raw Score: 1 site 

 Scaled Score: 1 

3.8 UMI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Number of residences displaced: 0 

• Number of businesses displaced: 1. Active agricultural use was observed onsite during site 
reconnaissance. 

• Raw Score: 1 site 

 Scaled Score: 1 
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4.0 PROXIMITY TO SITES OF ARCHAEOLOGICAL AND/OR HISTORICAL 
SIGNIFICANCE 

This criterion measures the distance between the site and the nearest archaeological/historical area. 
Sites that have archeological and/or historical significance, or are near areas of significance may be 
more costly to develop. 

How the raw score of the criterion was determined: 

Data Source:  

 Archeological and historical significance is determined by the listing of the site by the State 
Historic Preservation Division, Department of Land and Natural Resources (DLNR). 

 See Hammatt and Shideler 2011: Section 8. 

Distances were measured from nearest point on the boundary of the subject archeological/historical 
area to the nearest edge of the proposed landfill site. 

How the scaled score of the criterion was determined: 

The range in distances between each landfill site and the closest area of known archeological and/or 
historical significance was transformed to a 3-value point scale where 1 is the shortest distance, 5 is 
an intermediate distance, and 10 is the greatest distance, as shown in the following table. 

Scaled 
Score Measure 

1 Score for site with a known area of significant archeological or historical importance located less than 0.25 miles 
from a site boundary. 

5 Score for site with a known area of significant archeological or historical importance located between 0.25 and 
0.50 miles from a site boundary. 

10 Score for site with a known area of significant archeological or historical importance located more than 0.5 miles 
from a site boundary. 

 

Data Evaluation and Site Scores: 

4.1 KĀLEPA 

• Complications obtaining the data: The Kālepa, Hanamā‘ulu Ahupua‘a project area has not 
been reviewed in a prior archaeological inventory survey. Nevertheless a thorough 
background study has concluded “there is very low probability of their being historic 
properties other than post-1878 plantation infrastructure” (Hammatt and Shideler 2011) 

• Complications calculating the scaled score: No portion of the Kālepa, Hanamā‘ulu Ahupua‘a 
project area has been previously studied (prior to the Hammatt and Shideler 2011 study). It 
is noted that neighboring sites are located in a different environmental zone (on top of the 
Kālepa ridge) than the project area, and their presence does not necessarily increase the 
likelihood of archaeological sites being found within the Kālepa project area. 

• Areas of known archeological and/or historical significance have been listed as being located 
on the site property?: No 

• Areas of known archeological and/or historical significance have been listed as being located 
on property within a quarter mile of the site?: Yes 

• Closest areas of archeological and/or historical significance to site boundary: Approximately 
0.2 miles. No known sites are within the project area.  
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• Raw Score: Less than 0.25 miles 

• Scaled Score: 1* 

 Notes: *As noted, neighboring sites are located in a different environmental zone (on top of 
the Kālepa ridge) than the project area, and their presence does not necessarily increase the 
likelihood of archaeological sites being found within the flats of the Kālepa project area. 

4.2 KEKAHA MAUKA 

• Complications obtaining the data:  

– This assessment is complicated by the fact that the only prior archaeological study at the 
site (Coward and Hammatt 2011) only addressed a 10-acre southern portion of the 
proposed landfill area and did not involve any subsurface testing. 

– A thorough background study (Hammatt and Shideler 2011: Section 3.4.3) has 
concluded the following: There are also several known burials and some cultural 
deposits within approximately 0.9 miles of the project area, and the parcel contains 
some areas of Jaucas Sand, both of which increase the possibility of finding sub-surface 
cultural remains. Overall, however, there is low site density in the surrounding area and 
the parcel has been heavily modified by historic and modern agriculture. Archaeological 
concerns are focused on the possibility of human burials. Given the distance and/or 
location of the known sites within the vicinity, our assessment does not indicate that any 
known historic properties would be impacted by development of the parcel, and 
therefore no mitigation measures for known historic properties are currently deemed 
necessary. Although the probability of surface archaeological finds within the project 
area is regarded as rather low, we do not have data regarding the prospect of 
subsurface finds given the lack of any prior testing in the project area and the general 
lack of subsurface testing in the vicinity. The possibility of sub-surface finds is higher in 
the areas with Jaucas Sand soils in the northwestern and seaward portions of the 
Kekaha-Mauka project area, and archaeological monitoring of the Jaucus sand areas is 
a recommended mitigation measure even should an archaeological inventory survey find 
no significant subsurface sites or human skeletal remains. 

• Complications calculating the scaled score: None. Straight-forward with the caveat that only 
a 10-acre southern portion of the proposed landfill site location has been addressed in a 
prior archaeological study (Coward and Hammatt 2011) and that study involved no 
subsurface testing. 

• Areas of known archeological and/or historical significance have been listed as being located 
on the site property?: No 

• Areas of known archeological and/or historical significance have been listed as being located 
on property within a quarter mile of the site?: No 

• Closest areas of archeological and/or historical significance to site boundary: Approximately 
0.46 miles. No known sites are within the project area.  

• Raw Score: Between 0.25 and 0.5 miles 

• Scaled Score: 5 

4.3 KĪPŪ 

Site-3010, a habitation complex, lies within 0.25 miles of the proposed landfill. 

• Complications obtaining the data: Only a small western portion of the Kīpū, Ha‘ikū Ahupua‘a 
project area has been reviewed in an archaeological study prior to the present evaluation. 
Nevertheless a thorough background study has concluded, “there is a fairly low probability of 
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there being historic properties in the area due to agricultural disturbance.” (Hammatt and 
Shideler 2011) 

• Complications calculating the scaled score: Only a small portion of the Kīpū, Ha‘ikū 
Ahupua‘a project area has been previously studied (prior to the Hammatt and Shideler 2011 
study). Neighboring sites are generally located in a different environmental zone (along the 
river) than the project area, and their presence does not necessarily increase the likelihood 
of archaeological sites being found within the Kīpū project area. The complication is that 
sites have been reported and more may be expected along the Hulē‘ia River which lies 
within a quarter mile of the Kīpū project area. These sites would be expected to be 
somewhat landform specific (close to the banks of the stream) and would not be expected at 
the distance back from the stream of the Kīpū project area. Hence the scaled score 
evaluation of “1” suggests greater concern for historic resources than may be appropriate. 

• Areas of known archeological and/or historical significance have been listed as being located 
on the site property: No 

• Areas of known archeological and/or historical significance have been listed as being located 
on property within a quarter mile of the site: Yes 

• Closest areas of archeological and/or historical significance to site boundary: Approximately 
0.14 miles. No known sites are within the project area. 

• Raw Score: Less than 0.25 miles 

• Scaled Score: 1* 

• Notes: *As noted above the proximity to a stream (and stream-specific historic resources) 
may yield a scaled score evaluation suggesting greater concern for historic resources than 
may be appropriate. 

4.4 KOLOA 

No known sites are within the proposed landfill area but one designated site (Bennett’s Site 85) lies 
between 0.25 and 0.5 mile away yielding an assigned scaled score of 5. 

• Complications obtaining the data: The Kōloa, Pā‘ā Ahupua‘a project area has not been 
reviewed in a prior archaeological inventory survey. Nevertheless, a thorough background 
study has concluded, “there is low probability of finding sites within the project area.” 
(Hammatt and Shideler 2011) 

• Complications calculating the scaled score: None. Straight-forward with the caveat that no 
portion of the Kōloa, Pā‘ā Ahupua‘a project area has been previously studied (prior to the 
Hammatt and Shideler 2011 study). 

• Areas of known archeological and/or historical significance have been listed as being located 
on the site property?: No 

• Areas of known archeological and/or historical significance have been listed as being located 
on property within a quarter mile of the site?: No 

• Closest areas of archeological and/or historical significance to site boundary: Approximately 
0.37 miles. No known sites are within the project area. 

• Raw Score: Between 0.25 and 0.5 miles 

• Scaled Score: 5 

4.5 KUMUKUMU 

Although seven sites are known within the proposed landfill area from a recent archaeological 
inventory survey (SCS 2007), there is no preservation concern and no further work is indicated. A 
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historic petroglyph is recommended for preservation and is located very near to the border of the 
project area. 

• Complications obtaining the data: The entire Kumukumu, Keālia Ahupua‘a project area has 
been reviewed in a prior archaeological inventory survey (SCS 2007).  

 Complications calculating the scaled score: While there are seven historic properties within 
the project area, these are recommended for no further work 

• Areas of known archeological and/or historical significance have been listed as being located 
on the site property?: No (the seven identified sites within the project area merit no further 
work or direct concern) 

• Areas of known archeological and/or historical significance have been listed as being located 
on property within a quarter mile of the site?: Yes 

• Closest areas of archeological and/or historical significance to site boundary: Less than 0.1 
miles. No sites are known within the project area. 

• Raw Score: Less than 0.25 miles 

• Scaled Score: 1* 

 Notes: *The Kumukumu project area has undergone a recent archaeological inventory. The 
seven historic properties that are located within the project area have been sufficiently 
addressed through the archaeological inventory survey performed by SCS, and no further 
work is required to mitigate impacts for these sites. A historic petroglyph located very near to 
the project area border is recommended for preservation and thereby constitutes a site of 
historical significance within 0.25 miles of the Kukumukumu site boundary. 

4.6 MAALO 

No known sites are within the proposed landfill area or within 0.25 mile. Sites are present between 
0.25 and 0.5 mile. 

 Complications obtaining the data: The Ma‘alo, Wailua Ahupua‘a project area has not been 
reviewed in a prior archaeological inventory survey. Nevertheless a thorough background 
study has concluded, “there is low probability of there being historic properties in the area.” 
(Hammatt and Shideler 2011) 

• Complications calculating the scaled score: No portion of the Ma‘alo, Wailua Ahupua‘a 
project area has been previously studied (prior to the Hammatt and Shideler 2011 study). 
While there are several historic properties within one mile of the project area, these are 
located in a different environmental zone – along the south fork of the Wailua River, rather 
than the flat agricultural land that comprises the Ma‘alo project area. Thus the proximity of 
these sites does not necessarily increase the likelihood of archaeological sites being found 
within the Ma‘alo project area and may give an impression of greater historic preservation 
concern than is actually warranted. 

• Areas of known archeological and/or historical significance have been listed as being located 
on the site property?: No 

• Areas of known archeological and/or historical significance have been listed as being located 
on property within a quarter mile of the site?: No 

• Closest areas of archeological and/or historical significance to site boundary: Approximately 
0.48 miles. No sites are known within the project area. 

• Raw Score: 0.25 – 0.5 miles 

• Scaled Score: 5* 
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 Notes: * While there are several historic properties within one mile of the project area, these 
are located in a different environmental zone – along the south fork of the Wailua River, 
rather than the flat agricultural land that comprises the Ma‘alo project area. Thus the 
proximity of these sites does not necessarily increase the likelihood of archaeological sites 
being found within the Ma‘alo project area and may give an impression of greater historic 
preservation concern than is actually warranted. 

4.7 PUU O PAPAI 

No known sites are within the proposed landfill area or within 0.5 mile. Sites are present just beyond 
one mile. 

 Complications obtaining the data: The Pu‘u o Pāpa‘i, Makaweli Ahupua‘a project area has 
not been reviewed in a prior archaeological inventory survey. Nevertheless a thorough 
background study has concluded, “there is a low probability of finding highly significant 
sites.” (Hammatt and Shideler 2011) 

 Complications calculating the scaled score: Straight-forward with the caveat that no portion 
of the Pu‘u o Pāpa‘i, Makaweli Ahupua‘a project area has been previously studied (prior to 
the Hammatt and Shideler 2011 study). 

• Areas of known archeological and/or historical significance have been listed as being located 
on the site property?: No 

• Areas of known archeological and/or historical significance have been listed as being located 
on property within a quarter mile of the site?: No 

• Closest areas of archeological and/or historical significance to site boundary: Approximately 
1.1 miles. No known sites are within the project area. 

• Raw Score: Greater than 0.5 miles 

• Scaled Score: 10 

4.8 UMI 

No known sites are within the proposed landfill area or within 0.25 miles. Two sites (site 62, Waiopili 
Heiau, which was reported as destroyed by the time of Bennett’s 1929 survey, and site 3043, 
petroglyphs) are shown approximately 0.5 miles from the potential landfill site. Several sites are 
present beyond 0.5 miles from the Umi site boundary. 

 Complications obtaining the data: The Umi, Wahiawa Ahupua‘a project area has not been 
reviewed in a prior archaeological inventory survey. Nevertheless a thorough background 
study has concluded, “there is a low probability of finding highly significant sites.” (Hammatt 
and Shideler 2011: Section 5.4.3) 

 Complications calculating the scaled score: The two previously identified sites (site 62 - 
Waiopili Heiau which was reported as destroyed by the time of Bennett’s 1929 survey and 
site 3043 petroglyphs) are approximately 0.5 miles from the potential landfill site. Hence the 
locations of these two sites (one reported destroyed) straddle a point evaluation of “2” and 
“3”. There is the caveat that no portion of the Umi, Wahiawa Ahupua‘a project area has been 
previously studied (prior to the Hammatt and Shideler 2011 study). 

• Areas of known archeological and/or historical significance have been listed as being located 
on the site property?: No 

• Areas of known archeological and/or historical significance have been listed as being located 
on property within a quarter mile of the site?: No 
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• Closest areas of archeological and/or historical significance to site boundary: Approximately 
0.47 miles. No known sites are within the project area. 

• Raw Score: Between 0.25 and 0.5 miles 

• Scaled Score: 5 
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5.0 COST OF SITE ACQUISITION 

This criterion measures the cost of acquiring the ownership of the site, amortized over the life of the 
landfill (criterion 26). Sites with lower costs are preferred.  

How the raw score of the criterion was determined: 

Data Source: TMK records; Assessed values. The 2008 assessed value of the land and buildings 
was tabulated and divided by the number of acres within each parcel to calculate the cost per acre. 
The acreage of the landfill site within each parcel was multiplied by the cost per acre to estimate the 
site value. It is assumed that government-owned land need not be purchased (i.e., the raw score for 
government-owned lands was set to zero dollars).  

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 10-point scale where 1 is the highest cost, 10 is the lowest 
cost, and intermediate values were scaled proportionately. 

Raw Score 

($ / year) 
Scaled 
Score Measure 

12,825 – 13,579 1 The score for the site with the highest acquisition cost. 

11,316 – 12,825 2 Intermediate values scaled proportionally. 

9,807 – 11,316 3 

8,298 – 9,807 4 

6,790 – 8,298 5 

5,281 – 6,790 6 

3,772 – 5,281 7 

2,263 – 3,772 8 

755 – 2,263 9 

0 – 754 10 The score for the site with the lowest acquisition cost. 

 

Data Evaluation and Site Scores: 

5.1 KĀLEPA 

• Complications obtaining the data: The use of TMK records is intended to provide a relative 
ranking between the sites and should not be construed to represent the anticipated actual 
cost of site acquisition.  

• Complications calculating the scaled score: None. However, the owner may not be willing to 
sell the property, or may not be willing to sell at the assessed value. 

• Cost of Site Acquisition: 

– Owner of property: Grove Farm Company, Inc. 

– Privately owned: Yes 

– Site valuation: $157,754 

• Life of Landfill: 26 years 

• Raw Score: 6,067 $/yr 

• Scaled Score: 6 
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5.2 KEKAHA MAUKA 

• Complications obtaining the data: The use of TMK records is intended to provide a relative 
ranking between the sites and should not be construed to represent the anticipated actual 
cost of site acquisition.  

• Complications calculating the scaled score: None. However, the owner may not be willing to 
sell the property, or may not be willing to sell at the assessed value. 

• Cost of Site Acquisition: 

– Owner of property: State of Hawai'i 

– Privately owned: No 

– Site valuation: $5,805 

• Life of Landfill: 60 years 

• Raw Score: 0 $/yr (It is assumed that government-owned land need not be purchased.) 

• Scaled Score: 10 

5.3 KĪPŪ 

• Complications obtaining the data: The use of TMK records is intended to provide a relative 

ranking between the sites and should not be construed to represent the anticipated actual 

cost of site acquisition. 

• Complications calculating the scaled score: None. However, the owner may not be willing to 

• sell the property, or may not be willing to sell at the assessed value. 

• Cost of Site Acquisition: 

Owner of property: Grove Farm Company, Inc. 

Privately owned: Yes 

Site valuation: $ 144,460 

• Life of Landfill: 56 years 

• Raw Score: 2,580 $/yr 

• Scaled Score: 8 

5.4 KOLOA 

• Complications obtaining the data: The use of TMK records is intended to provide a relative 
ranking between the sites and should not be construed to represent the anticipated actual 
cost of site acquisition.  

• Complications calculating the scaled score: None. However, the owner may not be willing to 
sell the property, or may not be willing to sell at the assessed value. 

• Cost of Site Acquisition: 

– Owner of property: Grove Farm Company, Inc. 

– Privately owned: Yes 

– Site valuation: $ 108,865 

• Life of Landfill: 69 years 

• Raw Score: 1,578 $/yr 
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• Scaled Score: 9 

5.5 KUMUKUMU 

• Complications obtaining the data: The use of TMK records is intended to provide a relative 
ranking between the sites and should not be construed to represent the anticipated actual 
cost of site acquisition.  

• Complications calculating the scaled score: None. However, the owner may not be willing to 
sell the property, or may not be willing to sell at the assessed value. 

• Cost of Site Acquisition: 

– Owner of property: Plantation Partners Kauai LLC 

– Privately owned: Yes 

– Site valuation: $1,412,263 

• Life of Landfill: 104 years 

• Raw Score: 13,579 $/yr 

• Scaled Score: 1 

5.6 MAALO 

• Complications obtaining the data: The use of TMK records is intended to provide a relative 
ranking between the sites and should not be construed to represent the anticipated actual 
cost of site acquisition.  

• Complications calculating the scaled score: None. However, the owner may not be willing to 
sell the property, or may not be willing to sell at the assessed value. 

• Cost of Site Acquisition: 

– Owner of property: State of Hawai'i 

– Privately owned: No 

– Site valuation: $ 881,894 

• Life of Landfill: 264 years 

• Raw Score: 0 $/yr (It is assumed that government-owned land need not be purchased.) 

• Scaled Score: 10 

5.7 PUU O PAPAI 

• Complications obtaining the data: The use of TMK records is intended to provide a relative 
ranking between the sites and should not be construed to represent the anticipated actual 
cost of site acquisition.  

• Complications calculating the scaled score: None. However, the owner may not be willing to 
sell the property, or may not be willing to sell at the assessed value. 

• Cost of Site Acquisition: 

– Owner of property: Robinson Family 

– Privately owned: Yes 

– Site valuation: $135,705 

• Life of Landfill: 95 years 
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• Raw Score: 1,428 $/yr 

• Scaled Score: 9 

5.8 UMI 

• Complications obtaining the data: The use of TMK records is intended to provide a relative 
ranking between the sites and should not be construed to represent the anticipated actual 
cost of site acquisition.  

• Complications calculating the scaled score: None. However, the owner may not be willing to 
sell the property, or may not be willing to sell at the assessed value. 

• Cost of Site Acquisition: 

– Owner of property: Alexander and Baldwin 

– Privately owned: Yes 

– Site valuation: $486,215 

• Life of Landfill: 53 years 

• Raw Score: 9,174 $/yr 

• Scaled Score: 4 
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6.0 CEDED OR HAWAIIAN HOMESTEAD LAND 

This criterion determines the ceded or Hawaiian homestead status of the site. Land that is ceded or 
homestead land is less desirable.  

How the raw score of the criterion was determined: 

The sites were evaluated to determine the initial ceded or homestead status of the site as provided in 
the TMK records of the State of Hawai‘i and via input from the Office of Hawaiian Affairs (OHA). Data 
Sources were TMK records and an interview with D. Bucasas at OHA on November 20, 2008. 

How the scaled score of the criterion was determined: 

The scaled score for this criterion is a binary measure, either a 1 or 10.  

Scaled Score Measure 

1 The score for the site if ceded, considered ceded, or homestead land. 

10 The score of the site if it is not ceded, considered ceded, or homestead land. 

 

 

 

 

Data Evaluation and Site Scores: 

6.1 KĀLEPA 

• Complications obtaining the data: TMK records are initially used to determine the status of 
the land. Further investigation with OHA was made to properly assess the status of the 
property to determine if it is ceded or homestead land.  

• Complications calculating the scaled score: Further assessment of the site is required to 
determine the ownership and title history of the property. This assessment is outside of the 
scope of this present investigation. 

• Raw Score: Not ceded, considered ceded, or homestead land 

• Scaled Score: 10 

6.2 KEKAHA MAUKA 

• Complications obtaining the data: TMK records are initially used to determine the status of 
the land. Further investigation with OHA was made to properly assess the status of the 
property to determine if it is ceded or homestead land.  

• Complications calculating the scaled score: Further assessment of the site is required to 
determine the ownership and title history of the property. This assessment is outside of the 
scope of this present investigation. 

• Raw Score: Not ceded, considered ceded, or homestead land 

• Scaled Score: 10 



   
July 2012 New Kaua‘i Landfill Siting Study Report Attachment B 
 

B-21 

6.3 KĪPŪ 

• Complications obtaining the data: TMK records are initially used to determine the status of 
the land. Further investigation with OHA was made to properly assess the status of the 
property to determine if it is ceded or homestead land.  

• Complications calculating the scaled score: Further assessment of the site is required to 
determine the ownership and title history of the property. This assessment is outside of the 
scope of this present investigation. 

• Raw Score: Not ceded, considered ceded, or homestead land 

• Scaled Score: 10 

6.4 KOLOA 

• Complications obtaining the data: TMK records are initially used to determine the status of 
the land. Further investigation with OHA was made to properly assess the status of the 
property to determine if it is ceded or homestead land.  

• Complications calculating the scaled score: Further assessment of the site is required to 
determine the ownership and title history of the property. This assessment is outside of the 
scope of this present investigation. 

• Raw Score: Not ceded, considered ceded, or homestead land 

• Scaled Score: 10 

6.5 KUMUKUMU 

• Complications obtaining the data: TMK records are initially used to determine the status of 
the land. Further investigation with OHA was made to properly assess the status of the 
property to determine if it is ceded or homestead land.  

• Complications calculating the scaled score: Further assessment of the site is required to 
determine the ownership and title history of the property. This assessment is outside of the 
scope of this present investigation. 

• Raw Score: Not ceded, considered ceded, or homestead land 

• Scaled Score: 10 

6.6 MAALO 

• Complications obtaining the data: TMK records are initially used to determine the status of 
the land. Further investigation with OHA was made to properly assess the status of the 
property to determine if it is ceded or homestead land.  

• Complications calculating the scaled score: Further assessment of the site is required to 
determine the ownership and title history of the property. This assessment is outside of the 
scope of this present investigation. 

• Raw Score: Not ceded, considered ceded, or homestead land 

• Scaled Score: 10 

6.7 PUU O PAPAI 

• Complications obtaining the data: TMK records are initially used to determine the status of 
the land. Further investigation with OHA was made to properly assess the status of the 
property to determine if it is ceded or homestead land.  
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• Complications calculating the scaled score: Further assessment of the site is required to 
determine the ownership and title history of the property. This assessment is outside of the 
scope of this present investigation. 

• Raw Score: Not ceded, considered ceded, or homestead land 

• Scaled Score: 10 

6.8 UMI 

• Complications obtaining the data: TMK records are initially used to determine the status of 
the land. Further investigation with OHA was made to properly assess the status of the 
property to determine if it is ceded or homestead land.  

• Complications calculating the scaled score: Further assessment of the site is required to 
determine the ownership and title history of the property. This assessment is outside of the 
scope of this present investigation. 

• Raw Score: Not ceded, considered ceded, or homestead land 

• Scaled Score: 10 
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7.0 DISTANCE FROM PRINCIPAL HIGHWAY 

This is the distance of the site from the nearest principal highway serving as the major means of 
transporting refuse to the landfill site. Sites closer to principal highways are preferred. 

How the raw score of the criterion was determined: 

Data Source: TerraMetrics satellite maps for identification of sites. Estimation of distances was 
based on the map distance measuring function. Principal highways were identified based on Hawaii 
DOT classifications.  

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 10-point scale where 1 is the greatest distance, 10 is the least 
distance, and intermediate values were scaled proportionately.  

Raw Score 

(miles) 
Scaled 
Score Measure 

4.81 – 5.09 1 The score for the landfill site(s) with the greatest distance from a principal highway. 

4.25 – 4.81 2 Intermediate values scaled proportionally. 

3.68 – 4.24 3 

3.12 – 3.68 4 

2.55 – 3.11 5 

1.99 – 2.55 6 

1.42 – 1.98 7 

0.85 – 1.41 8 

0.29 – 0.85 9 

0 – 0.28 10 The score for the landfill site(s) with the least distance from a principal highway. 

 

Data Evaluation and Site Scores: 

7.1 KĀLEPA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None.  

• Distance and direction to nearest major highway: 1.83 miles total to Kuhio Highway via 
Ma‘alo Road. 

• Raw Score: 1.83 miles 

• Scaled Score: 7 

7.2 KEKAHA MAUKA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None.  

• Distance and direction to nearest major highway: Kaumualii Highway abuts the southwestern 
boundary. 

• Raw Score: 0 miles 

• Scaled Score: 10 
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7.3 KĪPŪ 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None.  

• Distance and direction to nearest major highway: 0.75 miles south of Kaumualii Highway via 
Hulemalu, Aakukui, and Kipu Road. 

• Raw Score: 0.75 miles 

• Scaled Score: 9 

7.4 KOLOA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None.  

• Distance and direction to nearest major highway: Kaumualii Highway is 5.09 miles north of 
the site via Kaluahonu, Mahaulepu, Ala Kinoiki, and Maluhia Road. 

• Raw Score: 5.09 miles 

• Scaled Score: 1 

7.5 KUMUKUMU 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None.  

• Distance and direction to nearest major highway: The site abuts Kuhio Highway to the east. 

• Raw Score: 0 miles 

• Scaled Score: 10 

7.6 MAALO 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None.  

• Distance and direction to nearest major highway: 3.46 miles to Kuhio Highway via Ma‘alo 
Road. 

• Raw Score: 3.46 miles 

• Scaled Score: 4 

7.7 PUU O PAPAI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None.  

• Distance and direction to nearest major highway: Kaumualii Highway is 0.59 miles southwest 
of the site. 

• Raw Score: 0.59 miles 

• Scaled Score: 9 

7.8 UMI 

• Complications obtaining the data: None 
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• Complications calculating the scaled score: None.  

• Distance and direction to nearest major highway: Kaumualii Highway is 1.46 miles northeast 
of the site via Halewili Road 

• Raw Score: 1.46 miles 

• Scaled Score: 7 
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8.0 SCHOOLS OR HOSPITALS ALONG ACCESS ROAD 

This criterion measures the number of schools and/or hospitals located on the access road to the 
proposed landfill site. The “access road” is the roadway between the landfill site and the nearest 
highway that is expected to receive landfill traffic. The “access road” could be any county or state 
street or road as long as it has no county, state, or federal numerical designation. Sites with fewer 
schools and/or hospitals along the access roads are preferred. 

How the raw score of the criterion was determined: 

Parcels were identified using real property data. Information about hospitals, public schools, private 
schools, and preschools, were taken from lists of facilities available at the Hawaii Department of 
Health (DOH) and the Hawaii Department of Education.  

Data Source: Hawai'i Department of Education. TerraMetrics satellite maps and Kauai County TMK 
records.  

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 10-point scale where 1 is the greatest number of schools and 
hospitals, 10 is the least number, and intermediate values were scaled proportionately. 

Raw Score 

(# of entities 
along 

roadway) Scaled Score Measure 

1 1 The score for the landfill site(s) with the highest number of schools and hospitals along its 
access road. 

0 10 The score for the landfill site(s) with the lowest number of schools and hospitals along its 
access road. 

 

Data Evaluation and Site Scores: 

8.1 KĀLEPA 

• Complications obtaining the data: Available preschool information may not be 
comprehensive. 

• Complications calculating the scaled score: None 

• School or hospital on access road: None. 

• Raw Score: 0  

• Scaled Score: 10 

8.2 KEKAHA MAUKA 

• Complications obtaining the data: Available preschool information may not be 
comprehensive. 

• Complications calculating the scaled score: None 

• School or hospital on access road: None 

• Raw Score: 0  
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• Scaled Score: 10 

8.3 KĪPŪ 

• Complications obtaining the data: Available preschool information may not be 
comprehensive. 

• Complications calculating the scaled score: None 

• School or hospital on access road: None 

• Raw Score: 0  

• Scaled Score: 10 

8.4 KOLOA 

• Complications obtaining the data: Available preschool information may not be 
comprehensive. 

• Complications calculating the scaled score: None 

• School or hospital on access road: None 

• Raw Score: 0  

• Scaled Score: 10 

8.5 KUMUKUMU 

• Complications obtaining the data: Available preschool information may not be 
comprehensive. 

• Complications calculating the scaled score: None 

• School or hospital on access road: None. 

• Raw Score: 0  

• Scaled Score: 10 

8.6 MAALO 

• Complications obtaining the data: Available preschool information may not be 
comprehensive. 

• Complications calculating the scaled score: None 

• School or hospital on access road: None. 

• Raw Score: 0  

• Scaled Score: 10 

8.7 PUU O PAPAI 

• Complications obtaining the data: Available preschool information may not be 
comprehensive. 

• Complications calculating the scaled score: None 

• School or hospital on access road: None 

• Raw Score: 0  
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• Scaled Score: 10 

8.8 UMI 

• Complications obtaining the data: Available preschool information may not be 
comprehensive. 

• Complications calculating the scaled score: None 

• School or hospital on access road: None.  

• Raw Score: 0  

• Scaled Score: 10 
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9.0 RESIDENTIAL UNITS OR DEVELOPMENTS ALONG ACCESS ROAD 

This criterion measures the number of residences or residential units located on the access road to 
the proposed landfill site. The “access road” is the roadway between the landfill site and the nearest 
highway that is expected to receive landfill traffic. The “access road” could be any county or state 
street or road as long as it has no county, state, or federal numerical designation. Sites with fewer 
residences along the access roads are preferred. 

How the raw score of the criterion was determined: 

Data Source: TerraMetrics satellite maps; TMK maps. Parcels were identified using real property 
data and number of residences was counted from satellite maps. 

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 10-point scale where 1 is the greatest number of residences, 
10 is the least number, and intermediate values were scaled proportionately. 

Raw Score 

(# of entities 
along road) Scaled Score Measure 

21 – 22 1 The score for the landfill site(s) with the most residential units or developments along its 
access road. 

18 – 21 2 Intermediate values scaled proportionally. 

16 – 18 3 

13 – 16 4 

11 – 13 5 

9 – 11 6 

6 – 9 7 

4 – 6 8 

1 – 4 9 

0 – 1 10 The score for the landfill site(s) with the fewest residential units or developments along its 
access road. 

 

 

 

 

Data Evaluation and Site Scores: 

9.1 KĀLEPA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Residential units or developments affected: None 

• Raw Score: Zero entities 
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• Scaled Score: 10 

9.2 KEKAHA MAUKA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Residential units or developments affected: None (directly on Highway 50) 

• Raw Score: Zero entities 

• Scaled Score: 10 

9.3 KĪPŪ 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Many potential sites have several available 
access roads. The access road with the most residences was used to calculate the scaled 
score. 

• Residential units or developments affected: None 

• Raw Score: Zero entities 

• Scaled Score: 10 

9.4 KOLOA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Residential units or developments affected: Maluhia Road passes several residences. 

• Raw Score: 22 entities 

• Scaled Score: 1 

9.5 KUMUKUMU 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Residential units or developments affected: None 

• Raw Score: Zero entities 

• Scaled Score: 10 

9.6 MAALO 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Residential units or developments affected: None 

• Raw Score: Zero entities 
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• Scaled Score: 10 

9.7 PUU O PAPAI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Residential units or developments affected: None 

• Raw Score: Zero entities 

• Scaled Score: 10 

9.8 UMI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Many potential sites have several available 
access roads. The access road with the most residences was used to calculate the scaled 
score. 

• Residential units or developments affected: None (directly on Highway 540) 

• Raw Score: Zero entities 

• Scaled Score: 10 
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10.0 QUALITY OF AGRICULTURAL LANDS 

This criterion measures the quality of the site for agricultural uses. Sites with lower quality or 
potential as agricultural lands are preferred. 

How the raw score of the criterion was determined: 

This criterion is based on modification of an earlier criterion concerning the Kaua‘i General Plan (GP) 
designation of potential landfill sites. The GP designates the existing Kekaha Sanitary Landfill Phase 
II as a public facility; however, there are no other landfill site designations contained in the GP. 
Because agricultural designated lands are prevalent, and in the past landfills have been considered 
as an acceptable land use practice, the siting of a landfill within agricultural zoned land should 
include consideration and evaluation of the agricultural quality of the land used. Review of the 
Agricultural Lands of Importance to the State of Hawai‘i (ALISH) system for land productivity and the 
State of Hawai‘i Land Use Commission’s (LUC) Important Agricultural Land (IAL) designations are 
considered in this criterion. 

The scaled score for this criterion was based on a scale where a site containing a majority of “Prime” 
land was scored a 1, a site containing a majority of “Unique” land was scored a 2, a site containing a 
majority of “Other Important” agricultural land was scored a 3, and a site containing a majority of 
“Unclassified” lands was scored a 4. Additionally, any site situated on designated IAL was assigned 
a scaled score of 1. As defined in Article XI, Section 3, of the State of Hawai‘i Constitution, IAL are 
lands that cannot be reclassified or rezoned “without meeting the standards and criteria established 
by the legislature and approved by a two-thirds vote of the body (LUC) responsible for the 
reclassification or rezoning action.” 

Data Source: 

• ALISH; Land Study Bureau; County of Kaua‘i GP. Data assessment based on State of 
Hawai‘i GIS Program, Office of Planning, 2011, http://hawaii.gov/dbedt/gis/. 

 Important Agricultural Lands; Land Use Commission; State of Hawai‘i GP. Data assessment 
based on State of Hawai‘i GIS Program, Office of Planning, 2012, 
http://hawaii.gov/dbedt/gis/. 

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 4-value scale, as follows: 

Raw Score Scaled Score Measure 

1 1 Mostly Prime agricultural land or classified as IAL 

2 4 Mostly Unique agricultural land 

3 7 Mostly Other Important agricultural land 

4 10 Mostly Unclassified land 

 

Data Evaluation and Site Scores: 

10.1 KĀLEPA 

• Complications obtaining the data: None. Note that an earlier agricultural evaluation system 
proposed by the Land Study Bureau (LSB) in the 1960s and 1970s was not utilized. The 
rating system considered soil and related characteristics including texture, structure, depth, 
drainage, parent material, climate, rainfall, and topography. The LSB system rated 
agricultural land on scales from A through C, representing lands that are the most suitable 
for agriculture, and D through E, or the least desirable. Recent research by the College of 

http://hawaii.gov/dbedt/gis/
http://hawaii.gov/dbedt/gis/
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Tropical Agriculture and Human Resources (CTAHR), University of Hawai‘i at Mānoa, et al., 
indicates there are issues with using LSB data alone to make land use decisions. Some of 
the findings are that the system is outdated and is based on sugar, pineapple, and other 
crops that were popular and viable at the time the system was established.  

• Complications calculating the scaled score: Though the ALISH maps are current as of 1980, 
it is unclear whether the criteria used to designate agricultural land such as soil fertility, 
moisture, etc. are still valid.  

• Raw Score: 1. The site is mostly comprised of Prime agricultural land according to ALISH 
maps. A raw score of 1 was therefore assigned. 

• Scaled Score: 1 

10.2 KEKAHA MAUKA 

• Complications obtaining the data: None. Note that an earlier agricultural evaluation system 
proposed by the Land Study Bureau (LSB) in the 1960s and 1970s was not utilized. The 
rating system considered soil and related characteristics including texture, structure, depth, 
drainage, parent material, climate, rainfall, and topography. The LSB system rated 
agricultural land on scales from A through C, representing lands that are the most suitable 
for agriculture, and D through E, or the least desirable. Recent research by the College of 
Tropical Agriculture and Human Resources (CTAHR), University of Hawai‘i at Mānoa, etc. 
al., indicates there are issues with using LSB data alone to make land use decisions. Some 
of the findings are that the system is outdated and is based on sugar, pineapple, and other 
crops that were popular and viable at the time the system was established.  

• Complications calculating the scaled score: Though the ALISH maps are current as of 1980, 
it is unclear whether the criteria used to designate agricultural land such as soil fertility, 
moisture, etc. are still valid.  

• Raw Score: 3. The site is comprised of mostly Other Important land, a smaller portion of 
Prime agricultural land, and is not designated as IAL according to the LUC. 

• Scaled Score: 7 

10.3 KĪPŪ 

• Complications obtaining the data: None. Note that an earlier agricultural evaluation system 
proposed by the Land Study Bureau (LSB) in the 1960s and 1970s was not utilized. The 
rating system considered soil and related characteristics including texture, structure, depth, 
drainage, parent material, climate, rainfall, and topography. The LSB system rated 
agricultural land on scales from A through C, representing lands that are the most suitable 
for agriculture, and D through E, or the least desirable. Recent research by the College of 
Tropical Agriculture and Human Resources (CTAHR), University of Hawai‘i at Mānoa, etc. 
al., indicates there are issues with using LSB data alone to make land use decisions. Some 
of the findings are that the system is outdated and is based on sugar, pineapple, and other 
crops that were popular and viable at the time the system was established.  

• Complications calculating the scaled score: Though the ALISH maps are current as of 1980, 
it is unclear whether the criteria used to designate agricultural land such as soil fertility, 
moisture, etc. are still valid.  

• Raw Score: 1. The site is comprised of almost all Prime agricultural land. 

• Scaled Score: 1 
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10.4 KOLOA 

• Complications obtaining the data: None. Note that an earlier agricultural evaluation system 
proposed by the Land Study Bureau (LSB) in the 1960s and 1970s was not utilized. The 
rating system considered soil and related characteristics including texture, structure, depth, 
drainage, parent material, climate, rainfall, and topography. The LSB system rated 
agricultural land on a scale from A through C, representing lands that are the most suitable 
for agriculture, and D through E, or the least desirable. Recent research by the College of 
Tropical Agriculture and Human Resources (CTAHR), University of Hawai‘i at Mānoa, etc. 
al., indicates there are issues with using LSB data alone to make land use decisions. Some 
of the findings are that the system is outdated and is based on sugar, pineapple, and other 
crops that were popular and viable at the time the system was established.  

• Complications calculating the scaled score: Though the ALISH maps are current as of 1980, 
it is unclear whether the criteria used to designate agricultural land such as soil fertility, 
moisture, etc. are still valid.  

• Raw Score: 3. The site is comprised entirely of Other Important agricultural land, and is not 
classified as IAL according to the LUC. 

• Scaled Score: 7 

10.5 KUMUKUMU 

• Complications obtaining the data: None. Note that an earlier agricultural evaluation system 
proposed by the Land Study Bureau (LSB) in the 1960s and 1970s was not utilized. The 
rating system considered soil and related characteristics including texture, structure, depth, 
drainage, parent material, climate, rainfall, and topography. The LSB system rated 
agricultural land on scales from A through C, representing lands that are the most suitable 
for agriculture, and D through E, or the least desirable. Recent research by the College of 
Tropical Agriculture and Human Resources (CTAHR), University of Hawai‘i at Mānoa, etc. 
al., indicates there are issues with using LSB data alone to make land use decisions. Some 
of the findings are that the system is outdated and is based on sugar, pineapple, and other 
crops that were popular and viable at the time the system was established.  

• Complications calculating the scaled score: Though the ALISH maps are current as of 1980, 
it is unclear whether the criteria used to designate agricultural land such as soil fertility, 
moisture, etc. are still valid.  

• Raw Score: 1. The site is comprised of mostly Prime agricultural land, and smaller 
proportions of Unclassified land and Other Important agricultural land. 

• Scaled Score: 1 

10.6 MAALO 

• Complications obtaining the data: None. Note that an earlier agricultural evaluation system 
proposed by the Land Study Bureau (LSB) in the 1960s and 1970s was not utilized. The 
rating system considered soil and related characteristics including texture, structure, depth, 
drainage, parent material, climate, rainfall, and topography. The LSB system rated 
agricultural land on scales from A through C, representing lands that are the most suitable 
for agriculture, and D through E, or the least desirable. Recent research by the College of 
Tropical Agriculture and Human Resources (CTAHR), University of Hawai‘i at Mānoa, etc. 
al., indicates there are issues with using LSB data alone to make land use decisions. Some 
of the findings are that the system is outdated and is based on sugar, pineapple, and other 
crops that were popular and viable at the time the system was established.  
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• Complications calculating the scaled score: Though the ALISH maps are current as of 1980, 
it is unclear whether the criteria used to designate agricultural land such as soil fertility, 
moisture, etc. are still valid.  

• Raw Score: 1. The site is almost entirely classified as Prime agricultural land. 

• Scaled Score: 1 

10.7 PUU O PAPAI 

• Complications obtaining the data: None. Note that an earlier agricultural evaluation system 
proposed by the Land Study Bureau (LSB) in the 1960s and 1970s was not utilized. The 
rating system considered soil and related characteristics including texture, structure, depth, 
drainage, parent material, climate, rainfall, and topography. The LSB system rated 
agricultural land on scales from A through C, representing lands that are the most suitable 
for agriculture, and D through E, or the least desirable. Recent research by the College of 
Tropical Agriculture and Human Resources (CTAHR), University of Hawai‘i at Mānoa, etc. 
al., indicates there are issues with using LSB data alone to make land use decisions. Some 
of the findings are that the system is outdated and is based on sugar, pineapple, and other 
crops that were popular and viable at the time the system was established.  

• Complications calculating the scaled score: Though the ALISH maps are current as of 1980, 
it is unclear whether the criteria used to designate agricultural land such as soil fertility, 
moisture, etc. are still valid.  

• Raw Score: 1. The site is comprised mostly of Prime agricultural land with a smaller portion 
of Other Important agricultural land. 

 Scaled Score: 1 

10.8 UMI 

• Complications obtaining the data: None. Note that an earlier agricultural evaluation system 
proposed by the Land Study Bureau (LSB) in the 1960s and 1970s was not utilized. The 
rating system considered soil and related characteristics including texture, structure, depth, 
drainage, parent material, climate, rainfall, and topography. The LSB system rated 
agricultural land on scales from A through C, representing lands that are the most suitable 
for agriculture, and D through E, or the least desirable. Recent research by the College of 
Tropical Agriculture and Human Resources (CTAHR), University of Hawai‘i at Mānoa, etc. 
al., indicates there are issues with using LSB data alone to make land use decisions. Some 
of the findings are that the system is outdated and is based on sugar, pineapple, and other 
crops that were popular and viable at the time the system was established.  

• Complications calculating the scaled score: Though the ALISH maps are current as of 1980, 
it is unclear whether the criteria used to designate agricultural land such as soil fertility, 
moisture, etc. are still valid.  

• Raw Score: 1. The site is comprised entirely of Prime agricultural land and was classified as 
IAL. 

• Scaled Score: 1 
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11.0 CONSISTENCY OF THE SITE WITH THE EXISTING COUNTY LAND USE 
ZONING DESIGNATION 

This criterion measures the consistency of the site with existing county land use zoning designations. 
Zoning consistent with use as a landfill is preferred. 

How the raw score of the criterion was determined: 

The regulations for land development and the construction of buildings and other structures are 
defined in the County's Comprehensive Zoning Ordinance (CZO). The regulations and standards 
prescribed by the CZO promote development that is compatible with the Island's scenic beauty and 
environment. Agriculturally zoned lands may be acceptable for use as a landfill, if a Change of Zone 
is granted, as was the case for the existing Kekaha Sanitary Landfill. Open lands may also be 
acceptable for use as a landfill. Other zoning classifications would be considered incompatible with 
use as a landfill.  

Data Source: County of Kaua‘i (CZO, and Planning Department, County of Kaua‘i). The major 
County Zoning Districts include Residential (R), Resort (RR), Commercial (C), Industrial (I), 
Agriculture (A), Open (O), Special Treatment (ST), and Constraint (S).  

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 3-value scale, as follows: 

Scaled Score Measure 

1 The score when the siting of a landfill is clearly inconsistent with the underlying zoning classification 

5 The score when the siting of a landfill would require a Change of Zone or other land use entitlement 

10 The score when the siting of a landfill would not require a Change of Zone 

Data Evaluation and Site Scores: 

11.1 KĀLEPA 

• Complications obtaining the data: None. The site zoning is: Agricultural (A). 

• Raw Score: Site requires a Change of Zone or other land use entitlement. 

• Scaled Score: 5 

11.2 KEKAHA MAUKA 

• Complications obtaining the data: None. The site zoning is: Agricultural (A). 

• Raw Score: Site requires a Change of Zone or other land use entitlement. 

• Scaled Score: 5 

11.3 KĪPŪ 

• Complications obtaining the data: None. The site zoning is: Agricultural (A). 

• Raw Score: Site requires a Change of Zone or other land use entitlement. 

• Scaled Score: 5 

11.4 KOLOA 

• Complications obtaining the data: None. The site zoning is: Agricultural (A). 

• Raw Score: Site requires a Change of Zone or other land use entitlement. 
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• Scaled Score: 5 

11.5 KUMUKUMU 

• Complications obtaining the data: None. The site zoning is: Agricultural (A). 

• Raw Score: Site requires a Change of Zone or other land use entitlement. 

• Scaled Score: 5 

11.6 MAALO 

• Complications obtaining the data: None. The site zoning is: Agricultural (A). 

• Raw Score: Site requires a Change of Zone or other land use entitlement. 

• Scaled Score: 5 

11.7 PUU O PAPAI 

• Complications obtaining the data: None. The site zoning is: Agricultural (A). 

• Raw Score: Site requires a Change of Zone or other land use entitlement. 

• Scaled Score: 5 

11.8 UMI 

• Complications obtaining the data: None. The site zoning is: Agricultural (A). 

• Raw Score: Site requires a Change of Zone or other land use entitlement. 

• Scaled Score: 5 
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12.0 CONSISTENCY OF THE SITE WITH THE EXISTING STATE LAND USE 
DISTRICT DESIGNATION 

This criterion measures the consistency of the site with existing state land use zoning designations. 
Zoning consistent with use as a landfill is preferred. 

How the raw score of the criterion was determined: 

The State Land Use Law (Chapter 205, Hawai‘i Revised Statutes [HRS]) provides for the 
classification of all land in the State of Hawai‘i into one of four Districts: Urban, Rural, Agricultural, 
and Conservation. Agriculturally zoned lands may be acceptable for use as a landfill, if a State Land 
Use District Boundary Amendment or State Special Use permit is granted. Other zoning 
classifications would be considered incompatible with use as a landfill.  

Data Source: State of Hawai‘i GIS data. 

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 3-value scale, as follows: 

Scaled Score Raw Data 

1 Conservation, Rural, Urban (incompatible) 

5 Agricultural (site requires a State Land Use District Boundary Amendment or State Special Use permit) 

10 n/a (no current State Land Use category is compatible) 

 

Data Evaluation and Site Scores: 

12.1 KĀLEPA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: Agricultural (site requires a State Land Use District Boundary Amendment or 
State Special Use permit). 

• Scaled Score: 5 

12.2 KEKAHA MAUKA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: Agricultural (site requires a State Land Use District Boundary Amendment or 
State Special Use permit). 

• Scaled Score: 5 

12.3 KĪPŪ 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: Agricultural (site requires a State Land Use District Boundary Amendment or 
State Special Use permit). 

• Scaled Score: 5 
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12.4 KOLOA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: Agricultural (site requires a State Land Use District Boundary Amendment or 
State Special Use permit). 

• Scaled Score: 5 

12.5 KUMUKUMU 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: Agricultural (site requires a State Land Use District Boundary Amendment or 
State Special Use permit). 

• Scaled Score: 5 

12.6 MAALO 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: Agricultural (site requires a State Land Use District Boundary Amendment or 
State Special Use permit). 

• Scaled Score: 5 

12.7 PUU O PAPAI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: Agricultural (site requires a State Land Use District Boundary Amendment or 
State Special Use permit). 

• Scaled Score: 5 

12.8 UMI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: Agricultural (site requires a State Land Use District Boundary Amendment or 
State Special Use permit). 

• Scaled Score: 5 
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13.0 LOCATION OF SITE RELATIVE TO THE UNDERGROUND INJECTION 
CONTROL (UIC) LINE 

This criterion measures whether a site is located above or below the Underground Injection Control 
(UIC) Line administered by the DOH for purposes of protecting groundwater resources. Sites located 
below (makai of) the UIC line are preferred. 

 

How the raw score of the criterion was determined: 

The UIC line is set by the Department of Health Safe Drinking Water Branch.  

Data Source: State GIS system. The sources of the data used by the State GIS system for this 
criterion are:  

• The UIC data layer in the State GIS system is located at the following link: 
http://hawaii.gov/dbedt/gis/uic.htm 

 Honolulu Land Information System (HoLIS), City and County of Honolulu, July 2011 for TMK 
delineations for the site. The HoLIS system is the source of the TMK data for each of the 
counties in the state. The TMK layer from HoLIS is used in the State GIS system. For 
verification, the link for the HoLIS system is at: http://gis.hicentral.com/maps.html 

How the scaled score of the criterion was determined: 

The scaled score for this criterion is a binary measure, either a 1 or 10, as shown in the following 
table. 

Scaled Score Raw Data 

1 Site is located mauka (above) of the UIC Line 

5 Site is bisected by the UIC Line 

10 Site is located makai (below) of the UIC Line 

 

Data Evaluation and Site Scores: 

13.1 KĀLEPA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None  

• Raw Score: Mauka of the UIC Line 

 Scaled Score: 1 

13.2 KEKAHA MAUKA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None  

• Raw Score: Makai of the UIC Line 

 Scaled Score: 10 

http://hawaii.gov/dbedt/gis/uic.htm
http://gis.hicentral.com/maps.html
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13.3 KĪPŪ 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None  

• Raw Score: Mauka of the UIC Line 

 Scaled Score: 1 

13.4 KOLOA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None  

• Raw Score: Mauka of the UIC Line 

 Scaled Score: 1 

13.5 KUMUKUMU 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None  

• Raw Score: Mauka of the UIC Line 

 Scaled Score: 1 

13.6 MAALO 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None  

• Raw Score: Mauka of the UIC Line 

 Scaled Score: 1 

13.7 PUU O PAPAI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None  

• Raw Score: Mauka of the UIC Line 

 Scaled Score: 1 

13.8 UMI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None  

• Raw Score: Makai of the UIC Line 

 Scaled Score: 10 
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14.0 PROXIMITY TO SURFACE WATER 

This criterion measures the distance between the site and the nearest surface water resource. Sites 
further from surface water sources are preferred.  

How the raw score of the criterion was determined: 

The raw score was the distance from the site boundary to the nearest surface water resource, 
determined by using the distance calculation feature in the GIS program, ArcGIS Desktop 10 Service 
Pack 2, Build 3200 version. 

Data Source: 

• The State GIS system was used to identify streams. The sources of the data used by the 
State GIS system for this criterion are:  

– USGS Digital Line Graphs, 1983 version; CWRM Hawaii Stream Assessment database, 
1993, DLNR Division of Aquatic Resources, 2004. The layer for the data is located at the 
following link: http://hawaii.gov/dbedt/gis/streams.htm. 

 U.S. Fish & Wildlife National Wetlands Inventory was the source for data related to surface 
water resources such as reservoirs, lakes, and ponds. Wetlands as mapped by the National 
Wetland Inventory can be accessed at URL: http://www.fws.gov/wetlands/data/Mapper.html. 

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 10-point scale where 1 is the shortest distance, 10 is the 
longest distance, and intermediate values were scaled proportionately. 

Raw Score 

(miles) 
Scaled 
Score Measure 

0.02 – 0.05 1 The score for the landfill site(s) closest to a surface water resource 

0.05 – 0.10 2 Intermediate values scaled proportionally. 
 0.10 – 0.15 3 

0.15 – 0.20 4 

0.20 – 0.25 5 

0.25 – 0.30 6 

0.30 – 0.35 7 

0.35 – 0.40 8 

0.40 – 0.45 9 

0.45 – 0.48 10 The score for the landfill site(s) farthest from a surface water resource 

 

Data Evaluation and Site Scores: 

14.1 KĀLEPA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None  

• Closest surface water resource to site boundary: Kawailoa Stream 

• Raw score: 0.16 miles 

• Scaled Score: 4 

http://www.fws.gov/wetlands/data/Mapper.html
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14.2 KEKAHA MAUKA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None  

• Closest surface water resource to site boundary: Waiawa Reservoir 

• Raw score: 0.29 miles 

• Scaled Score: 6 

14.3 KĪPŪ 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None  

• Closest surface water resource to site boundary: Huleia Stream 

• Raw score: 0.11 miles 

• Scaled Score: 3 

14.4 KOLOA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None  

• Closest surface water resource to site boundary: Unnamed freshwater pond 

• Raw score: 0.22 miles 

• Scaled Score: 5 

14.5 KUMUKUMU 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None  

• Closest surface water resource to site boundary: Kumukumu River 

• Raw score: 0.02 miles 

• Scaled Score: 1 

14.6 MAALO 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None  

• Closest surface water resource to site boundary: Wailua River 

• Raw score: 0.48 miles 

• Scaled Score: 10 

14.7 PUU O PAPAI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None  

• Closest surface water resource to site boundary: Unnamed freshwater pond 
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• Raw score: 0.16 miles 

• Scaled Score: 4 

14.8 UMI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None  

• Closest surface water resource to site boundary: Umi Reservoir 

• Raw score: 0.15 miles 

• Scaled Score: 4 
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15.0 DISTANCE TO THE NEAREST FLORA OR FAUNA HABITAT  

This criterion measures the distance between the site and the nearest known rare, threatened, or 
endangered flora or fauna habitat. Sites further from flora or fauna habitats are preferred.  

How the raw score of the criterion was determined: 

The distance from the site boundary to the nearest Designated Critical Habitat (DCH) was taken as 
the raw scores, using critical habitat maps.  

Data Source: The U.S. Fish & Wildlife Service, Pacific Islands Office, 2004 Received layer Kauai 
Ecosystem and Statewide Picturewing, April, 2010. Hawaii State GIS Program: 
http://hawaii.gov/dbedt/gis/criticalhab.htm. 

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 10-point scale where 1 is the shortest distance, 10 is the 
greatest distance, and intermediate values were scaled proportionately. 

Raw Score 

(miles) 
Scaled 
Score Measure 

0.40 – 0.65 1 Sites closest to flora and fauna habitat with rare, threatened or endangered species. 

0.65 – 1.15 2 Intermediate values scaled proportionally. 

1.15 – 1.65 3 

1.65 – 2.15 4 

2.15 – 2.65 5 

2.65 – 3.15 6 

3.15 – 3.65 7 

3.65 – 4.15 8 

4.15 – 4.65 9 

4.65 – 4.90 10 Sites farthest from flora and fauna habitat with rare, threatened or endangered species. 

 

Data Evaluation and Site Scores: 

15.1 KĀLEPA 

• Complications obtaining the data: Although several of the proposed sites have potential 
wetlands mapped on or near the property, these are in many cases artificial impoundments 
that are or were part of an agriculture irrigation system. In most cases, these wetlands are 
really ponds or small, reservoirs that provide little or no true wetland habitat. 

• Complications calculating the scaled score: The process of designating critical habitat areas 
for listed species is a complicated one, and the absence of DCH is not the same as an 
absence of any listed species. In many cases, the distribution of a listed species exceeds the 
area of designated critical habitat for that species. 

• Threatened or endangered (T&E) flora and fauna habitat has been designated on the site: 
No 

• T&E flora and fauna habitat is located within one mile of the site boundary: No 

• Closest T&E flora and fauna habitat to site boundary: The proposed Kalepa site is close to 
the southern end of Kalepa Ridge, between the ridge and Okinawa Reservoir. A small, 
seasonally flooded wetland is shown by the National Wetlands Inventory (NWI) to be located 
partly on or just adjacent to the property. This wetland is part of a narrow set of wetlands 

http://hawaii.gov/dbedt/gis/criticalhab.htm
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along the stream connecting Aii and Okinawa reservoirs and extending along an intermittent 
tributary that drains the Kalepa site. The nearest DCH is to the north at Nonou Mountain, 3.0 
miles from Kalepa site. The critical habitat unit is for several species of endangered plants. 

• Raw Score: 3.0 miles 

• Scaled Score: 6 

15.2 KEKAHA MAUKA 

• Complications obtaining the data: Although several of the proposed sites have potential 
wetlands mapped on or near the property, these are in many cases artificial impoundments 
that are or were part of an agriculture irrigation system. In most cases, these wetlands are 
really ponds or small, reservoirs that provide little or no true wetland habitat. 

• Complications calculating the scaled score: The process of designating critical habitat areas 
for listed species is a complicated one, and the absence of DCH is not the same as an 
absence of any listed species. In many cases, the distribution of a listed species exceeds the 
area of designated critical habitat for that species. 

• Threatened or endangered (T&E) flora and fauna habitat has been designated on the site: 
No 

• T&E flora and fauna habitat is located within one mile of the site boundary: Yes 

• Closest T&E flora and fauna habitat to site boundary: Kekaha Mauka is closest of the sites to 
significant biological resources. The existing landfill, just makai of Kaumualii Highway, lies 
between the proposed Kekaha Mauka site and DCH along the coastal dunes. Biological 
resource value in this area is tied to the dunes themselves, and these extend inland only to 
the existing landfill property boundary. Important wetlands once existed across the Mānā 
Plain, and the NWI shows a diked impoundment wetland at the north end of the subject 
parcel (adjacent to the Kekaha airstrip). The nearest DCH are the coastal dunes, 
approximately 0.4 miles southwest of the Kekaha Mauka site. The critical habitat unit is for 
an endangered plant species. 

• Raw Score: 0.4 miles 

• Scaled Score: 1 

15.3 KĪPŪ 

• Complications obtaining the data: Although several of the proposed sites have potential 
wetlands mapped on or near the property, these are in many cases artificial impoundments 
that are or were part of an agriculture irrigation system. In most cases, these wetlands are 
really ponds or small, reservoirs that provide little or no true wetland habitat. 

• Complications calculating the scaled score: The process of designating critical habitat areas 
for listed species is a complicated one, and the absence of DCH is not the same as an 
absence of any listed species. In many cases, the distribution of a listed species exceeds the 
area of designated critical habitat for that species. 

• Threatened or endangered (T&E) flora and fauna habitat has been designated on the site: 
No 

• T&E flora and fauna habitat is located within one mile of the site boundary: No 

• Closest T&E flora and fauna habitat to site boundary: The Kipu site is located in an area of 
pasture and scattered large trees. The nearest DCH is 1.5 mile to the south, encompassing 
higher elevation areas on Hā‘upu Ridge. The critical habitat unit is for several species of 
plants. 

• Raw Score: 1.5 miles 
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• Scaled Score: 3 

15.4 KOLOA 

• Complications obtaining the data: Although several of the proposed sites have potential 
wetlands mapped on or near the property, these are in many cases artificial impoundments 
that are or were part of an agriculture irrigation system. In most cases, these wetlands are 
really ponds or small, reservoirs that provide little or no true wetland habitat. 

• Complications calculating the scaled score: The process of designating critical habitat areas 
for listed species is a complicated one, and the absence of DCH is not the same as an 
absence of any listed species. In many cases, the distribution of a listed species exceeds the 
area of designated critical habitat for that species. 

• Threatened or endangered (T&E) flora and fauna habitat has been designated on the site: 
No 

• T&E flora and fauna habitat is located within one mile of the site boundary: Yes 

• Closest T&E flora and fauna habitat to site boundary: The proposed Koloa site is located just 
northeast of the old Koloa Mill on former agriculture land. Biological resource value in this 
area is tied to underground caves that harbor the blind wolf spider (Adelocosa anops) and 
the Kauai cave amphipod (Spelaeorchestia koloana), both listed endangered species. The 
habitat for these animals is scattered, and DCH is all south and west of the site. Waita 
Reservoir is located to the northwest, and features designated in the NWI as wetlands 
(sedimentation ponds for the mill) are located immediately to the east of the site. 

• Raw Score: 0.5 miles 

• Scaled Score: 1 

15.5 KUMUKUMU 

• Complications obtaining the data: Although several of the proposed sites have potential 
wetlands mapped on or near the property, these are in many cases artificial impoundments 
that are or were part of an agriculture irrigation system. In most cases, these wetlands are 
really ponds or small, reservoirs that provide little or no true wetland habitat. 

• Complications calculating the scaled score: The process of designating critical habitat areas 
for listed species is a complicated one, and the absence of DCH is not the same as an 
absence of any listed species. In many cases, the distribution of a listed species exceeds the 
area of designated critical habitat for that species. 

• Threatened or endangered (T&E) flora and fauna habitat has been designated on the site: 
No 

• T&E flora and fauna habitat is located within one mile of the site boundary: No 

• Closest T&E flora and fauna habitat to site boundary: A number of small wetlands 
associated with streams and valley bottoms occur nearby, but none are associated with the 
Kumukumu Site itself where the bottom of the swale within the site is forested. However, the 
perennial flow in this stream and possible presence of hau wetlands would place it within 
state and federal jurisdictional waters, requiring an Ordinary High Water Mark (OHWM) 
survey to establish the area of stream that is jurisdictional. The closest DCH is to the 
southwest at Nonou Mountain, 4 miles from Kumukumu site. The critical habitat unit is for 
two species of endangered plants. 

• Raw Score: 4.0 miles 

• Scaled Score: 8 
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15.6 MAALO 

• Complications obtaining the data: Although several of the proposed sites have potential 
wetlands mapped on or near the property, these are in many cases artificial impoundments 
that are or were part of an agriculture irrigation system. In most cases, these wetlands are 
really ponds or small, reservoirs that provide little or no true wetland habitat. 

• Complications calculating the scaled score: The process of designating critical habitat areas 
for listed species is a complicated one, and the absence of DCH is not the same as an 
absence of any listed species. In many cases, the distribution of a listed species exceeds the 
area of designated critical habitat for that species. 

• Threatened or endangered (T&E) flora and fauna habitat has been designated on the site: 
No 

• T&E flora and fauna habitat is located within one mile of the site boundary: No 

• Closest T&E flora and fauna habitat to site boundary: The proposed Ma‘alo site is close to 
the Wailua River; Aii Reservoir is located immediately to the south (within 0.1 mile). The NWI 
shows small wetlands along the stream flowing into and out of Aii Reservoir. The nearest 
DCH is to the north at Nonou Mountain, 1.9 miles from Ma‘alo site. The critical habitat unit is 
for two species of endangered plants. 

• Raw Score: 1.9 miles 

• Scaled Score: 4 

15.7 PUU O PAPAI 

• Complications obtaining the data: Although several of the proposed sites have potential 
wetlands mapped on or near the property, these are in many cases artificial impoundments 
that are or were part of an agriculture irrigation system. In most cases, these wetlands are 
really ponds or small, reservoirs that provide little or no true wetland habitat. 

• Complications calculating the scaled score: The process of designating critical habitat areas 
for listed species is a complicated one, and the absence of DCH is not the same as an 
absence of any listed species. In many cases, the distribution of a listed species exceeds the 
area of designated critical habitat for that species. 

• Threatened or endangered (T&E) flora and fauna habitat has been designated on the site: 
No 

• T&E flora and fauna habitat is located within one mile of the site boundary: No 

• Closest T&E flora and fauna habitat to site boundary: The Pu‘u o Papai site is presently in 
sugarcane, lying along the western slope of Pu‘u O Papai (hill), above Mahinauli Gulch. A 
reservoir is shown on Pu‘u O Papai, just southeast of the peak, about 0.4 miles southeast of 
the site. Another, much smaller NWI wetland is 0.5 miles away to the southwest. Both 
features are agricultural impoundments. The nearest DCH is 4.9 miles to the northwest, and 
the critical habitat unit is for several species of endangered plants. 

• Raw Score: 4.9 miles 

• Scaled Score: 10 

15.8 UMI 

• Complications obtaining the data: Although several of the proposed sites have potential 
wetlands mapped on or near the property, these are in many cases artificial impoundments 
that are or were part of an agriculture irrigation system. In most cases, these wetlands are 
really ponds or small, reservoirs that provide little or no true wetland habitat. 
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• Complications calculating the scaled score: The process of designating critical habitat areas 
for listed species is a complicated one, and the absence of DCH is not the same as an 
absence of any listed species. In many cases, the distribution of a listed species exceeds the 
area of designated critical habitat for that species. 

• Threatened or endangered (T&E) flora and fauna habitat has been designated on the site: 
No 

• T&E flora and fauna habitat is located within one mile of the site boundary: No 

• Closest T&E flora and fauna habitat to site boundary: This site is located on land that is 
mostly agricultural (coffee), with scattered areas of trees and weedy growth. A small unit of 
DCH is located 2.1 miles away to the east. Several small NWI wetlands are indicated in the 
area, the closest approximately 0.2 mile away; however, all are agriculture irrigation ponds. 
The much larger, Ipu-o-Lono Reservoir is located about 0.6 miles northeast of the site, in 
Kalaheo Gulch. 

• Raw Score: 2.1 miles 

• Scaled Score: 4 
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16.0 RAINFALL INTENSITY 

This criterion measures the rainfall intensity at the site. Sites with more intense storm events 
generate more stormwater and leachate which must be managed, and are therefore more 
expensive. Sites with less intense storms are preferred.  

How the raw score of the criterion was determined: 

The National Weather Service (NWS) precipitation frequency data is the main source of data for 
evaluating this criterion. The data was revised in 2010 and is dated 2011. 

Data Source: 

• The NWS data is located at: http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_hi.html 

 Additionally, the TMK information for the sites was obtained from the HOLIS system. The 
HOLIS system provides TMK data for each of the counties in the state. The longitude, 
latitude, and elevation of the points selected for estimating rainfall were obtained with the 
HOLIS system and Google Earth. The HOLIS data is located at the following link: 
http://gis.hicentral.com/maps.html. Google Earth can be accessed at the following link: 
earth.google.com/ 

 This criterion uses the 24-hour 100- year precipitation frequency (inches per hour) estimates 
from the NWS, Hawaiian Islands, Precipitation-Frequency Data Server (PFDS). The 
precipitation frequency is provided for storms of different durations and different frequency of 
occurrence. The state landfill regulations require the use of a storm of 24-hour duration and 
25-year frequency. This criterion used the 24-hour storm and a 100-year frequency, which is 
a more restrictive value. 

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 10-point scale where 1 is the greatest annual precipitation, 10 
is the least annual precipitation, and intermediate values were scaled proportionately. 

Raw Score 

(inches / hour) Scaled Score Measure 

0.839 – 0.863 1 The site with the highest rainfall intensity. 

0.789 – 0.838 2 Intermediate values scaled proportionally. 

0.739 – 0.788 3 

0.689 – 0.738 4 

0.639 – 0.688 5 

0.589 – 0.638 6 

0.539 – 0.588 7 

0.489 – 0.538 8 

0.439 – 0.488 9 

0.413 – 0.438 10 The site with the lowest rainfall intensity.  

 

Data Evaluation and Site Scores: 

16.1 KĀLEPA 

• Complications obtaining the data: The estimated maximum precipitation for the four corners 
and center of the proposed Kālepa landfill location were collected and then averaged to 

http://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_hi.html
http://gis.hicentral.com/maps.html
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obtain a precipitation estimate. The rainfall estimates varied in intensity between 0.770 and 
0.780 inches per hour for the 24-hour 100-year duration.  

• Complications calculating the scaled score: None 

• Annual precipitation at the site: The average precipitation calculated for the site was 0.774 
inches. 

• Raw Score: 0.774 inches 

• Scaled Score: 3  

16.2 KEKAHA MAUKA 

• Complications obtaining the data: The estimated maximum precipitation for the four corners 
and center of the proposed Kekaha Mauka landfill location were collected and then averaged 
to obtain a precipitation estimate. The rainfall estimates varied in intensity between 0.412 
and 0.415 inches per hour for the 24-hour 100-year duration.  

• Complications calculating the scaled score: None. 

• Annual Precipitation at the site: The average precipitation calculated for the site was 0.413 
inches. 

• Raw Score: 0.413 inches 

• Scaled Score: 10 

16.3 KĪPŪ 

• Complications obtaining the data: The estimated maximum precipitation for the four corners 
and center of the proposed Kīpū landfill location were collected and then averaged to obtain 
a precipitation estimate. The rainfall estimates varied in intensity between 0.592 and 0.684 
inches per hour for the 24-hour 100-year duration.  

• Complications calculating the scaled score: None. 

• Annual Precipitation at the site: The average precipitation calculated for the site was 0.625 
inches. 

• Raw Score: 0.625 inches 

• Scaled Score: 6 

16.4 KOLOA 

• Complications obtaining the data: The estimated maximum precipitation for the four corners 
and center of the proposed Koloa landfill location were collected and then averaged to obtain 
a precipitation estimate. The rainfall estimates varied in intensity between 0.695 and 0.720 
inches per hour for the 24-hour 100-year duration.  

• Complications calculating the scaled score: None. 

• Annual Precipitation at the site: The average precipitation calculated for the site was 0.708 
inches. 

• Raw Score: 0.708 inches 

• Scaled Score: 4 

16.5 KUMUKUMU 

• Complications obtaining the data: The estimated maximum precipitation for the four corners 
and center of the proposed Kumukumu landfill location were collected and then averaged to 
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obtain a precipitation estimate. The rainfall estimates varied in intensity between 0.849 and 
0.874 inches per hour for the 24-hour 100-year duration.  

• Complications calculating the scaled score: None. 

• Annual Precipitation at the site: The average precipitation calculated for the site was 0.863 
inches. 

• Raw Score: 0.863 inches 

• Scaled Score: 1 

16.6 MAALO 

• Complications obtaining the data: The estimated maximum precipitation for the four corners 
and center of the proposed Ma‘alo landfill location were collected and then averaged to 
obtain a precipitation estimate. The rainfall estimates varied in intensity between 0.762 and 
0.802 inches per hour for the 24-hour 100-year duration.  

• Complications calculating the scaled score: None. 

• Annual Precipitation at the site: The average precipitation calculated for the site was 0.774 
inches. 

• Raw Score: 0.774 inches 

• Scaled Score: 3 

16.7 PUU O PAPAI 

• Complications obtaining the data: The estimated maximum precipitation for the four corners 
and center of the proposed Pu'u O Papai landfill location were collected and then averaged 
to obtain a precipitation estimate. The rainfall estimates varied in intensity between 0.468 
and 0.487 inches per hour for the 24-hour 100-year duration.  

• Complications calculating the scaled score: None. 

• Annual Precipitation at the site: The average precipitation calculated for the site was 0.477 
inches. 

• Raw Score: 0.477 inches 

• Scaled Score: 9 

16.8 UMI 

• Complications obtaining the data: The estimated maximum precipitation for the four corners 
and center of the proposed Umi landfill location were collected and then averaged to obtain 
a precipitation estimate. The rainfall estimates varied in intensity between 0.497 and 0.508 
inches per hour for the 24-hour 100-year duration.  

• Complications calculating the scaled score: None. 

• Annual Precipitation at the site: The average precipitation calculated for the site was 0.503 
inches. 

• Raw Score: 0.503 inches 

• Scaled Score: 8 
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17.0 PREVAILING WIND DIRECTION RELATIVE TO POPULATED AREAS 

This criterion measures the prevailing wind direction relative to populated areas. A site located such 
that the trade winds do not blow towards populated areas is preferred. 

How the raw score of the criterion was determined: 

Populated areas are defined as locations with a collection of housing units comprising a subdivision; 
a delineated housing development; a group of homes located along a street or road; or a visitor 
serving facility, e.g. hotels. Wind direction data was compared to site maps and GIS maps 
delineating population centers on the Island of Kaua‘i. 

Data Source: National Oceanic and Atmospheric Administration (NOAA).  

How the scaled score of the criterion was determined: 

The scaled score for this criterion is a binary measure, either a 1 or 10, as shown in the following 
table. 

Scaled Score Measure 

1 The score when the prevailing wind blows from the site toward populated areas  

10 The score when the prevailing wind does not blow from the site toward populated areas 

 

Data Evaluation and Site Scores: 

17.1 KĀLEPA 

• Complications obtaining the data: No site-specific data available. 

• Complications calculating the scaled score: No site-specific data available on the incidence 
over time of prevailing winds (trade or Kona winds). 

• Location of populated areas immediately downwind of trade or Kona generated winds: 
Hanamaulu (to SSW) could potentially be affected. 

• Raw Score: 1 area 

 Scaled Score: 1 

17.2 KEKAHA MAUKA 

• Complications obtaining the data: No site-specific data available. 

• Complications calculating the scaled score: No site-specific data available on the incidence 
over time of prevailing winds (trade or Kona winds). 

• Location of populated areas immediately downwind of trade or Kona generated winds: None 

• Raw Score: 0 areas 

 Scaled Score: 10 

17.3 KĪPŪ 

• Complications obtaining the data: No site-specific data available. 

• Complications calculating the scaled score: No site-specific data available on the incidence 
over time of prevailing winds (trade or Kona winds). 

• Location of populated areas immediately downwind of trade or Kona generated winds: None 
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• Raw Score: 0 areas 

 Scaled Score: 10 

17.4 KOLOA 

• Complications obtaining the data: No site-specific data available. 

• Complications calculating the scaled score: No site-specific data available on the incidence 
over time of prevailing winds (trade or Kona winds). 

• Location of populated areas immediately downwind of trade or Kona generated winds: 
Koloa, approximately one mile to west. 

• Raw Score: 1 area 

 Scaled Score: 1 

17.5 KUMUKUMU 

• Complications obtaining the data: No site-specific data available. 

• Complications calculating the scaled score: No site-specific data available on the incidence 
over time of prevailing winds (trade or Kona winds). 

• Location of populated areas immediately downwind of trade or Kona generated winds: 
Hanamaulu (to SSW) could potentially be affected. 

• Raw Score: 1 area 

 Scaled Score: 1 

17.6 MAALO 

• Complications obtaining the data: No site-specific data available. 

• Complications calculating the scaled score: No site-specific data available on the incidence 
over time of prevailing winds (trade or Kona winds). 

• Location of populated areas immediately downwind of trade or Kona generated winds: None 

• Raw Score: 0 areas 

 Scaled Score: 10 

17.7 PUU O PAPAI 

• Complications obtaining the data: No site-specific data available. 

• Complications calculating the scaled score: No site-specific data available on the incidence 
over time of prevailing winds (trade or Kona winds). 

• Location of populated areas immediately downwind of trade or Kona generated winds: May 
affect Kaumakani about 0.25 miles away to SSW. 

• Raw Score: 1 area 

 Scaled Score: 1 

17.8 UMI 

• Complications obtaining the data: No site-specific data available. 

• Complications calculating the scaled score: No site-specific data available on the incidence 
over time of prevailing winds (trade or Kona winds). 
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• Location of populated areas immediately downwind of trade or Kona generated winds: May 
affect Hanapepe and Eleele approximately 2 miles away. 

• Raw Score: 1 area 

 Scaled Score: 1 
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18.0 HAUL DISTANCE FROM MAJOR MUNICIPAL SOLID WASTE GENERATION 
AREAS 

This criterion measures the haul distance from major municipal solid waste generation areas to the 
site, weighted by the amount of solid waste hauled from each area. Sites closer to the island’s 
centroid of waste generation are preferred. 

How the raw score of the criterion was determined: 

The haul distance from a transfer station to the landfill provides one important piece of information to 
assess the impact of the landfill location on cost of transportation. The other important aspect is the 
amount of waste that is to be hauled from the transfer station to the landfill. The combination of 
measures is the “ton-miles,” which is a measure of the number of trips required. Since municipal 
solid waste (MSW) will be delivered from all four of the County’s transfer stations, the sum of the ton-
miles is a good measure to judge the impact of hauling the different amounts of waste from transfer 
stations that are different distances from the landfill site. 

The cumulative annual ton-miles (annual tons of waste for each transfer station multiplied by the 
distance from the transfer station to the landfill) was calculated for the four County refuse transfer 
stations, and summed.  

Data Source: The locations of the transfer stations are from the data provided in the County’s 
Integrated Solid Waste Management Plan (September 2009), County of Kaua‘i, Department of Public 
Works. The tonnage of wastes handled by each of the transfer stations in 2005 was provided by the 
County. Haul distances were calculated using Google Maps. 

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 10-point scale where 1 is the most ton-miles of waste 
requiring shipping, 10 is the least ton-miles of waste requiring shipping, and intermediate values 
were scaled proportionately. 

Raw Score 

(ton-miles) 
Scaled 
Score Measure 

1,230,953 – 1,271,002 1 The score for the site with the most ton-miles of waste requiring shipping each year. 

1,150,853 – 1,230,952 2 Intermediate values scaled proportionally. 

1,070,754 – 1,150,853 3 

990,654 – 1,070,753 4 

910,555 – 990,654 5 

830,455 – 910,554 6 

750,356 – 830,454 7 

670,256 – 750,355 8 

590,157 – 670,255 9 

550,106 – 590,156 10 The score for the site with the fewest ton-miles of waste requiring shipping each year. 

 

Data Evaluation and Site Scores: 

18.1 KĀLEPA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: 554,787 ton-miles 
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 Scaled Score: 10 

18.2 KEKAHA MAUKA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: 1,271,002 ton-miles 

 Scaled Score: 1 

18.3 KĪPŪ 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: 570,170 ton-miles 

 Scaled Score: 10 

18.4 KOLOA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: 808,086 ton-miles 

 Scaled Score: 7 

18.5 KUMUKUMU 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: 550,106 ton-miles 

 Scaled Score: 10 

18.6 MAALO 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: 604,032 ton-miles 

 Scaled Score: 9 

18.7 PUU O PAPAI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Raw Score: 967,050 ton-miles 

 Scaled Score: 5 

18.8 UMI 

• Complications obtaining the data: None 
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• Complications calculating the scaled score: None 

• Raw Score: 800,237 ton-miles 

 Scaled Score: 7 

 



   
July 2012 New Kaua‘i Landfill Siting Study Report Attachment B 
 

B-59 

19.0 ADEQUACY OF SITE DRAINAGE 

This criterion measures the adequacy of site drainage. The ability of the landfill to drain surface 
water naturally from on- and off-site tributary areas reduces engineering- and design-associated 
costs. Sites with soils conducive to good drainage are preferred (based on installation of a landfill 
liner system that meets or exceeds federal and state standards). 

How the raw score of the criterion was determined: 

Percent soil compositions of each proposed landfill site were calculated after exclusion of fill types. 
The soil type composing the highest percentage of soil at each landfill site was determined to be the 
primary soil type. The drainage classification of the primary soil type was used to determine the 
scaled score.  

Data Source: The ability of a landfill to drain water is a function of the surface soils. Soil information 
was obtained from the Soil Survey Geographic (SSURGO) database for the Island of Kaua‘i (USDA 
NRCS 2006). Soil series descriptions were obtained from the USDA Official Soil Series Descriptions 
(OSD) website (http://soils.usda.gov/technical/classification/osd/index.html) accessed on May 11, 
2012. 

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 10-point scale where 1 represents very poorly drained soils, 
10 represents excessively drained soils. 

Scaled Score Measure 

1 Poorly drained 

4 Moderately well drained 

7 Well drained 

10 Excessively drained 

 

Data Evaluation and Site Scores: 

19.1 KĀLEPA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Soil is extremely heterogeneous in nature and 
actual site soils could differ significantly from what is presented in the 1:24,000 scale soil 
survey data. The analysis presented is for the dominant component within a soil map unit 
and smaller inclusions within soil map units are ignored.  

• Soil findings: 

– The predominant soils at the Kālepa site are Lihue silty clay (66.5 percent [%] of the site) 
and Lihue gravelly silty clay (32.2% of the site). Kalapa silty clay comprises 1.3% of the 
soil at the site. 

• Raw Score: Well drained 

 Scaled Score: 8 

19.2 KEKAHA MAUKA 

• Complications obtaining the data: None 

http://soils.usda.gov/technical/classification/osd/index.html
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• Complications calculating the scaled score: Soil is extremely heterogeneous in nature and 
actual site soils could differ significantly from what is presented in the 1:24,000 scale soil 
survey data. The analysis presented is for the dominant component within a soil map unit 
and smaller inclusions within soil map units are ignored.  

• Soil findings: 

– The predominant soils at the Kekaha Mauka site are Jaucas loamy fine sand (66.5%), 
Kekaha silty clay (20.4%), Kekaha clay (10.1%), and Nohili clay (4%). 

• Raw Score: Excessively drained 

 Scaled Score: 10 

19.3 KĪPŪ 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Soil is extremely heterogeneous in nature and 
actual site soils could differ significantly from what is presented in the 1:24,000 scale soil 
survey data. The analysis presented is for the dominant component within a soil map unit 
and smaller inclusions within soil map units are ignored. 

• Soil findings: 

– The predominant soils at the Kipu site are Puhi silty clay loam (94.8%) and Kapaa silty 
clay (5.2%). 

• Raw Score: Well drained 

 Scaled Score: 8 

19.4 KOLOA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Soil is extremely heterogeneous in nature and 
actual site soils could differ significantly from what is presented in the 1:24,000 scale soil 
survey data. The analysis presented is for the dominant component within a soil map unit 
and smaller inclusions within soil map units are ignored. 

• Soil findings: 

– The predominant soils at the Koloa site are Waikomo stony silty clay (95.4%) and Kaena 
clay (4.3%). Kalapa silty clay comprises 0.3% of soil at the site. 

• Raw Score: Well drained 

 Scaled Score: 8 

19.5 KUMUKUMU 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Soil is extremely heterogeneous in nature and 
actual site soils could differ significantly from what is presented in the 1:24,000 scale soil 
survey data. The analysis presented is for the dominant component within a soil map unit 
and smaller inclusions within soil map units are ignored. 

• Soil findings: 

– The predominant soils at the Kumukumu site are Ioleau silty clay loam (55.5%), Lihue 
silty clay (18.4%), and Puhi silty clay loam (26.1%). 
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• Raw Score: Well drained 

 Scaled Score: 8 

19.6 MAALO 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Soil is extremely heterogeneous in nature and 
actual site soils could differ significantly from what is presented in the 1:24,000 scale soil 
survey data. The analysis presented is for the dominant component within a soil map unit 
and smaller inclusions within soil map units are ignored. 

• Soil findings: 

– The soils at the Ma‘alo site are Lihue silty clay (78.1%), Lihue gravelly silty clay (9.2%), 
Nonopahu clay (8.6%), Ioleau silty clay loam (2.9%), and Kalapa silty clay (1.2%). 

• Raw Score: Well drained 

 Scaled Score: 8 

19.7 PUU O PAPAI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Soil is extremely heterogeneous in nature and 
actual site soils could differ significantly from what is presented in the 1:24,000 scale soil 
survey data. The analysis presented is for the dominant component within a soil map unit 
and smaller inclusions within soil map units are ignored.  

• Soil findings: 

– The predominant soils at the Pu‘u O Papai site are Makaweli silty clay loam (96.6%) and 
Lihue gravelly silty clay (3.4%). 

• Raw Score: Well drained 

 Scaled Score: 8 

19.8 UMI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Soil is extremely heterogeneous in nature and 
actual site soils could differ significantly from what is presented in the 1:24,000 scale soil 
survey data. The analysis presented is for the dominant component within a soil map unit 
and smaller inclusions within soil map units are ignored. 

• Soil findings: 

– The predominant soils at the Umi site are Koloa stony silty clay (79.2%), Makaweli stony 
silty clay loam (18.9%), and Lihue silty clay (1.7%). 

• Raw Score: Well drained 

 Scaled Score: 8 
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20.0 COST OF DEVELOPMENT 

This criterion measures the cost of site development, including but not limited to scale facilities, 
maintenance shops, cell preparation, drainage, control systems, bringing utilities to the site, 
excavation of the initial operating area, access road improvements, and other infrastructure related 
costs. The cost of development was divided by the site life, resulting in a cost per year of site life. 
Sites with lower costs are preferred. 

How the raw score of the criterion was determined: 

Total costs and estimated site life were estimated according to the methods and assumptions 
detailed in the Preliminary Engineering Evaluation contained in Section 5 of the Siting Summary 
Report. 

Data Source: Unit and lump sum costs were based on recent costs for projects on Kaua‘i and the 
neighboring islands.  

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 10-point scale where 1 is the highest development cost per 
year, 10 is the lowest development cost per year, and intermediate values were scaled 
proportionately. 

Raw Score 

($MM / year) Scaled Score Measure 

2.94 – 3.04 1 The highest development cost per year. 

2.73 – 2.94 2 Intermediate values scaled proportionally. 

2.52 – 2.73 3 

2.31 – 2.52 4 

2.11 – 2.31 5 

1.90 – 2.11 6 

1.69 – 1.90 7 

1.48 – 1.69 8 

1.28 – 1.48 9 

1.17 – 1.27 10 The lowest development cost per year. 

 

Data Evaluation and Site Scores: 

20.1 KĀLEPA 

• Complications obtaining the data: Cost estimates at this stage are planning-level in detail, 
and intended to be for comparative purposes only. Although the landfill will to be constructed 
in phases, these development costs measure the cost of developing the entire landfill 
footprint. 

• Complications calculating the scaled score: Cost estimates are planning-level in detail. 
Calculations and assumptions are detailed in Section 5 of the Siting Summary Report. 

• Life of the Landfill: 26 years 

• Raw Score: 3.04 $MM/yr 

 Scaled Score: 1 
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20.2 KEKAHA MAUKA 

• Complications obtaining the data: Cost estimates at this stage are planning-level in detail, 
and intended to be for comparative purposes only. Although the landfill will to be constructed 
in phases, these development costs measure the cost of developing the entire landfill 
footprint. 

• Complications calculating the scaled score: Cost estimates are planning-level in detail, and 
the calculations and assumptions are detailed in Section 5 of the Siting Summary Report. 

• Life of the Landfill: 60 years 

• Raw Score: 2.15 $MM/yr 

 Scaled Score: 5 

20.3 KĪPŪ 

• Complications obtaining the data: Cost estimates at this stage are planning-level in detail, 
and intended to be for comparative purposes only. Although the landfill will to be constructed 
in phases, these development costs measure the cost of developing the entire landfill 
footprint. 

• Complications calculating the scaled score: Cost estimates are planning-level in detail, and 
the calculations and assumptions are detailed in Section 5 of the Siting Summary Report. 

• Life of the Landfill: 56 years 

• Raw Score: 2.12 $MM/yr 

 Scaled Score: 5 

20.4 KOLOA 

• Complications obtaining the data: Cost estimates at this stage are planning-level in detail, 
and intended to be for comparative purposes only. Although the landfill will to be constructed 
in phases, these development costs measure the cost of developing the entire landfill 
footprint. 

• Complications calculating the scaled score: Cost estimates are planning-level in detail, and 
the calculations and assumptions are detailed in Section 5 of the Siting Summary Report. 

• Life of the Landfill: 69 years 

• Raw Score: 1.77 $MM/yr 

 Scaled Score: 7 

20.5 KUMUKUMU 

• Complications obtaining the data: Cost estimates at this stage are planning-level in detail, 
and intended to be for comparative purposes only. Although the landfill will to be constructed 
in phases, these development costs measure the cost of developing the entire landfill 
footprint. 

• Complications calculating the scaled score: Cost estimates are planning-level in detail, and 
the calculations and assumptions are detailed in Section 5 of the Siting Summary Report. 

• Life of the Landfill: 104 years 

• Raw Score: 1.56 $MM/yr 

 Scaled Score: 8 
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20.6 MAALO 

• Complications obtaining the data: Cost estimates at this stage are planning-level in detail, 
and intended to be for comparative purposes only. Although the landfill will to be constructed 
in phases, these development costs measure the cost of developing the entire landfill 
footprint. 

• Complications calculating the scaled score: Cost estimates are planning-level in detail, and 
the calculations and assumptions are detailed in Section 5 of the Siting Summary Report. 

• Life of the Landfill: 264 years 

• Raw Score: 1.17 $MM/yr 

 Scaled Score: 10 

20.7 PUU O PAPAI 

• Complications obtaining the data: Cost estimates at this stage are planning-level in detail, 
and intended to be for comparative purposes only. Although the landfill will to be constructed 
in phases, these development costs measure the cost of developing the entire landfill 
footprint. 

• Complications calculating the scaled score: Cost estimates are planning-level in detail, and 
the calculations and assumptions are detailed in Section 5 of the Siting Summary Report. 

• Life of the Landfill: 95 years 

• Raw Score: 1.62 $MM/yr 

 Scaled Score: 8 

20.8 UMI 

• Complications obtaining the data: Cost estimates at this stage are planning-level in detail, 
and intended to be for comparative purposes only. Although the landfill will to be constructed 
in phases, these development costs measure the cost of developing the entire landfill 
footprint. 

• Complications calculating the scaled score: Cost estimates are planning-level in detail, and 
the calculations and assumptions are detailed in Section 5 of the Siting Summary Report. 

• Life of the Landfill: 53 years 

• Raw Score: 2.22 $MM/yr 

 Scaled Score: 5 

 



   
July 2012 New Kaua‘i Landfill Siting Study Report Attachment B 
 

B-65 

21.0 COST OF OPERATIONS 

This criterion measures the annual cost of site operations, including but not limited to equipment, 
operations, utility and fuel costs, management, personnel, leachate and gas management, daily 
cover, wet weather operations, and other services needed to properly operate and maintain a landfill. 
Sites with lower costs are preferred. 

How the raw score of the criterion was determined: 

Total costs and estimated site life were estimated according to the methods and assumptions 
detailed in the Preliminary Engineering Evaluation contained in Section 5 of the Siting Summary 
Report. 

Data Source: Unit and lump sum costs were based on recent costs for projects on Kaua‘i and the 
neighboring islands, including the annual operating costs at the existing Kekaha Sanitary Phase II 
Landfill.  

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 10-point scale where 1 is the highest annual operational cost, 
10 is the lowest annual operational cost, and intermediate values were scaled proportionately: 

Raw Score 

($MM / year) Scaled Score Measure 

5.43 – 5.44 1 The highest annual operational cost. 

5.42 – 5.43 2 Intermediate values scaled proportionally. 

5.40 – 5.42 3 

5.39 – 5.40 4 

5.38 – 5.39 5 

5.36 – 5.38 6 

5.35– 5.36 7 

5.33 – 5.35 8 

5.32 – 5.33 9 

5.31 – 5.32 10 The lowest annual operational cost. 

 

Data Evaluation and Site Scores: 

21.1 KĀLEPA 

• Complications obtaining the data: None. The cost of operations will be partially offset by the 
tipping fees collected. 

• Complications calculating the scaled score: None 

• Raw Score: 5.31 $MM/yr 

 Scaled Score: 10 

21.2 KEKAHA MAUKA 

• Complications obtaining the data: None. The cost of operations will be partially offset by the 
tipping fees collected. 

• Complications calculating the scaled score: None 

• Raw Score: 5.44 $MM/yr 
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 Scaled Score: 1 

21.3 KĪPŪ 

• Complications obtaining the data: None. The cost of operations will be partially offset by the 
tipping fees collected. 

• Complications calculating the scaled score: None 

• Raw Score: 5.31 $MM/yr 

 Scaled Score: 10 

21.4 KOLOA 

• Complications obtaining the data: None. The cost of operations will be partially offset by the 
tipping fees collected. 

• Complications calculating the scaled score: None 

• Raw Score: 5.34 $MM/yr 

 Scaled Score: 8 

21.5 KUMUKUMU 

• Complications obtaining the data: None. The cost of operations will be partially offset by the 
tipping fees collected. 

• Complications calculating the scaled score: None 

• Raw Score: 5.36 $MM/yr 

 Scaled Score: 7 

21.6 MAALO 

• Complications obtaining the data: None. The cost of operations will be partially offset by the 
tipping fees collected. 

• Complications calculating the scaled score: None 

• Raw Score: 5.32 $MM/yr 

 Scaled Score: 9 

21.7 PUU O PAPAI 

• Complications obtaining the data: None. The cost of operations will be partially offset by the 
tipping fees collected. 

• Complications calculating the scaled score: None 

• Raw Score: 5.38 $MM/yr 

 Scaled Score: 5 

21.8 UMI 

• Complications obtaining the data: None. The cost of operations will be partially offset by the 
tipping fees collected. 

• Complications calculating the scaled score: None 

• Raw Score: 5.33 $MM/yr 
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 Scaled Score: 9 
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22.0 AVAILABILITY OF UTILITIES (WATER) 

The availability of various utilities was considered, as discussed below. This criterion measures the 
distance from the site to existing water utility lines, which indicates the anticipated cost of 
development. Sites closer to existing utility lines are preferable. 

How the raw score of the criterion was determined: 

The County of Kaua‘i Wastewater Division provided maps of the exiting sewer lines for the entire 
island. As no sewer lines exist near any of the eight sites, each site may require special handling of 
sewage (e.g., via cesspools), and therefore this criteria is not expected to distinguish the sites. 

The availability of telephone lines is not expected to distinguish the sites, because cell phones can 
be used. 

We repeatedly tried to contact the KIUC regarding the availability of power near the sites, but did not 
receive any response. Visible electric lines in the vicinity were noted during site reconnaissance. This 
data will be updated as it becomes available. 

The provision of water supply is essential to the operation of a landfill. It is used for dust control, 
irrigation, firefighting, potable water, and related necessities. The distance from the nearest water 
supply line to the site was measured to determine the length of connection (construction effort) 
required to provide water. The availability of water is considered the most important (and potentially 
costly) utility, and is therefore used to quantify this criterion. 

Data Source: As-built water utility drawings were provided by the Department of Water and the 
Wastewater Division, County of Kaua‘i, and supplemented by site reconnaissance. The raw score is 
the distance from the site to the nearest existing water source in miles. 

How the scaled score of the criterion was determined: 

 The raw scores were transformed to a 10-point scale where 1 is the greatest distance from a water 
source, 10 is the shortest distance from a water source, and intermediate values were scaled 
proportionately. 

Raw Score 

(miles) Scaled Score Measure 

2.09 – 2.19 1 The score for the site with the greatest distance from a water source. 

1.89 – 2.09 2 Intermediate values scaled proportionally. 

1.69 – 1.89 3 

1.48 – 1.68 4 

1.28 – 1.48 5 

1.08 – 1.28 6 

0.88 – 1.08 7 

0.68 – 0.88 8 

0.47 – 0.67 9 

0.37 – 0.47 10 The score for the site with the shortest distance from a water source. 

 

Data Evaluation and Site Scores: 
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22.1 KĀLEPA 

• Complications obtaining the data: Definitive records were not available for all utilities at all 
sites, therefore in some cases the distances to the nearest utility lines are estimates.  

• Location of Water Line: Ma'alo Road 

• Raw Score: 1.76 miles 

 Scaled Score: 3 

22.2 KEKAHA MAUKA 

• Complications obtaining the data: Definitive records were not available for all utilities at all 
sites, therefore in some cases the distances to the nearest utility lines are estimates.  

• Location of Water Line: Kaumualii Highway 

• Raw Score: 0.59 miles 

 Scaled Score: 9 

22.3 KĪPŪ 

• Complications obtaining the data: Definitive records were not available for all utilities at all 
sites, therefore in some cases the distances to the nearest utility lines are estimates.  

• Location of Water Line: Aakukui Road 

• Raw Score: 0.48 miles 

 Scaled Score: 9 

22.4 KOLOA 

• Complications obtaining the data: Definitive records were not available for all utilities at all 
sites, therefore in some cases the distances to the nearest utility lines are estimates.  

• Location of Water Line: Mahaulepu Road 

• Raw Score: 0.73 miles 

 Scaled Score: 8 

22.5 KUMUKUMU 

• Complications obtaining the data: Definitive records were not available at all utilities for all 
sites, therefore in some cases the distances to the nearest utility lines are estimates.  

• Location of Water Line: Kuhio Highway 

• Raw Score: 0.37 miles 

 Scaled Score: 10 

22.6 MAALO 

• Complications obtaining the data: Definitive records were not available for all utilities at all 
sites, therefore in some cases the distances to the nearest utility lines are estimates.  

• Location of Water Line: Ma‘alo Road 

• Raw Score: 2.19 miles 

 Scaled Score: 1 



   
July 2012 New Kaua‘i Landfill Siting Study Report Attachment B 
 

B-70 

22.7 PUU O PAPAI 

• Complications obtaining the data: Definitive records were not available for all utilities at all 
sites, therefore in some cases the distances to the nearest utility lines are estimates. Water 
utility maps for this site could not be located. It was assumed that the closest utility lines are 
located at Kaumualii Highway. 

• Location of Water Line: Kaumualii Highway 

• Raw Score: 1.10 miles 

 Scaled Score: 6 

22.8 UMI 

• Complications obtaining the data: Definitive records were not available for all utilities at all 
sites, therefore in some cases the distances to the nearest utility lines are estimates. Water 
utility maps for this site could not be located. It was assumed that the closest utility lines are 
located Highway 540. 

• Location of Water Line: Highway 540 

• Raw Score: 0.55 miles 

 Scaled Score: 9 
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23.0 ACCESS TO FIRE PROTECTION 

This criterion measures the fire response time for the site. Sites with shorter response times are 
preferred. 

How the raw score of the criterion was determined: 

The County of Kaua‘i Fire Department provided estimated response times to the landfill site from the 
nearest fire station. 

Data Source: Captain David Bukoski, Kaua‘i Fire Prevention Bureau 

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 10-point scale where 1 is the slowest fire response time, 10 is 
the quickest fire response time, and intermediate values were scaled proportionately. 

Raw Score 

(minutes) 
Scaled 
Score Measure 

14 – 15 1 The score for the landfill site with the slowest fire response time. 

13 – 14 2 Intermediate values scaled proportionally. 

12 – 13 3 

11 – 12 4 

10 – 11 5 

9 – 10 6 

8 – 9 7 

7 – 8 8 

6 – 7 9 

5 – 6 10 The score for the landfill site with the quickest fire response time. 

 

Data Evaluation and Site Scores: 

23.1 KĀLEPA 

• Complications obtaining the data: None  

• Complications calculating the scaled score: None 

• Nearest fire station: Lihue 

• Raw Score: 10 minutes 

• Scaled Score: 6 

23.2 KEKAHA MAUKA 

• Complications obtaining the data: None  

• Complications calculating the scaled score: None 

• Nearest fire station: Waimea 

• Raw Score: 15 minutes 

• Scaled Score: 1 
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23.3 KĪPŪ 

• Complications obtaining the data: None  

• Complications calculating the scaled score: None 

• Nearest fire station: Lihue 

• Raw Score: 10 minutes 

• Scaled Score: 6 

23.4 KOLOA 

• Complications obtaining the data: None  

• Complications calculating the scaled score: None 

• Nearest fire station: Koloa 

• Raw Score: 10 minutes 

• Scaled Score: 6 

23.5 KUMUKUMU 

• Complications obtaining the data: None  

• Complications calculating the scaled score: None 

• Nearest fire station: Lihue 

• Raw Score: 10 minutes 

• Scaled Score: 6 

23.6 MAALO 

• Complications obtaining the data: None  

• Complications calculating the scaled score: None 

• Nearest fire station: Lihue 

• Raw Score: 10 minutes 

• Scaled Score: 6 

23.7 PUU O PAPAI 

• Complications obtaining the data: None  

• Complications calculating the scaled score: None 

• Nearest fire station: Hanapepe 

• Raw Score: 15 minutes 

• Scaled Score: 1 

23.8 UMI 

• Complications obtaining the data: None  

• Complications calculating the scaled score: None 

• Nearest fire station: Kalaheo 
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• Raw Score: 5 minutes 

• Scaled Score: 10 
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24.0 AVAILABILITY OF EXISTING ACCESS ROADWAY FROM HIGHWAY OR 
COLLECTOR STREET/ROAD 

This criterion measures the availability of an existing access roadway from a highway or collector 
street/road. The “access road” could be any county or state street or road as long as it has no 
county, state, or federal numerical designation. Sites with shorter distances requiring development of 
access roads are preferred. 

How the raw score of the criterion was determined: 

Nearby roadways and likely access points to sites were identified on available maps. Distances were 
estimated between roadway(s) and access point(s), in miles.  

Data Source: State of Hawai‘i GIS maps, Google Earth database, and County of Kaua‘i map 
information. 

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 10-point scale where 1 is the longest distance requiring 
development of access roads, 10 is the shortest distance requiring development of access roads, 
and intermediate values were scaled proportionately. 

Raw Score 

(miles) 
Scaled 
Score Measure 

1.5 – 1.6 1 Site with the longest distance requiring development of access roads. 

1.3 – 1.5 2 Intermediate values scaled proportionally. 

1.1 – 1.3 3 

1.0 – 1.1 4 

0.8 – 1.0 5 

0.6 – 0.8 6 

0.4 – 0.6 7 

0.3 – 0.4 8 

0.1 – 0.3 9 

0 – 0.1 10 Site with the shortest distance requiring development of access roads. 

 

Data Evaluation and Site Scores: 

24.1 KĀLEPA 

• Complications obtaining the data: Access points may change when final design plans are 
developed, and landowners are consulted. Therefore, distances to the nearest access 
roadway are estimates and should not be considered to be exact. 

• Complications calculating the scaled score: None. 

• Availability of existing access roadway: Ma‘alo Road (Highway 583 and classified as a 
secondary highway), 1.3 miles to the west, is the nearest standard well-travelled roadway. 
Construction will be required to improve site access. 

• Raw Score: 1.3 miles 

• Scaled Score: 3 
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24.2 KEKAHA MAUKA 

• Complications obtaining the data: Access points may change when final design plans are 
developed, and landowners are consulted. Therefore, distances to the nearest access 
roadway are estimates and should not be considered to be exact. 

• Complications calculating the scaled score: None. 

• Availability of existing access roadway: Kaumualii Highway abuts the southwestern 
boundary of the site. Minimal construction improvements are anticipated to be required. 

• Raw Score: 0 miles 

• Scaled Score: 10 

24.3 KĪPŪ 

• Complications obtaining the data: Access points may change when final design plans are 
developed, and landowners are consulted. Therefore, distances to the nearest access 
roadway are estimates and should not be considered to be exact. 

• Complications calculating the scaled score: None. 

• Availability of existing access roadway: The northern boundary of the site abuts Hulemalu 
Road, a well-traveled roadway. 

• Raw Score: 0 miles 

• Scaled Score: 10 

24.4 KOLOA 

• Complications obtaining the data: Access points may change when final design plans are 
developed, and landowners are consulted. Therefore, distances to the nearest access 
roadway are estimates and should not be considered to be exact. 

• Complications calculating the scaled score: None. 

• Availability of existing access roadway: Site is adjacent to Kaluahonu Road to the west. 
Well-traveled Maluhia Road is 2 miles to the west of the site and connects to Kaumualii 
Highway (2.76 miles north). Limited construction to Kaluahonu Road may be required to 
improve site access. 

• Raw Score: 0 miles 

• Scaled Score: 10 

24.5 KUMUKUMU 

• Complications obtaining the data: Access points may change when final design plans are 
developed, and landowners are consulted. Therefore, distances to the nearest access 
roadway are estimates and should not be considered to be exact. 

• Complications calculating the scaled score: None. 

• Availability of existing access roadway: Kuhio Highway abuts the site to the east. 

• Raw Score: 0 miles 

• Scaled Score: 10 



   
July 2012 New Kaua‘i Landfill Siting Study Report Attachment B 
 

B-76 

24.6 MAALO 

• Complications obtaining the data: Access points may change when final design plans are 
developed, and landowners are consulted. Therefore, distances to the nearest access 
roadway are estimates and should not be considered to be exact. 

• Complications calculating the scaled score: None. 

• Availability of existing access roadway: Ma‘alo Road, (Highway 583 and classified as a 
secondary highway), the nearest well-travelled road, is 1.57 miles to the northwest. 
Construction will be required to improve site access. 

• Raw Score: 1.57 miles 

• Scaled Score: 1 

24.7 PUU O PAPAI 

• Complications obtaining the data: Access points may change when final design plans are 
developed, and landowners are consulted. Therefore, distances to the nearest access 
roadway are estimates and should not be considered to be exact. 

• Complications calculating the scaled score: None. 

• Availability of existing access roadway: Site is 0.59 miles northeast of Kaumualii Highway. 
The access road is through agricultural fields and will require construction improvements. 

• Raw Score: 0.59 miles 

• Scaled Score: 7 

24.8 UMI 

• Complications obtaining the data: Access points may change when final design plans are 
developed, and landowners are consulted. Therefore, distances to the nearest access 
roadway are estimates and should not be considered to be exact. 

• Complications calculating the scaled score: None. 

• Availability of existing access roadway: The western boundary of the site abuts Halewili 
Road (Highway 540 and classified as a secondary highway), which is a well-traveled road. 

• Raw Score: 0 miles 

• Scaled Score:10 

 



   
July 2012 New Kaua‘i Landfill Siting Study Report Attachment B 
 

B-77 

25.0 PROXIMITY TO PARKS AND RECREATIONAL FACILITIES 

This criterion reflects the distance between the site and the nearest park and/or recreational facility. 
Sites located further from parks or recreational facilities are preferred.  

How the raw score of the criterion was determined: 

The distance in miles from the footprint boundary to the nearest park or recreational facility was 
measured using a GIS system. The State GIS system was used to identify parks and recreational 
facilities. 

Data Source: C&C parcel data (Oahu), GDSI parcel data (Kauai and Maui). The layer for the data is 
located at the following link: http://hawaii.gov/dbedt/gis/parks.htm 

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 10-point scale where 1 is the shortest distance to parks and 
recreational facilities, 10 is the longest distance to parks and recreational facilities, and intermediate 
values were scaled proportionately. 

Raw Score 

(miles) 
Scaled 
Score Measure 

0.40 – 0.48 1 The score for the shortest distance to parks and recreational facilities. 

0.48 – 0.65 2 Intermediate values scaled proportionally. 

0.65 – 0.82 3 

0.82 – 0.99 4 

0.99 – 1.16 5 

1.16 – 1.33 6 

1.33 – 1.50 7 

1.50 – 1.66 8 

1.67 – 1.83 9 

1.84 – 1.92 10 The score for the longest distance to parks and recreational facilities. 

 

Data Evaluation and Site Scores: 

25.1 KĀLEPA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Distance and direction from the site to the nearest park or recreational facility: 0.65 miles to 
the southeast 

• Name of park or recreational facility: Hanamaulu Park 

• Raw Score: 0.65 miles 

 Scaled Score: 2 

25.2 KEKAHA MAUKA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 
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• Distance and direction from the site to the nearest park or recreational facility: 0.74 miles to 
the southeast. 

• Name of park or recreational facility: Kekaha Beach Park 

• Raw Score: 0.74 miles 

 Scaled Score: 3 

25.3 KĪPŪ 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Distance and direction from the site to the nearest park or recreational facility: 1.05 miles to 
the northeast. 

• Name of park or recreational facility: Puhi Park 

• Raw Score: 1.05 miles 

 Scaled Score: 5 

25.4 KOLOA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Distance and direction from the site to the nearest park or recreational facility: 1.18 miles to 
west. 

• Name of park or recreational facility: Koloa Park 

• Raw Score: 1.18 miles 

 Scaled Score: 6 

25.5 KUMUKUMU 

• Complications obtaining the data: None 

• Complications calculating the scaled score: None 

• Distance and direction from the site to the nearest park or recreational facility: 1.12 miles to 
the North 

• Name of park or recreational facility: Recreational park near to Anahola 

• Raw Score: 1.12 miles 

 Scaled Score: 5 

25.6 MAALO 

• Complications obtaining the data: None  

• Complications calculating the scaled score: None 

• Distance and direction from the site to the nearest park or recreational facility: 0.4 miles to 
the northwest. 

• Name of park or recreational facility: Wailua River State Park 

• Raw Score: 0.4 miles 
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 Scaled Score: 1 

25.7 PUU O PAPAI 

• Complications obtaining the data: None  

• Complications calculating the scaled score: None 

• Distance and direction from the site to the nearest park or recreational facility: 1.92 miles to 
the southeast. 

• Name of park or recreational facility: Hanapepe Heights House Lots Park 

• Raw Score: 1.92 miles 

 Scaled Score: 10 

25.8 UMI 

• Complications obtaining the data: None.  

• Complications calculating the scaled score: None. 

• Distance and direction from the site to the nearest park or recreational facility: 0.61 miles to 
the Northeast. 

• Name of park or recreational facility: Kukuiolono Park and Golf Course 

• Raw Score: 0.61 miles 

 Scaled Score: 2 
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26.0 LANDFILL CAPACITY OR SITE LIFE 

This criterion reflects the expected landfill capacity or site life, expressed in years. Sites with a longer 
expected site life are preferred. 

How the raw score of the criterion was determined: 

The “Site life” is the number of years the site is expected to accept waste based on the landfill 
geometry, the projected volume of waste generated, and the amount of soils used for daily cover. 
The expected landfill capacity, or site life, is calculated in the Preliminary Engineering Evaluation in 
the Siting Study Report. The uniform assumptions that were applied to all sites and other details of 
the calculation are detailed in the Preliminary Engineering Evaluation.  

Data Source: Kekaha Landfill operation records and project correspondence with Waste 
Management of Hawaii and the DPW. 

How the scaled score of the criterion was determined: 

The raw scores were transformed to a 10-point scale where 1 is the shortest life expectancy, 10 is 
the longest life expectancy, and intermediate values were scaled proportionately. 

Raw Score 

(years) 
Scaled 
Score Measure 

26 – 39 1 The score for the site with the shortest life expectancy. 

39 – 65 2 Intermediate values scaled proportionally. 

66 – 92 3 

92 – 118 4 

119 – 145 5 

145 – 171 6 

171 – 198 7 

198 – 224 8 

224 – 251 9 

251 – 264 10 The score for the site with the longest life expectancy. 

 

Data Evaluation and Site Scores: 

26.1 KĀLEPA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Airspace volumes are estimates based on 
current landfilling practices that may not fully reflect actual operations and waste mass intake 
in the future. Unknown local geologic conditions can significantly affect the geometry of the 
landfill, and will be investigated in the future for those sites considered further for use as the 
County’s landfill.  

• Airspace volume and site life: The site conceptually has an airspace volume of 4,032,323 cy 
equating to 26 years of site life. 

• Raw Score: 26 years 

• Scaled Score: 1 

26.2 KEKAHA MAUKA 

• Complications obtaining the data: None 
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• Complications calculating the scaled score: Airspace volumes are estimates based on 
current landfilling practices that may not fully reflect actual operations and waste mass intake 
in the future. Unknown local geologic conditions can significantly affect the geometry of the 
landfill, and will be investigated in the future for those sites considered further for use as the 
County’s landfill.  

• Airspace volume and site life: The site conceptually has an airspace volume of 9,254,828 cy 
equating to 60 years of site life. 

• Raw Score: 60 years 

 Scaled Score: 2 

26.3 KĪPŪ 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Airspace volumes are estimates based on 
current landfilling practices that may not fully reflect actual operations and waste mass intake 
in the future. Unknown local geologic conditions can significantly affect the geometry of the 
landfill, and will be investigated in the future for those sites considered further for use as the 
County’s landfill.  

• Airspace volume and site life: The site conceptually has an airspace volume of 8,704,858 cy 
equating to 56 years of site life. 

• Raw Score: 56 years 

 Scaled Score: 2 

26.4 KOLOA 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Airspace volumes are estimates based on 
current landfilling practices that may not fully reflect actual operations and waste mass intake 
in the future. Unknown local geologic conditions can significantly affect the geometry of the 
landfill, and will be investigated in the future for those sites considered further for use as the 
County’s landfill.  

• Airspace volume and site life: The site conceptually has an airspace volume of 10,639,682 
cy equating to 69 years of site life. 

• Raw Score: 69 years 

 Scaled Score: 3 

26.5 KUMUKUMU 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Airspace volumes are estimates based on 
current landfilling practices that may not fully reflect actual operations and waste mass intake 
in the future. Unknown local geologic conditions can significantly affect the geometry of the 
landfill, and will be investigated in the future for those sites considered further for use as the 
County’s landfill.  

• Airspace volume and site life: The site conceptually has an airspace volume of 16,164,268 
cy equating to 104 years of site life. 

• Raw Score: 104 years 

 Scaled Score: 4 
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26.6 MAALO 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Airspace volumes are estimates based on 
current landfilling practices that may not fully reflect actual operations and waste mass intake 
in the future. Unknown local geologic conditions can significantly affect the geometry of the 
landfill, and will be investigated in the future for those sites considered further for use as the 
County’s landfill.  

• Airspace volume and site life: The site conceptually has an airspace volume of 40,964,455 
cy equating to 264 years of site life. 

• Raw Score: 264 years 

 Scaled Score: 1 

26.7 PUU O PAPAI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Airspace volumes are estimates based on 
current landfilling practices that may not fully reflect actual operations and waste mass intake 
in the future. Unknown local geologic conditions can significantly affect the geometry of the 
landfill, and will be investigated in the future for those sites considered further for use as the 
County’s landfill.  

• Airspace volume and site life: The site conceptually has an airspace volume of 14,794,854 
cy equating to 95 years of site life. 

• Raw Score: 95 years 

 Scaled Score: 4 

26.8 UMI 

• Complications obtaining the data: None 

• Complications calculating the scaled score: Airspace volumes are estimates based on 
current landfilling practices that may not fully reflect actual operations and waste mass intake 
in the future. Unknown local geologic conditions can significantly affect the geometry of the 
landfill, and will be investigated in the future for those sites considered further for use as the 
County’s landfill.  

• Airspace volume and site life: The site conceptually has an airspace volume of 8,182,034 cy 
equating to 53 years of site life. 

• Raw Score: 53 years 

 Scaled Score: 2 
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The County of Kaua‘i (County) has identified co-locating a host of reuse, recycling, reduction, and 
recovery programs, activities, and facilities in one location as a key element in implementing its 
Integrated Solid Waste Management Plan (ISWMP) (Beck 2009). This facility, termed a resource 
recovery park (RRP), would be a ‘one-stop service center’ that is intended to be a comprehensive 
and integrated set of waste management programs and facilities to support maximization of waste 
reuse, recycling, and recovery. Providing a single centralized location where residential and 
commercial entities are able to conduct all of their recycling and waste diversion activities can 
provide a synergistic effect, and help promote reuse, recycling, and reduction of waste disposal. The 
RRP is intended to supplement the County’s existing decentralized waste management facilities and 
help maximize diversion of waste from the landfill.  

This feasibility study (FS) explored existing waste diversion activities in Kaua‘i and in other counties 
of Hawai‘i, and generated waste quantity and composition data projected for a 20-year planning 
period. It then evaluated the various components and technologies currently available to the County, 
and explored the potential for co-locating a range of other facilities at the RRP that may further 
support resource recovery. Evaluation criteria included potential benefits to be provided, including 
potential for diversion of wastes from the municipal landfill, capital and operating and maintenance 
(O&M) costs, space requirements, and potential impacts to the community, including potential 
environmental and traffic impacts. 

Central to a RRP is: 

1. An Integrated Public Drop-off and Reuse Facility to promote increased diversion due to the 
convenience of a centralized one-stop service center with a relatively convenient and 
centralized location for the community to drop off materials intended for reuse or recycling 

The Integrated Public Drop-off and Reuse Facility would be integrated with the following RRP 
components and facilities: 

2. Recyclables and Waste Drop-off 
3. Household Hazardous Waste Depot 
4. Electronic Waste Depot 
5. Metals Recycling Facility 
6. Construction and Demolition Material Processing and Recycling Facility 
7. Used Tire Processing Facility 
8. Center for Hard-to-Recycle Materials 
9. Reuse Center 
10. Educational Center 

In addition, the following facilities and technologies were evaluated as potential components of the 
RRP: 

11. Materials Recovery Facility    
12. Composting Facility    
13. Anaerobic Digestion of Biomass  

Only one of these alternatives would be implemented.  
14. Biorefinery Facility    
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15. Landfill Gas to Energy Facility    
16. Waste to Energy Facility   These alternatives would not be implemented 

concurrently. 17. Waste to Fuel Facility   

The results of the evaluations were used to provide a recommendation for each component/facility, 
as summarized in detail in Section 6, Table 38. 

The amount and composition of waste generated on Kaua‘i will likely change over time, as will the 
value of resources that can be recovered. Consequently, it may be appropriate to develop the RRP 
in stages in a manner that allows it to adapt to changing conditions. Additionally, in some instances, 
technologies may be identified that are not currently cost effective, but could become so in the future. 
Therefore, it may be appropriate to phase the development of the RRP in a manner that allows it to 
adapt to changing conditions, changing waste diversion and disposal patterns, changing 
technologies, and changing budgetary conditions. The design of the RRP should allow it to evolve 
over time in response to these future possibilities. 

Two community meetings were held in January 2013 with the communities of Kaua‘i in the early 
planning stages of a Resource Recovery (RRP), after publication of the Draft Feasibility Study (FS) 
to the County website. The purposes of the meetings were to: 

• Present findings and preliminary recommendations of the Draft RRP FS; and 
• Solicit public feedback on the Draft RRP FS. 

Comments received during and after these meetings are summarized in Appendix F and have been 
incorporated into this report. 
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1.0 INTRODUCTION 

1.1 BACKGROUND − WASTE DIVERSION GOALS 

In 1991, the State of Hawai‘i set a goal for each county to divert 50 percent (%) of its waste stream 
from landfill disposal by 2000. In 2005, the County of Kaua‘i (County) reported a diversion rate of 
25%. In 2009, the County published its Integrated Solid Waste Management Plan (Beck 2009) 
(herein referred to as the ISWMP), which identified and recommended a range of programs, 
activities, and facilities to be implemented in order to maximize waste diversion. The ISWMP is a 
fundamental waste policy document for the County, and its recommendations and methodologies are 
employed herein. The ISWMP projected a diversion rate of 35% by 2013, a goal adopted by the 
County in 2009–2010. Currently, the County estimates that its diversion rate is approximately 31%. 

In order to maximize its waste diversion rate, the County has adopted zero-waste principles that 
promote the highest and best use of materials to eliminate waste and pollution by emphasizing a 
closed-loop system of production and consumption. Zero-waste principles are consistent with the 
County’s commitment to island-wide sustainability. The principles of a zero-waste policy and the 
zero-waste diversion goal were formally adopted by the Kaua‘i County Council in October 2011. 
Pursuant to this policy, the County has committed its legislation, policies, rulemaking, and actions to 
incorporate zero-waste management principles to the extent possible and feasible, with the specific 
goal of implementing the County’s ISWMP and achieving the waste diversion goals in a cost-
effective manner. As part of this process, the County adopted a longer-term waste diversion goal of 
70% by 2023. 

1.2 THE RESOURCE RECOVERY PARK CONCEPT 

The County has identified a key element to achieving its waste reduction goals, implementing the 
ISWMP, and furthering its zero-waste policy: co-locating a host of reuse, recycling, and recovery 
programs, activities, and facilities in one location. The resource recovery park (RRP) would be a 
‘one-stop service center’ for reuse, recycling, and other compatible activities that promotes 
maximizing waste reduction by accepting a broad range of materials that might otherwise be 
disposed of in the landfill. 

This document advances the design of the RRP, by evaluating the various technologies currently 
available to the County. The analyses in this feasibility study (FS) are guided by the principles 
adopted by the County as part of its ISWMP in pursuit of increased diversion from disposal, which 
includes minimization of cost, facilitation of business development, and increased public 
participation, among others. In addition, the County has identified the potential opportunity to locate 
a range of other facilities at the RRP that may further support resource recovery. The RRP is 
expected to be located near the new long-term municipal waste disposal facility when it is identified 
and approved, for economy of cost and integration of operations. 

A RRP is a facility where: 

 Larger quantities of wastes that are managed by curbside collection can be received and 
processed for reuse, recycling, or recovery. 

 Wastes that are not collected curbside can be received directly from residents or businesses 
to provide an outlet for the public to dispose of large-volume or bulky non-hazardous waste 
materials, and small-volume difficult-to-manage or hazardous waste materials. 

 Alternatives are provided to support the reuse and recovery of a broader range of valuable 
materials. 

 Facilities and services are made available to commercial establishments or private waste 
haulers that collect their waste with the means to achieve their own diversion goals or meet 
County policies/regulations such as disposal bans. These County-provided facilities are 
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generally intended to supplement and complement, not compete with, existing private-sector 
facilities. 

The RRP is intended to be a comprehensive and integrated set of waste management programs and 
facilities to support maximization of waste reuse, recycling, and recovery. It is anticipated that the 
RRP will offer a number of additional benefits to the County, possibly including energy production 
and job creation. The success of the RRP will ultimately be measured by the quantity of waste that is 
diverted from disposal, extending the life of the municipal landfill site. 

Generally, a RRP can range in scope from a small community-based facility, with select processes 
specific to that community’s waste profile, to a large-scale complex that integrates all aspects of 
waste management including collection, separation, and processing of a host of material streams. A 
RRP is typically established to accept recoverable materials directly from the public, the commercial 
sector, and potentially from private contractors; however, a RRP can also be developed to 
incorporate processing technologies or facilities required to prepare materials for secondary markets. 
The use of a RRP as a material processing facility may in turn provide an opportunity for businesses 
to co-locate at the RRP to utilize recovered materials or deliver complementary services. 

This FS presents best estimates of diversion potential for each technology or process under 
consideration for use at the RRP, and costs for developing, operating, and maintaining that 
technology or process. A wide range of options for minimizing landfill waste are available; the 
contribution of each option to the overall goal varies, and some estimates are necessarily imprecise. 
Potential options, some of which are presently offered by the County, range from education and 
awareness to some form of processing and utilizing materials that might otherwise be landfilled as a 
resource. A number of technical alternatives exist that could significantly decrease the quantity of 
residual waste remaining for landfilling. A number of the alternatives also overlap in terms of their 
requirement to utilize the same portion of the waste stream as a feedstock. Therefore, this FS 
reviews an extensive list of potential technologies for their cost, implementability, and diversion 
potential and other benefits, to support a cohesive and integrated strategy for design of the RRP. 

1.3 CENTRALIZED RRP VERSUS DECENTRALIZED FACILITIES 

Some communities have achieved their waste diversion goals by developing a network of 
decentralized waste management facilities. On Kaua‘i, such decentralized waste management 
facilities can include a combination of public- and private-sector facilities distributed throughout the 
entire waste-shed area (i.e., the island). Presently, the County is employing a decentralized 
approach to support waste diversion through the use of contractor and County operated facilities, 
such as the Kaua‘i Resource Center, the existing greenwaste composting facilities, waste transfer 
stations, and the Kaua‘i Recycles Drop Bin Program. In the future, the RRP can be designed and 
adapted to support these decentralized facilities, as well as the planned curbside collection of 
recyclables and greenwaste, and policies that the County may implement to facilitate diversion. The 
existing network of privately and publicly owned/operated decentralized facilities may also be 
adapted in the future to better complement and supplement the overall, evolving recycling needs of 
the island. 

Generally, benefits of decentralized waste management facilities may include: 

 Locating facilities closer to the point of generation for certain materials, thereby potentially 
reducing collection haul time and costs, and increasing convenience for some users. 

 Locating facilities closer to major transportation facilities (e.g., roadways, shipping terminals). 

Potential problems or insufficiencies of decentralized waste management facilities that the proposed 
RRP may help to alleviate include: 
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 Inability to take advantage of economies of scale, which may result in less (or no) diversion 
of some waste streams. 

 Redundancies can result in increased capital, labor, and maintenance costs. 

 Requiring the public to drive to several facilities to recycle and reduce their waste. 

 Creating obstacles for commercial entities to maximize their waste diversion. 

 More difficult to adapt several facilities to complement potential future policies. 

 No synergies between facilities to support sharing of resources and creation of joint business 
opportunities. 

The RRP need not replace, nor be considered in opposition to, a decentralized approach; instead, 
the RRP can enhance such an approach. Specifically, the County has the opportunity to take 
advantage of the positive aspects of decentralized facilities and processes, including those already in 
place on the island, while realizing the potential of a centralized facility to provide comprehensive 
services and maximize waste diversion. A properly designed and managed RRP, along with the 
County’s existing and future decentralized facilities, is the best route to truly integrated solid waste 
management. 

1.4 PHASING OF THE RRP 

It may be appropriate to phase the development of the RRP in a manner that allows it to adapt to 
changing conditions, including the actual needs at the time of development. Factors that could 
determine the decision to implement facilities as part of the RRP may include: 

• The amount and composition of waste generated on Kaua‘i will likely change over time. 
• The value of recovered resources and the availability of end markets will change over time. 
• Technologies that are not currently cost effective may become so in the future, and new 

technologies may become commercially viable. 
• The availability of existing services already provided on Kaua‘i (e.g., metal processing facility 

in Puhi, composting facilities in Puhi and Kīlauea, C & D facility in Līhu‘e, etc.) may be 
sufficient at the present time, and therefore may not need to be duplicated at the RRP at this 
time; however, this could change in the future. 

• Economic conditions and the financial ability of the County to fund the costs of both the new 
landfill site and the RRP may require that construction of some elements of the RRP be 
deferred to subsequent years, to reduce the County’s financial burden over time. 

 
Therefore, the design of the RRP should allow it to evolve over time in response to these future 
possibilities. 

1.5 PREVIOUS STUDIES 

The County of Kaua‘i has previously undertaken various studies and analyses that were relied upon 
by the analyses in this FS. The studies most significantly affecting this FS are: 

 Integrated Solid Waste Management Plan, County of Kaua‘i (Beck 2009) 

 Centralized Composting Facility Master Plan, County of Kaua‘i (Beck 2008) 

 Pilot Curbside Recycling Report, Kaua‘i County (SAIC 2011) 

The ISWMP provides a recommended action plan for the County to maximize waste diversion by 
implementing cost-effective integrated solid waste management components. The concept of the 
RRP has evolved from this plan by proposing to combine the various components into a single 
integrated location. As identified in the ISWMP, development of a materials recovery facility (MRF) 
and a composting facility are two of the key infrastructure components to maximize waste diversion. 
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The Pilot Curbside Recycling Report assisted in defining the County’s proposed approach to 
recyclables collection, and in providing an estimate of the anticipated effectiveness of such a 
program, which in turn defines the size and type of processing required at a MRF. The Composting 
Plan outlines a proposed approach for development of a centralized composting facility to serve the 
County’s needs. 

1.6 PUBLIC OUTREACH 

Two community meetings were held in January 2013 with the communities of Kaua‘i in the early 
planning stages of the RRP, after publication of the Draft FS to the County website. The purposes of 
the meetings were to: 

• Present findings and preliminary recommendations of the Draft RRP FS; and 
• Solicit public feedback on the Draft RRP FS. 

Comments received during and after these meetings are summarized in Appendix F and responses 
have been incorporated into this report. 

Additional opportunities for public comments are being provided as part of the ongoing 
Environmental Impact Statement for the new landfill. 
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2.0 EXISTING WASTE DIVERSION ACTIVITIES 

This section provides an overview of the current waste management programs related to waste 
reuse, recycling, and recovery provided by the County of Kaua‘i, as well as background information 
for O‘ahu, Maui, and Hawai‘i island to assist in identifying potential opportunities for partnering or 
cost-sharing for any specific program or technology as part of the RRP. 

2.1 COUNTY OF KAUA‘I 

The County provides residents with several options for the management of various wastes. 
Generally, recycling and waste disposal options target residents rather than commercial and non-
residential waste generators. The County estimates that 45% of municipal wastes are generated by 
residential sources. Recycling programs offered by the County are managed by the County and 
contracted to private contractors. Non-residential waste generators generally use private contractors 
for their recycling and waste disposal needs. 

The County owns the Kaua‘i Resource Center (a waste reduction and recycling center) located in 
Līhu‘e near the airport and four transfer stations located in Hanalei, Kāpa‘a, Līhu‘e, and Hanapēpē. 
The operation and maintenance of the Kaua‘i Resource Center and eight recycling drop-bins located 
throughout the island are contracted out to a private operator. Collectively, the existing decentralized 
recycling programs accept various types of materials for recycling including appliances, scrap metal, 
green waste, motor oil, motor oil filters, tires, propane tanks, and used cooking oil, thereby providing 
residents with diversion options in lieu of a limited number of private recycling vendors. The County 
also owns the Kekaha Municipal Solid Waste Landfill (MSWLF), which is operated by Waste 
Management Inc., under contract to the County. 

The County formerly owned the Puhi Metals Recycling Center (PMRC), the island’s primary metal 
recycling facility. PMRC is now privately owned and operated by Grove Farms Inc. and Resource 
Recovery Solutions LLC, respectively. As a privately operated facility, the PMRC accepts recyclable 
metal goods from both residential and commercial sources. 

2.1.1 General Household Recyclables 

General household recyclable items (e.g., cardboard, newspaper, mixed paper, glass, plastic, 
aluminum cans, and [recently] steel cans) are accepted for recycling at the Kaua‘i Resource Center 
and through the Kaua‘i Recycles drop bin program at the eight drop-bin locations throughout the 
island. The only plastics accepted are #1 polyethylene terephthalate (PET) and #2 high-density 
polyethylene (HDPE). Other forms of plastic (i.e., #3–#7) are not currently accepted because of their 
relatively low market value and lack of processing space to store large volumes of materials prior to 
shipping. Paper, glass, aluminum containers, and recyclable plastic are processed by a single 
contractor on Kaua‘i. Garden Isle Disposal (GID), the main private solid-waste hauler on the island 
and owner of the only recycling processing facility on Kaua‘i, is contracted by the County and private 
entities to collect and haul residentially and commercially generated paper, glass, aluminum, and 
plastic materials for recycling. Excluding limited occurrences of commingling and contamination, GID 
generally receives source-separated recyclables, and therefore does not have or require 
mechanized sorting equipment. 

The County-funded Kaua‘i Recycles drop-bin program operates at eight sites throughout the island, 
in Hanalei, Kāpa‘a, Līhu‘e, Po‘ipū, Lāwa‘i, ‘Ele‘ele, Waimea, and Kekaha. Each drop-bin consists of 
one large multi-compartment roll-off and three bins. The County rents the drop-bins from GID for 
collection of plastics (#1 and #2), aluminum and steel cans, corrugated cardboard, glass, mixed 
paper, and newspaper from residents. Each site is designed for residents to self-sort materials upon 
drop-off, enabling GID to process the materials separately. GID hauls the drop-bins to their facility on 
a current hauling schedule of 160 hauls per month, or as required. The County indicated that some 
drop-bins are hauled as many as 25 times per month, depending on usage. The volume of materials 
collected in fiscal year (FY) 2011 through the Kaua‘i Recycles drop-bin program was approximately 
1,640 tons. An additional 1,080 tons of recyclables were collected at the Kaua‘i Resource Center 
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during FY2011. It is noted that the Kaua‘i Resource Center includes a HI-5 redemption center, which 
increases the volume of materials collected at that site due to financial incentive. Residents do not 
receive a deposit fee for recycling at the drop-bins. A summary of the recyclables collected is shown 
in Table 1. 

Table 1: Quantities (tons) of Recyclable Materials Collected by the Kaua‘i Recycles Drop-bin Program 
and Kaua‘i Resource Center in FY2011 

Source Cardboard Newspaper Mixed Paper Glass Aluminum Plastic 

Total 
Quantity 
(Tons)  

Drop-bins 695 199 423 275 0.55 47 1,640 

Kaua‘i 
Resource 
Center 

155 20 5 712 83 103 1,078 

Total Tons 850 219 428 987 84 150 2,718 
Note Kaua‘i Resource Center glass, aluminum, and plastic quantities include HI-5 redemption containers. 

In addition to residential sources of materials, GID also collects recyclable materials from commercial 
sources. Some United States (U.S.) mainland–based stores, such as Kmart, manage their own 
recyclables; however, most commercially generated recyclables on Kaua‘i are managed through 
GID. All materials are source-separated before collection, and therefore GID performs minimal 
processing of materials. Any separation of materials required due to commingling or contamination is 
done manually. GID’s disposal facility is located in Līhu‘e, near Nāwiliwili Harbor. All materials are 
baled and shipped directly to the U.S. mainland or markets in Asia for recycling into new products. 

For FY2012, the County contracted with GID for the amount of $531,336 to haul recyclables and 
maintain the drop-off sites at the eight drop-bin locations. The contract has the option for on-call 
hauling up to 36 times per year at each drop-bin. Also included in the contract are additional items 
for monthly pickup of recyclables from County offices and monthly recycling promotional activities. 
As specified in the contract, such promotional activities are intended to “promote and increase public 
awareness of the importance and need for recycling and other related activities.” 

2.1.1.1 COMMODITY PRICES 

The re-sale value of materials collected for recycling is an important factor in evaluating the feasibility 
of technologies that may be employed at the RRP. In general, most materials collected for recycling 
in Hawai‘i that have value are shipped and sold to markets in Asia or the U.S. mainland, where the 
materials are processed into usable goods. Due to limited demand, an insufficient number of 
businesses in Hawai‘i process materials into usable goods to recommend pursuing such 
partnerships in Hawai‘i. 

Several local companies sell materials for out-of-state recycling. Commodity prices for materials sold 
by GID and RRR Recycling Services Hawaii in FY2011 are presented in Table 2. Values shown in 
the table reflect shipping costs, which effectively reduce the overall value of a material. Additionally, 
southwest U.S. commodity prices compiled by the publication Waste & Recycling News in October 
2012 are shown for comparison purposes. Other companies on O‘ahu, Maui, and Hawai‘i island 
market recyclable materials out-of-state; however, the commodity prices were not readily available 
for inclusion in this report. As discussed in Section 2.1.1, GID collects recyclable materials on Kaua‘i 
through the County drop-bin program and from commercial sources. With the exception of glass and 
aluminum, GID hauls, bales, and ships the materials to markets in Asia or the U.S. mainland. HI-5 
glass (see Section 2.1.3) is crushed, shipped, and sold in California, while non-deposit glass is 
crushed and used on Kaua‘i as backfill in construction projects. Aluminum is sold in Alabama, 
Tennessee, and Kentucky. RRR Recycling, located on O‘ahu, also manages drop-bins, and 
processes, ships, and sells recyclable materials collected through the City and County of Honolulu’s 
residential curbside recycling program. Materials are hauled to the RRR Recycling facility, where a 
semi-automated MRF sorts the single-stream mixed recyclables. RRR then ships and sells the 
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materials in markets in Asia or the U.S. mainland. In FY2011, RRR reported collecting 20,971 tons of 
single-stream mixed recyclable materials (DES 2011). Schnitzer Steel Hawaii reported the value of 
mixed scrap metal to be in the order of $115 per ton. 

Table 2: Commodity Prices 

Material Type 

$/ton 

GID a RRR Recycling Southwest U.S. Mainland b 

Paper $90–$105 $115–$160 $70 

Corrugated Cardboard $130 $140–$190 $120 

Plastic #1 $465 $360–$670 $540 

Plastic #2 $500 $160–$345 $540 

Aluminum $1,360 $1,060–$1,700 $1,480 

Bi-metal n/a $100–$180 n/a 

Glass $7 –$100 to –$105 c $14 
n/a not available 
a All values shown for GID and RRR Recycling are from FY2011, except for GID aluminum, which is FY2012. 
b Source: Waste & Recycling News, commodity prices as of October 2012. 
c Shipping costs exceed market value (DES 2011). 
 

2.1.2 Residential Curbside Recyclables Collection Pilot Program 

Between September 2010 and August 2011, the County conducted a pilot curbside recycling 
program in the Līhu‘e-Puhi area. During the pilot program, recycling bins were supplied to 1,300 
residences (670 in the Puhi area and 630 in central Līhu‘e), and unsorted (“single-stream”) 
recyclable materials were collected every second week. The collected recyclables were sorted by 
hand at a private contractor’s recycling facility, since mechanical separation of commingled 
recyclables is not currently available on Kaua‘i. 

A report evaluating the pilot program (SAIC 2011) provided the following select findings and 
recommendations: 

 On average, 28.5 pounds of recyclables per month were collected from each household. 

 The composition of collected materials was consistent with materials collected by other U.S. 
curbside single-stream recycling programs reviewed by SAIC. 

 State deposit beverage container program (see Section 2.1.3) materials represented a low 
percentage of materials collected. 

 Paper products composed more than 70 percent of materials collected. 

 A fully expanded curbside recycling program would require a MRF that can process single-
stream recyclable materials. 

 An island-wide curbside recycling program would initially collect a projected 3,100 tons per 
year (TPY) of materials. 

The report estimated that approximately 3,700–4,800 TPY of materials could be collected through a 
curbside program, compared to the 1,600 TPY currently being collected through recyclables 
collection at the Kaua‘i Resource Center and the drop-bins. During the pilot program, drop-bins at 
the Kaua‘i Resource Center and the Kauai Recycles drop-off bins experienced 20% and 6% declines 
in deliveries, respectively, compared to the previous year. An island-wide curbside recycling single-
stream collection program is expected to be implemented once a suitable MRF is available. 
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2.1.3 State Deposit Beverage Container Program 

While not a County program, the State’s Deposit Beverage Container program supports recycling 
and landfill diversion on the island of Kaua‘i. The program was implemented in January 2005 to 
encourage recycling, reduce litter, and promote diversion of recyclables from the landfill. Under the 
law (Hawai‘i Administrative Rules [HAR] Title 11, Chapter 282 Deposit Beverage Container 
Recycling), administered and regulated by the Hawai‘i State Department of Health (DOH) Solid and 
Hazardous Waste Branch, a $0.05 deposit fee and $0.01 container fee were added to each glass, 
polyethylene, terephthalate, high-density polyethylene, and metal beverage container less than or 
equal to 68 fluid ounces and intended for consumption in Hawai‘i. The program is referred to as 
“HI-5” based on the $0.05 deposit paid on specified beverage containers. Containers may be 
redeemed for $0.05 per container at commercially operated certified redemption centers (CRCs). 
CRCs receive a $0.02–$0.04 handling fee per container from the State for operational and shipping 
costs for containers that are transported out-of-state. Unredeemed container and deposit fees go 
toward other costs to support the State-managed Deposit Beverage Container program (DOH 2007). 

Individuals are paid $0.05 per container by CRCs upon collection. The redemption centers then 
submit records to the State, and are reimbursed the $0.05 redemption fee plus a standard container-
handling fee. On Kaua‘i, handling fees are $0.03 per container for aluminum, bimetals, and plastic, 
and $0.04 per container for glass. In FY2011, State HI-5 payments for beverage containers from 
Kaua‘i totaled more than $2.25 million in redemption deposits and more than $1.45 million in 
handling fees (i.e., aluminum $642,870; bi-metal $2,510; glass $401,150; and plastic $403,860). 

The Hawai‘i State DOH Solid Waste Branch regulates the private redemption centers and companies 
that sell HI-5 materials. All eight CRCs in the County are privately operated. 

 Kaua‘i Community Recycling Services operates four facilities in Kekaha, Kilauea, Kāpa‘a, 
and Kōloa. The Kekaha and Koloa facilities are contracted by the County using State 
Deposit Beverage Container program funding. The two sites are open to the public 2 days 
per week. 

 Reynolds Recycling operates three facilities in Nāwiliwili Harbor, Kapahi, and Lāwa‘i. 

 GID operates one facility (Kaua‘i Resource Center) in Līhu‘e. The redemption center is 
contracted to GID by concession, and includes a recycling drop site for residential and 
commercial non-HI-5 recyclables.  

GID is currently the only company on Kaua‘i with the capability to process, weigh, and ship used 
beverage containers to market, and therefore all materials ultimately go through them before being 
sold in out-of-state markets. GID receives the materials from the CRCs, then bales and containerizes 
them for shipment directly to Asia or U.S. mainland markets. Currently, GID accepts aluminum and 
plastic from the redemption centers for no charge and charges 5 cents per pound to accept and 
process glass. The redemption centers keep the container handling fees, while GID keeps all capital 
generated from the sale of the HI-5 materials. The commodity prices that GID brokered the HI-5 
beverage containers for in FY2011 are provided in Table 2. 

Statewide, the Deposit Beverage Container program had redemption rates of 76% in FY2011, 79% 
in FY2009, and 72% in FY2008 (County-specific redemption rates are not kept). Table 3 shows the 
number of containers redeemed by material type for Kaua‘i and the other counties in FY2011. 
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Table 3: Total HI-5 Containers Recycled by Material Type in FY2011, by County 

County Aluminum Bi-metal Glass Plastic Total 

Kaua‘i 21,429,026 83,672 10,028,762 13,462,158 45,003,618 

CCH (O‘ahu) 195,207,007 445,326 76,636,576 148,468,950 420,757,859 

Maui 48,419,986 452,212 22,337,851 35,942,757 107,152,806 

Hawai‘i 55,610,499 234,334 22,498,048 35,601,593 113,944,474 
Total 320,666,518 1,215,545 131,501,238 233,475,458 686,858,757 

CCH City and County of Honolulu 
 

Based on the current DOH weight rates, the tonnage of each type of material collected on Kaua‘i by 
CRCs in FY2011 can be roughly estimated as follows: 

 Aluminum: 335 tons 

 Bi-metal: 7 tons 

 Glass: 2,089 tons 

 Plastic: 299 tons 

 Total: 2,731 tons 

2.1.4 Greenwaste 

Greenwaste intended for recycling is accepted at the four County transfer stations and Kekaha 
MSWLF. The greenwaste is processed on-island, where it is shredded into mulch product for use as 
ground cover or as carbon base for composting. Greenwaste from commercial sources is required to 
be separated from other waste types, cut to less than 8 feet in length prior to drop-off at the transfer 
stations or Kekaha MSWLF, and is limited to small haulers (i.e. pickup trucks). Larger commercial 
greenwaste generators are instructed to haul greenwaste directly to Heart and Soul Organics or 
Kaua‘i Nursery and Landscaping, two of three privately-owned greenwaste composters listed below. 
Residentially generated greenwaste does not have any size requirements for acceptance. In 
FY2011, the County collected 18,740 tons of residential greenwaste. 

The County contracts three private companies to manage greenwaste collected by the County: 

 Heart and Soul Organics LLC, based in Kilauea 

 Kaua‘i Nursery and Landscaping, based in Līhu‘e 

 Shredco LLC, with operations at Hanapēpē Transfer Station and Kekaha MSWLF 

Greenwaste collected at the four County transfer stations and Kekaha MSWLF is dispatched as 
follows: 

 Hanalei Transfer Station: The County hauls 100% of the collected greenwaste to Heart and 
Soul Organics in Kilauea, which shreds it and then sells compost to commercial 
developments. 

 Līhu‘e Transfer Station: The County hauls 100% of the collected greenwaste to Kaua‘i 
Nursery and Landscaping in Līhu‘e, which shreds it and generally uses the mulch in its 
nursery operations. 

 Kāpa‘a Transfer Station: The County hauls two-thirds of the collected greenwaste to Heart 
and Soul Organics in Kilauea and one third of it to Kaua‘i Nursery and Landscaping in 
Līhu‘e, where it is processed as described above. 
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 Hanapēpē Transfer Station: Shredco conducts onsite shredding and hauls 90% of it to a 
private parcel in Kekaha, where it is mixed into the soil. The remaining shredded greenwaste 
is reserved for residents and available free of charge. 

 Kekaha MSWLF: Shredco conducts onsite shredding and hauls 50% of the shredded 
greenwaste to a private parcel in Kekaha for mixing into the soil. The remaining shredded 
greenwaste is reserved for residents and available free of charge. 

The County has also previously delivered mulch to State agencies and non-profits upon request. 

Terms of the County contracts with the three greenwaste companies include the following: 

 Heart and Soul Organics (FY2011) is paid $9.92 per cubic yard (cy) to shred and dispose of 
an estimated 10,473 cy of greenwaste that is hauled by the County from their Hanalei and 
Kāpa‘a transfer stations to Heart and Soul Organics in Kilauea. 

 Kaua‘i Nursery and Landscaping (FY2011) is paid $9.92 per cy to shred and dispose of an 
estimated 5,236 cy of greenwaste that is hauled by the County from their Kāpa‘a and Līhu‘e 
transfer stations to Kaua‘i Nursery and Landscaping in Līhu‘e. 

 Shredco (FY2012) is paid to shred greenwaste collected at the Hanapēpē transfer station 
and Kekaha MSWLF on site and then haul and dispose of the mulch at a private facility. 
Table 4 summarizes terms of the Shredco contract with the County for FY2012. 

Table 4: Shredco Contract Estimated Quantities and Prices for FY2012 

Location 
Estimated Shredded 

Quantity 
Unit Shredded  

Price 
Estimated Haul 

Quantity 
Unit Haul  

Price 

Kekaha Debris 
Recycling Station a 

5,216 tons $40.00 per ton 2,608 tons $30.00 per ton 

Hanapēpē Transfer 
Station b 

32,000 cy $8.50 per cy 28,800 cy $5.60 per cy 

Notes: 
a Four mobilizations were anticipated at a unit price of $2,000 each. 
b Eight mobilizations/demobilizations were anticipated at a unit price of $2,000 each. 
 

2.1.5 Household Hazardous Waste 

The County offers an annual Household Hazardous Waste (HHW) collection event for a wide range 
of non-regulated residentially generated HHW materials, such as oil-based paints and solvents, non-
regulated liquid wastes, household batteries, lead-acid batteries, mercury, and fluorescent light 
bulbs. Commercial and institutional hazardous wastes must be managed through a private 
hazardous waste disposal contractor. In 2012, the County contracted Enviroservices & Training 
Center LLC to conduct HHW collection events at no charge to residents. Enviroservices conducts 
similar HHW collection events on Hawai‘i island and O‘ahu. Based on a contract with the County, 
Enviroservices charged the unit prices shown in Table 5. In addition to the unit costs, the contract 
also specified a $29,900 lump-sum mobilization/demobilization cost. 

Table 5: Enviroservices Contract Costs for HHW Disposal, FY2012 

Item Estimated Quantity Unit Price 

Automotive lead-acid batteries 200 batteries $1.00 

Industrial lead-acid batteries 10 batteries $1.00 

Oil-based paints and ignitables 30 55-gal drums $250.00 

Other non-regulated HHW 30 55-gal drums $390.00 

Mercury 4 5-gal drums $1.00 

Fluorescent bulbs 500 bulbs $1.10 
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Enviroservices collected HHW at four locations in 2012. Typically, events are held in Kāpa‘a and 
Hanalei on Saturday and then in Līhu‘e and Hanapēpē the following day, Sunday. Following the 
collection events, batteries are transported to Napa Auto Parts on Kaua‘i for recycling, lamps are 
processed on site using a lamp vacuum that crushes the lamps and removes enough mercury to 
allow for disposal at Kekaha MSWLF, and mixed wastes (e.g., mercury, flammables, and other 
hazardous liquids) are transported to O‘ahu, bulked, and then shipped to the U.S. mainland for final 
disposal in a hazardous waste landfill. 

The County also offers a battery recycling program at the Kaua‘i Resource Center. The center 
accepts lithium, nickel-cadmium, and alkaline batteries. The program does not accept car and 
uninterrupted power supply (UPS) batteries; these types of batteries are collected year-round by 
retailers. Retailers are required by State law to accept old car batteries when customers purchase 
new ones. Napa Auto Parts in Līhu‘e accepts old car and UPS batteries for no charge from 
residents. 

2.1.5.1 USED MOTOR OIL DIVERSION 

Motor oil is accepted for recycling at the County’s four transfer stations and Kekaha MSWLF. Only 
motor oil from residential oil changes is accepted. To encourage such recycling, the County offers 
residents free motor oil drainers. The County contracts Unitek Solvent Services, Inc. to pick up and 
dispose of the motor oil. Unitek ships the oil to O‘ahu, where it is burned as fuel. For FY2013, the 
County projected a budget of $55,000 for motor oil recycling. 

Motor oil filters are accepted for recycling at the four County transfer stations, but not at Kekaha 
MSWLF. 

2.1.5.2 USED COOKING OIL DIVERSION 

The County currently offers a used cooking oil recycling program. Residentially generated used 
cooking oil is accepted at the Līhu‘e and Hanapēpē Transfer Stations. The cooking oil is then 
transported by Kauai Grease Trap to Kauai Farm Fuels in Hanapēpē, where it is processed and 
converted into biodiesel. 

2.1.6 Automobiles, Used Appliances, and Scrap Metal 

Pursuant to HAR Title 11 Chapter 58.1, automobiles, white goods, and used tires cannot be 
accepted at any Subtitle D landfills in Hawai‘i. The County contracts Resource Recovery Solutions 
LLC to collect and process scrap metals, vehicles, propane tanks, and white goods (enamel-coated 
electrical and mechanical household appliances made primarily of metals) at the PMRC. The PMRC 
accepts the materials for free from residents. Most commercially hauled materials are also accepted 
free of charge, except for white goods such as refrigerators and air conditioning units that contain 
refrigerant. The facility charges $20 per unit for commercially hauled refrigerators and air 
conditioning units because Freon (i.e., chlorofluorocarbons) and halogenated oils must be drained 
and collected before further processing. Residential sources of white goods are accepted at the four 
transfer stations and Kekaha MSWLF for no charge. The County contracts the hauling of the white 
goods to the PMRC. Unitek Solvent Services, Inc. is contracted by Resource Recovery Solutions to 
dispose of the removed hazardous liquids, which it does either on O‘ahu or the U.S. mainland. 

The PMRC operates as a collection area and limited processing facility. Scrap metals and white 
goods are baled into cubes and temporarily stored before shipping. Vehicles and other mechanized 
equipment are drained of oils and petroleum before being shipped, but are not stripped of fabrics 
and other non-metal materials. Scrap metal, white goods, and vehicles are ultimately sent by barge 
to Schnitzer Steel Hawaii Corporation (formerly Hawaii Metal Recycling) located in Kapolei, O‘ahu. 
Schnitzer Steel removes non-metals, such as insulation and fabrics, shreds the metals, and sorts the 
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aluminum, steel, and other recyclable metals. Non-metals are disposed of as solid waste on O‘ahu. 
Recovered metals are marketed overseas by Schnitzer. 

Resource Recovery Solutions is a joint venture between Grove Farms, the landowner of the PMRC, 
and Refrigerant Recycling, Inc., which operates the facility. Under their contract, the County pays 
Resource Recovery Solutions $46,500 per month to operate the PMRC. The facility reported 
collecting the following quantities in FY2011: 

 Automobiles: 1,802 tons 

 White goods: 968 tons 

 Scrap metal: 1,899 tons 

 Propane tanks: 1,068 tanks 

2.1.7 Electronics and Electrical Waste 

The Hawaii Electronic Waste and Television Recycling and Recovery Law (HAR Title 19, Chapter 
339D) requires manufacturers of televisions, computers, printers, and monitors to provide recycling 
programs for the materials they generate. Currently, manufacturers do not provide feasible 
electronics recycling opportunities on Kaua‘i. The majority of manufacturers only offer “mail back” 
programs, where users must package and ship items for recycling. The effort required to mail large 
televisions and other items covered under the law discourages residents from using the recycling 
program. Therefore, in order to increase electronics recycling, the County has had to subsidize 
recycling programs since the law went into effect. 

The County has conducted competitive procurements to provide periodic recycling events open to 
residents and businesses. The cost of contracted services has ranged vastly, from $126,485 for a 
2-day event in October 2011 to $0 for a 4-day event in June 2012. Electronics collected during past 
events have been shipped to mainland recycling facilities, where they are shredded and then 
processed for steel, aluminum, copper, circuit boards, plastics, and glass to be used by smelting 
processors in place of raw materials. Besides County events, Kaua‘i residents have few other 
options for electronics. Manufacturers have also sponsored events without County support or 
coordination; however, those types of events have been limited. Kaua‘i United Way and Verizon 
Wireless accept old cell phones. Kalaheo School accepts other high-end electronic equipment, such 
as inkjet and toner cartridges, laptop computers, digital cameras, and MP3 players, during events 
held every other year. 

The County currently sits on the Hawaii Electric Device Recycling Task Force and is working to 
modify the legislation to improve programs on Kaua‘i and mandate that manufacturers provide more 
convenient electronic recycling events for island residents on a regular frequency. Should the law be 
successfully amended, County subsidies for events will not be required in the future. The RRP could 
provide a convenient central location for recycling, which manufacturers could utilize to perform 
ongoing collections. 

2.1.8 Fluorescent Lights 

Compact fluorescent light bulb recycling is offered at the Līhu‘e Home Depot retail store, and 
residentially generated fluorescent tubes are collected as part of the County’s annual HHW events. 
Disposal options for tubes less than 3 feet are available to residents and small-quantity commercial 
generators at any transfer station. Tubes longer than 3 feet can be disposed of at the Līhu‘e Transfer 
Station or at Kekaha MSWLF. Large quantity commercial generators need to hire a hazardous waste 
disposal company to dispose of old fluorescent lighting. 
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2.1.9 Used Tires 

The County accepts used tires free of charge from residents at all transfer stations and at the 
Kekaha MSWLF. Residents can bring up to eight auto and light truck tires per year or four truck and 
high-performance tires per year. Non-residential tires are not accepted by the County, but accepted 
for a fee at PS&D Tires. 

The County contracts Unitek Solvent Services, Inc., located on O‘ahu, to load, haul, and ship used 
motor vehicle tires for off-island recycling or disposal. Under the FY2012 contract with the County, 
Unitek hauls tires from six County facilities (i.e., the four transfer stations, Kekaha Debris Recycling 
Center at the Kekaha MSWLF, and County Public Works Automotive Repair Shop in Līhu‘e) on a 
weekly basis. As the main tire recycler in the State, Unitek provides similar tire recycling services on 
O‘ahu, Maui, and Hawai‘i island to both public and private entities. In FY2011, the County reported 
that Unitek collected 13,699 used tires (including motorcycle, passenger car, large truck, and bus 
tires). The fee charged by Unitek is dependent on tire type and size, ranging from $2.34 to more than 
$220 per tire. 

All tire companies in Hawai‘i are required to accept used tires in exchange for new one’s purchased 
(HRS Section 342I-23). PS&D Tires was contacted during research for this RRP FS, and indicated 
that they contract Unitek for disposal of their used tires. Other tire companies on Kaua‘i presumably 
similarly contract Unitek for tire disposal. 

Unitek transports the tires to O‘ahu, where they are either shredded and burned for fuel to generate 
electricity at the AES Hawaii coal-fired power plant in O‘ahu’s Campbell Industrial Park, or ground 
into crumb rubber used for landscaping. 

2.1.10 Construction and Demolition Waste 

Construction and demolition (C&D) debris is generally accepted at Kekaha MSWLF, for a tipping fee 
of $90 per ton for commercial haulers and no fee for residents, where it is landfilled along with 
general waste. The $90 per ton tipping fee is the same as that for other types of solid waste hauled 
to the landfill by commercial haulers. The County does not track C&D debris quantities disposed of at 
Kekaha MSWLF. 

The only company on-island that conducts C&D debris recycling is Pacific Concrete Cutting and 
Coring, located in Līhu‘e. Pacific Concrete currently accepts only concrete and asphalt, but has 
indicated plans to expand to include other C&D materials. Recycling fees are charged based on 
typical vehicle size including $295 per tandem trailer for concrete and $395 per semi-trailer for 
asphalt. The concrete and asphalt are processed through crushing, made into base course or drain 
rock, and sold to local contractors and residents for $26 per ton. 

2.2 CITY AND COUNTY OF HONOLULU (O‘AHU) 

The City and County of Honolulu (CCH) currently operates a curbside recycling program that 
provides 160,000 households with blue, green, and gray bins for sorting wastes into mixed 
recyclables, greenwaste, and trash, respectively. The program, implemented island-wide in 2010, 
reduced the overall municipal solid waste quantity of landfill waste by 6%, and helped to increase 
general materials recycling by 21,000 tons (5%) over 2009 rates (DES 2011). During FY2011, 
18,000 tons of mixed recyclables and 53,000 tons of greenwaste were collected by the curbside 
collection system. Mixed recyclables and greenwaste are picked up every other week. 

In addition to the residential bin service, CCH owns nine convenience centers and transfer stations, 
and one MSW landfill. CCH formerly contracted Honolulu Disposal Service, Inc. to provide 100 multi-
material recycling bins and process recyclables collected in those bins; however, that contract was 
closed due to inefficiency in achieving higher recycling rates following implementation of the curbside 
collection recycling program. 
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Honolulu Disposal Services Inc., operating under the name Honolulu Recovery Systems, operates a 
MRF on O‘ahu capable of sorting 1,000 tons of MSW per day into separate recyclable and waste 
streams. Honolulu Recovery Systems then ships recovered cardboard, newspaper, aluminum, 
plastic, and glass to market. In addition to the Honolulu Recovery Systems MRF, CCH’s H-POWER 
waste-to-energy recovery facility uses magnets to remove ferrous metals prior to incineration and an 
eddy current separator to extract ferrous and non-ferrous metals from ash after incineration. The 
CCH owns the H-POWER facility, and contracts the operation to Covanta Energy. 

Compared to Kaua‘i, Maui, and Hawai‘i counties, a large number of private vendors on O‘ahu accept 
recyclable materials (Table 6). This is likely a reflection of the greater waste quantities available, and 
the associated economies of scale. A breakdown of the number of O‘ahu-based companies per 
material is shown below and is based on the CCH’s Department of Environmental Services website. 
In addition to collection, the website lists an additional 18 vendors that offer pickup of recyclable 
materials from businesses and residences. 

Table 6: Number of Vendors Currently Accepting Recyclables on Oah‘u 

Material No. of Vendors  Material No. of Vendors 

Aluminum 8  Motor oil/solvents 8 

Appliances/Freon 2 Paper 6 

Automotive batteries 3 Plastic bags 4 

Rechargeable batteries 7 Plastic beverage containers 4 

Cardboard 5 Polystyrene 0 

Cooking oil 2 Printer cartridges 3 

Glass bottles and jars 3 Tires 1 

Metal 8 Yard trimmings 1 
Note: Redemption centers, transfer stations, and landfills not included. 
 

Also unique from other Hawaiian islands, which generally collect materials only for eventual recycling 
elsewhere, several O‘ahu-based companies are capable of processing waste products into usable 
materials: 

 Grace Pacific Corporation formerly crushed used glass for use as an aggregate in paving 
projects (“glassphalt”). However, they stopped this process after the State legislature made 
optional the former mandate for the counties to use glass in roadway materials (HRS §103D-
407). 

 Unitek recycles used motor oil into an alternative supplement in diesel fuel. With used tires, 
the company either shreds them for burning as fuel to generate electricity, or grinds them 
into crumb rubber for use in landscaping. 

 AES Hawaii Generation Plant uses recycled oil and shredded tires as fuel sources at their 
power plant. 

 Pacific Biodiesel recycles used cooking oil into a type of low-sulfur biodiesel fuel. 

 Hawaiian Earth Products Ltd. recycles yard trimmings into soil conditioners, compost, and 
soil blends. 

 Island Shell formerly recycled paper into oil change boxes, hydro-mulch, and cellulose 
insulation until the process became too expensive to maintain. The company used 
newspaper as feedstock in their operations; however, the material became too expensive as 
the quantity decreased due to the closure of the Honolulu Star-Bulletin and increased 
internet use. 
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 Refrigerant Recycling reclaims refrigerant from old appliances and resells the reclaimed 
product for new systems. 

Except the above list, O‘ahu typically has not had the quantities of scale and end market for the 
recycling of used materials into new materials. Composting has been the most successful venture, 
as green waste can be composted and sold on O‘ahu. However, in general, excess product and 
other recyclable waste streams are typically shipped to either Asia or the U.S. mainland for further 
processing. As discussed above, a number of companies on O‘ahu formerly recycled materials into 
usable products. These companies indicated the reason for ceasing recycling operations was that 
the cost and market in Hawai‘i became prohibitive. At this time, shipping recyclable materials from 
Kaua‘i to these O‘ahu recyclers does not appear feasible. 

2.3 MAUI COUNTY 

Maui County consists of the islands of Maui, Molokā‘i, and Lāna‘i. The County of Maui owns and 
operates two MSW landfills on Maui, one landfill on Lanā‘i, and one landfill on Molokā‘i. As of August 
2012, Maui County initiated Phase I of a curbside collection program in the South Maui area that 
services around 2,000 homes. Three carts were provided to each household for regular MSW, green 
waste, and mixed recyclables. Maui County is using the information gathered from the curbside 
collection in the South Maui area to plan for later expansions to service the entire county. Mixed 
recyclables collected through the curbside collection program are transported to an on-island MRF 
for separation and processing. 

There are currently 17 HI-5 redemption centers within Maui County. Following collection of HI-5 
beverage containers, the materials are transported to either of two MRFs on Maui, operated by 
Aloha Recycling and Maui Disposal. The MRFs bale the HI-5 materials and broker them in out-of-
state markets. 

Commercial and residential green waste is accepted at the Central Maui Landfill, EKO Compost, 
Hana Landfill, Maui Earth Compost Company, the Molokai Landfill, and Olowalu Recycling and 
Refuse Convenience Center. EKO Compost has the current contract to process green wastes 
collected through the County curbside collection program. Following co-composting with biosolids, 
the facility sells the compost to contractors and residents on Maui. 

The majority of metals recycling on Maui is provided by the Hammerhead Metals Recycling Facility 
and Maui Tow & Transport. Hammerhead Metals, owned by Schnitzer Steel, has the current contract 
with Maui County to process large appliances and disposed-of vehicles from residential sources. 
Hammerhead Metals also buys valuable metals, such as copper and brass, from the general public. 
Maui Tow & Transport processes scrap metal, mainly from commercial sources. Several other 
facilities on Maui accept scrap metal for recycling, including the Central Maui Landfill and Maui Tire 
Recycling LLC. At Molokai Landfill, the County conducts expanded collection events 2–3 times per 
year for metal materials. Following collection, the materials are shipped to various end recyclers. 

Maui Demolition & Construction Landfill is the only operating facility in the county that currently 
accepts C&D debris for recycling. The facility may cease operations in the near future; however, 
there are plans for another C&D recovery facility to open on Maui. 

Food waste generated at resorts is recycled by Pua‘a Food Waste. The company uses the food 
waste at pig farms. The pigs are in turn sold to resorts to be used in luau. 

2.4 HAWAI‘I COUNTY 

Hawai‘i County owns and operates two landfills, 21 transfer stations, two scrap metal recycling 
facilities, and two greenwaste recycling facilities. The scrap metal and green waste recycling facilities 
accept waste from both residential and commercial sources. The scrap metals facilities accept white 
goods, automobiles and parts, and other types of scrap metal for recycling. Seven recycling and 
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transfer stations are permitted to accept white goods and appliances for recycling and one recycling 
and transfer station is permitted to also accept source separated scrap metal. Tires are not accepted 
by any Hawai‘i County facility per County code; customers are instead referred to private vendors. 
There are also privately operated scrap metal and green waste recycling facilities available to the 
public. 

Two-bin recycling containers are provided at recycling and transfer stations, enabling households to 
dispose of a mix of paper, cardboard, non-HI-5 metal cans, non-HI-5 plastics in one bin, and non-HI-
5 glass in another. Businesses are by law not allowed to use these recycling bins. Ten HI-5 certified 
redemption centers are currently located at designated County recycling and transfer stations. As of 
2012, 18 permanent and 2 mobile redemption centers were listed in Hawai‘i County. 
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3.0 WASTE QUANTITIES AND COMPOSITION 

Understanding the quantity and types of waste materials to be managed is essential to assessing the 
feasibility of various waste management programs and technologies that may be included in the 
RRP from technical, environmental, social, and economic perspectives. This section presents 
projected waste composition and quantities to be managed over a 20-year planning period. For this 
FS, the planning period begins in 2017 and extends to 2037. The County has set a target of 70% 
waste diversion by 2023. 

The influence of the roles and responsibilities of various parties for waste management in the County 
is also discussed, because the actual quantity and composition of material available to the County 
that can potentially be managed through the RRP may be affected by variations therein. 

3.1 POPULATION 

Population growth rates were developed from data available from the U.S. Census Bureau and the 
State of Hawai‘i Department of Business, Economic Development and Tourism. The growth rates for 
the County were estimated at 0.93% for residential and 1.53% for visitor populations on an annual 
basis. These rates are lower than those projected and used in the ISWMP (1.72% per year 
residential and 1.62% per year visitor). The population was then projected for future years by 
multiplying the growth rate by the population from the previous year. The residential and visitor 
populations were then combined to provide a total population that is reflective of both residential and 
commercial waste generators. This is consistent with the approach taken in the County’s ISWMP, 
but reflects more recent data. Population projections for 2017–2037 are shown in Table 7. Many of 
the analyses that follow in this FS rely directly or indirectly on these projections. 

Table 7: County Population Levels, 2010 and Projected for 2017–2037 

Year 

Population 

Residential Visitor Combined 

2010 67,217  18,823  86,040  

2017 71,717  20,934  92,651  

2027 78,673  24,367  103,039  

2037 86,303  28,362  114,665  

 

3.2 PER CAPITA WASTE GENERATION RATE 

Annual waste quantity data were provided by the County for the years 2008–2010. The per capita 
waste generation rate (pounds [lbs]/capita/day) was calculated for each year, using the following 
formula. 

Generation Rate =  Quantity of waste (tons/year)  × 2,000 (lbs/ton) 
Total population 365 (days/year) 

 

The ISWMP reported waste generation of 116,389 tons in 2005. County data indicates this increased 
to approximately 120,000 tons in 2008 and then declined to approximately 105,000 tons in both 2009 
and 2010. The estimated per capita waste generation rate for the past 2 years is 6.7 lbs/capita/day. 
In today’s leading economies, it is often observed that the per capita waste generation rate remains 
relatively constant over time. Changes to product packaging combined with economics and 
environmental awareness, stewardship, and education can act to offset increases in consumption to 
stabilize per capita waste generation rates. For this FS, it is assumed that the per capita generation 
rate will remain constant into future years. This rate is then used along with the population estimates 
to project total annual waste quantities over the 20-year planning period. 
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3.3 ANNUAL WASTE GENERATION 

The quantity of waste projected to be generated annually over the planning period was calculated 
based on the population projections and the per capita waste generation rate as described above. 
The total annual quantity of waste reported in 2010 was divided into residential and commercial 
streams. The ISWMP indicated that commercial wastes accounted for 56% of the waste generated 
each year, and the remaining 44% was generated from residential sources. Assuming that the 
residential and commercial generation rates remain constant over time, the residential and 
commercial quantities were then escalated throughout the planning period, and summed to estimate 
total waste generation rates. Projected waste generation by residential and commercial sources is 
shown in Table 8 for the planning period 2017–2037. 

Table 8: Summary of County Municipal Waste Quantities Generated, 2010 and Projected for 2017–2037 

Year 

Annual Waste Generation (TPY) 

Residential Commercial Total 

2010 46,288 58,912 105,200 

2017 49,387 65,519 114,905 

2027 54,177 76,262 130,439 

2037 59,431 88,767 148,199 

 

3.4 WASTE COMPOSITION 

The ISWMP provides a breakdown of the waste composition by material as a percentage of the total 
waste generated. Using these values, the amount of waste generated for each type of material (in 
TPY) was calculated for the residential and commercial streams. Each waste material was grouped 
into a category with similar materials. Categories included Recyclables, Organics, Construction & 
Demolition, Durables, Household Hazardous Waste, Rubber, and Residuals. The expected waste 
composition during the planning period is shown in Table 9. 

Importantly, the waste composition analysis conducted in 2005 and presented in the ISWMP is the 
composition at the landfill site, which is post or downstream of any diversion activities undertaken by 
the County or private waste companies. Therefore, the quantities of divertible materials reported as 
being potentially available for diversion are lower than would be reported if determination of the 
waste composition was undertaken upstream of the landfill, prior to diversion activities. 

The authors of this FS were instructed to use this analysis as the basis of design. In those sections 
of the report where various diversion activities are discussed, additional quantities are added based 
on other information provided by the County, when available. 

3.4.1 Recyclable Material Quantities 

3.4.1.1 RESIDENTIAL RECYCLABLES 

As described below, residential recyclables available as MRF feedstock can be obtained from 
curbside-collected, drop-off, and HI-5 sources. 



  Waste Quantities 
April 2013 Kaua‘i Resource Recovery Park Feasibility Study and Composition 

  19 

Table 9: County Municipal Waste Composition Data, 2010 and Projected for 2017–2037 

Material 
Group Material 

Waste Composition % 

Tons of Waste Generated 

2010 (based on actual values) 2017 (based on forecast values) 2027 (based on forecast values) 2037 (based on forecast values) 

Residential Commercial 
Residential 

(44% of total) 
Commercial 

(56% of total) Total  
Residential 

(44% of total) 
Commercial 

(56% of total) Total  
Residential 

(44% of total) 
Commercial 

(56% of total) Total  
Residential 

(44% of total) 
Commercial 

(56% of total) Total  

RECYCLABLES               

Paper Newsprint 5.9% 5.3% 2,731 3,122 5,853 2,914 3,472 6,386 3,196 4,042 7,238 3,506 4,705 8,211 

Magazines 3.0% 2.8% 1,389 1,650 3,038 1,482 1,835 3,316 1,625 2,135 3,761 1,783 2,485 4,268 

High Grade Office Paper 0.8% 2.3% 370 1,355 1,725 395 1,507 1,902 433 1,754 2,187 475 2,042 2,517 

Old Corrugated Cardboard (OCC) and Kraft 
Bags 

5.0% 11.3% 2,314 6,657 8,971 2,469 7,404 9,873 2,709 8,618 11,326 2,972 10,031 13,002 

Mixed Recyclable Paper 7.9% 5.3% 3,657 3,122 6,779 3,902 3,472 7,374 4,280 4,042 8,322 4,695 4,705 9,400 

Non-recyclable Paper 3.5% 3.3% 1,620 1,944 3,564 1,729 2,162 3,891 1,896 2,517 4,413 2,080 2,929 5,009 

Compostable Paper 7.8% 8.2% 3,610 4,831 8,441 3,852 5,373 9,225 4,226 6,253 10,479 4,636 7,279 11,915 

Total 33.9% 38.5% 15,692 22,681 38,373 16,742 25,225 41,967 18,366 29,361 47,727 20,147 34,175 54,323 

Plastics #1 PET Beverage Containers 0.6% 0.3% 278 177 454 296 197 493 325 229 554 357 266 623 

#1 PET Deposit Beverage Containers 0.4% 0.5% 185 295 480 198 328 525 217 381 598 238 444 682 

#2 HDPE Containers 1.5% 1.3% 694 766 1,460 741 852 1,593 813 991 1,804 891 1,154 2,045 

#2 HDPE Deposit Containers 0.0% 0.0% — — — — — — — — — — — — 

#6 Polystyrene 1.2% 2.3% 555 1,355 1,910 593 1,507 2,100 650 1,754 2,404 713 2,042 2,755 

Other Plastic Containers 0.4% 0.4% 185 236 421 198 262 460 217 305 522 238 355 593 

Other Plastic Products 3.2% 3.9% 1,481 2,298 3,779 1,580 2,555 4,136 1,734 2,974 4,708 1,902 3,462 5,364 

Film/Wrap/Bags 6.0% 6.3% 2,777 3,711 6,489 2,963 4,128 7,091 3,251 4,805 8,055 3,566 5,592 9,158 

Total 13.3% 15.0% 6,156 8,837 14,993 6,568 9,828 16,396 7,206 11,439 18,645 7,904 13,315 21,219 

Metals Aluminum Non-deposit Beverage Containers 0.0% 0.0% — — — — — — — — — — — — 

Aluminum Deposit Beverage Containers 0.4% 0.4% 185 236 421 198 262 460 217 305 522 238 355 593 

Ferrous Food and Beverage Containers 1.7% 1.4% 787 825 1,612 840 917 1,757 921 1,068 1,989 1,010 1,243 2,253 

Others Ferrous Metals 2.0% 1.6% 926 943 1,868 988 1,048 2,036 1,084 1,220 2,304 1,189 1,420 2,609 

Other Non-ferrous Scrap 1.4% 1.1% 648 648 1,296 691 721 1,412 758 839 1,597 832 976 1,808 

Total 5.5% 4.5% 2,546 2,651 5,197 2,716 2,948 5,665 2,980 3,432 6,412 3,269 3,995 7,263 

Glass Glass Non-deposit Containers 2.6% 2.0% 1,203 1,178 2,382 1,284 1,310 2,594 1,409 1,525 2,934 1,545 1,775 3,321 

Glass Deposit Containers 1.5% 1.6% 694 943 1,637 741 1,048 1,789 813 1,220 2,033 891 1,420 2,312 

Other Glass/Mixed Cullet 0.6% 0.3% 278 177 454 296 197 493 325 229 554 357 266 623 

Total 4.7% 3.9% 2,176 2,298 4,473 2,321 2,555 4,876 2,546 2,974 5,521 2,793 3,462 6,255 

Total Recyclables 57.4% 61.9% 26,569 36,467 63,036 28,348 40,556 68,904 31,097 47,206 78,304 34,114 54,947 89,060 
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Material 
Group Material 

Waste Composition % 

Tons of Waste Generated 

2010 (based on actual values) 2017 (based on forecast values) 2027 (based on forecast values) 2037 (based on forecast values) 

Residential Commercial 
Residential 

(44% of total) 
Commercial 

(56% of total) Total  
Residential 

(44% of total) 
Commercial 

(56% of total) Total  
Residential 

(44% of total) 
Commercial 

(56% of total) Total  
Residential 

(44% of total) 
Commercial 

(56% of total) Total  

OTHER MATERIALS               

Organics  Small Yard Waste 8.0% 5.5% 3,703 3,240 6,943 3,951 3,604 7,554 4,334 4,194 8,529 4,755 4,882 9,637 

 Large Yard Waste 0.0% 0.0% — — — — — — — — — — — — 

Total Yard Waste 8.0% 5.5% 3,703 3,240 6,943 3,951 3,604 7,554 4,334 4,194 8,529 4,755 4,882 9,637 

Food Waste 15.7% 13.5% 7,267 7,953 15,220 7,754 8,845 16,599 8,506 10,295 18,801 9,331 11,984 21,314 

Other Organic 0.8% 0.7% 370 412 783 395 459 854 433 534 967 475 621 1,097 

Total 24.5% 19.7% 11,341 11,606 22,946 12,100 12,907 25,007 13,273 15,024 28,297 14,561 17,487 32,048 

C&D  Non-treated Wood 0.3% 3.4% 139 2,003 2,142 148 2,228 2,376 163 2,593 2,755 178 3,018 3,196 

 Treated Wood 1.7% 1.3% 787 766 1,553 840 852 1,691 921 991 1,912 1,010 1,154 2,164 

Total 2.0% 4.7% 926 2,769 3,695 988 3,079 4,067 1,084 3,584 4,668 1,189 4,172 5,361 

Construction/ Demolition/ Renovation Debris 1.5% 1.1% 694 648 1,342 741 721 1,462 813 839 1,652 891 976 1,868 

Total 3.5% 5.8% 1,620 3,417 5,037 1,729 3,800 5,529 1,896 4,423 6,319 2,080 5,148 7,229 

Durables 
(Electronics) 

Electrical and Household Appliances 1.8% 0.7% 833 412 1,246 889 459 1,348 975 534 1,509 1,070 621 1,691 

Central Processing Units/ Peripherals 0.0% 0.1% — 59 59 — 66 66 — 76 76 — 89 89 

Computer Monitors/ TVs 0.0% 0.0% — — — — — — — — — — — — 

Cell Phones and Charges 0.0% 0.0% — — — — — — — — — — — — 

Other Durables 0.3% 0.4% 139 236 375 148 262 410 163 305 468 178 355 533 

Total 2.1% 1.2% 972 707 1,679 1,037 786 1,823 1,138 915 2,053 1,248 1,065 2,313 

HHW Automotive Products 0.0% 0.0% — — — — — — — — — — — — 

Paints and Solvent 0.0% 0.0% — — — — — — — — — — — — 

Pesticides, Herbicides, Fungicides 0.0% 0.0% — — — — — — — — — — — — 

Household Cleaners 0.0% 0.0% — — — — — — — — — — — — 

Lead-Acid Batteries 0.0% 0.0% — — — — — — — — — — — — 

Other Batteries 0.5% 0.4% 231 236 467 247 262 509 271 305 576 297 355 652 

Other HHW 0.2% 0.0% 93 — 93 99 — 99 108 — 108 119 — 119 

Mercury-containing Products 0.0% 0.0% — — — — — — — — — — — — 

Sharps 0.1% 0.1% 46 59 105 49 66 115 54 76 130 59 89 148 

Total HHW 0.8% 0.5% 370 295 665 395 328 723 433 381 815 475 444 919 

Rubber  0.2% 0.3% 93 177 269 99 197 295 108 229 337 119 266 385 

Residuals 
(non-
divertible) 

Textiles and Leathers 3.2% 4.6% 1,481 2,710 4,191 1,580 3,014 4,594 1,734 3,508 5,242 1,902 4,083 5,985 

Diapers 2.9% 1.7% 1,342 1,002 2,344 1,432 1,114 2,546 1,571 1,296 2,868 1,724 1,509 3,233 

Other Inorganic 1.8% 1.5% 833 884 1,717 889 983 1,872 975 1,144 2,119 1,070 1,332 2,401 

Fines/ Super Mix 3.6% 2.5% 1,666 1,473 3,139 1,778 1,638 3,416 1,950 1,907 3,857 2,140 2,219 4,359 

Other 0.3% 0.3% 139 177 316 148 197 345 163 229 391 178 266 445 

Total 11.8% 10.6% 5,462 6,245 11,707 5,828 6,945 12,773 6,393 8,084 14,477 7,013 9,409 16,422 

Total Other Materials 42.9% 38.1% 19,858 22,445 42,303 21,187 24,963 46,149 23,242 29,056 52,298 25,496 33,820 59,316 

GRAND TOTAL (RECYCLABLES + OTHER) a 100% 100% 46,427 58,912 105,339 49,535 65,519 115,053 54,339 76,262 130,601 59,610 88,767 148,377 

Note: Composition data are calculated from Total Residential and Commercial Tons of Waste Generated reported in Table 8. 
a Grand Total values may vary slightly from the “Generational Quantity” values due to rounding in the residential and commercial waste composition %. 
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3.4.1.1.1 Curbside-collected Recyclables 

As described in Section 2.1.2, the County initiated a pilot curbside recycling program in September 
2011. Under the program, recyclables were collected from 1,300 households, using a single-stream 
system wherein a household placed all of their recyclable materials in one provided container. The 
pilot program was initially conceived as a 6-month project and was eventually extended for a 
12-month period. The goal of the program was to test the curbside recycling service to determine 
potential participation rates and other logistics associated with island-wide implementation of a 
recycling program. 

The materials collected included: 

 Cardboard 

 Newspaper 

 Mixed paper 

 Glass food and beverage containers (HI-5 and non-HI-5) 

 Aluminum beverage containers (HI-5) 

 Plastic containers #1 & #2 (HI-5 and non-HI-5) 

On average, households participating in the pilot placed 342 pounds of recyclables out for collection 
per year. Multiplying this annual rate by 18,500 households (SAIC 2011) yields an annual estimate of 
3,160 TPY, if the pilot project was implemented island-wide. 

The report on the pilot project’s results (SAIC 2011) noted, based on a review of other U.S. recycling 
programs, that 400 pounds per household per year are typical of recovery rates after 1 year of 
operation, and 520 pounds per household per year for a fully mature program. Recommendations 
included in the report included: 

 Develop a MRF or support the development of such a facility in the private sector capable of 
processing a mixed, single stream of recyclable materials. 

 Implement single-stream curbside collection of recyclables island-wide. 

 After the island-wide curbside collection program is in place, adjust the Kaua‘i Recycles 
drop-bin contract accordingly. Reduce frequency of service, collect a mixed stream of 
recyclables, and reduce the number of drop-bins. Continue to accept all materials collected 
in the pilot program, and expand the list of materials to include steel cans. Investigate the 
feasibility of including #3 through #7 plastics. 

 Implement “Pay as You Throw” (PAYT) (in which residents are charged for curbside 
collection of waste based on the amount disposed of, rather than as a fixed fee not tied to 
disposal quantity) in conjunction with the island-wide curbside collection program to provide 
an economic incentive for public participation. The PAYT charge would provide incentive for 
households to maximize the amount of waste diverted from disposal and encourage 
participation in the curbside recycling program and the County’s other recycling and 
diversion efforts. 

Using per-household generation rates between 400 and 520 pounds per household per year, and 
given 18,500 households on the island, curbside collection of recyclables could generate 3,700–
4,800 TPY. Furthermore, if the housing stock that will be served by a curbside recycling program 
were projected to grow at an annual rate of 0.93% per year over the planning period, the tonnage of 
curbside-collected recyclable materials would increase as shown in Table 10. In order to achieve a 
diversion goal of 70% by 2023, consistent with the County’s zero-waste policy, the County believes 
that greater recovery of household recyclables is necessary. In conjunction with aggressive 
supporting policies including PAYT, County staff suggest a range of 450–650 lbs/household/year of 
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recyclables captured. The tonnage of curbside-collected recyclables under this scenario is also 
shown in Table 10. 

Table 10: Projected Increase in Tonnage of Curbside-collected Recyclable Materials, 2017–2037 

Year  
Projected Number of 

Households 

Typical Recovery Estimates County Recovery Estimates 

TPY @ 400 
lbs/hh/year 

TPY @ 520 
lbs/hh/year 

TPY @ 450 
lbs/hh/year 

TPY @ 650 
lbs/hh/year 

2017 19,557 3,911 5,085 4,400 6,356 

2027 21,453 4,291 5,578 4,827 6,972 

2037 23,534 4,707 6,119 5,295 7,649 
hh household 
 

3.4.1.1.2 Drop-off Recyclables 

Table 11 lists the County-reported quantities of recyclable materials received at the County’s various 
recyclable drop-off locations from 2007 to 2011. 

Table 11: Recyclables Received at the County’s Drop-off Depots, 2007–2011 

Year 
Recyclables Received at the  

County’s Drop-off Depots (Tons) 

July 1, 2007 – June 30, 2008 2,403 

July 1, 2008 – June 30, 2009 2,858 

July 1, 2009 – June 30, 2010 1,568 

July 1, 2010 – June 30, 2011 1,608 

Average between 2007 and 2011 2,109 

 

When the County implements the recyclables curbside collection program, it is expected that a 
significant portion of the current drop-off tons would be recovered through the curbside program. For 
planning purposes, it is simply assumed that this material will continue to be captured in its entirety. 

3.4.1.1.3 HI-5 Recyclables 

In addition to the recyclable materials dropped off at the drop-off depots noted above, Table 12 
shows the number of materials redeemed by container type for Kaua‘i in FY2011 via the State’s 
Deposit Beverage Container (HI-5) Program. 

Table 12: HI-5 Container Quantities and Estimated Tonnage Recycled in Kaua‘i for FY2011, by Material 
Type 

Parameter Aluminum Bi-metal Glass Plastic Total 

Total Containers 21,429,026 83,672 10,028,762 13,462,158 45,003,619 

Estimated Tonnage a 335 7.1 2,090 300 2,730 
a Based on current DOH weight rates. 
 

Currently the certified redemption centers on Kaua‘i do not market their HI-5 materials. Instead, GID 
receives these materials from the CRCs, and bales or containerizes them for shipment directly to 
Asia or U.S. mainland markets. 

If the County were to proceed with the development of their own MRF, it is not known to what extent 
the current redemption operators would use the County’s MRF to process and market their HI-5 
materials, or if they would continue to use the GID facility. For the purposes of sizing the RRP facility, 
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it is assumed that 30% of the current quantity (i.e., 819 TPY) may be processed at the County’s MRF 
initially, with the potential to increase to 70% by the end of the planning period. 

3.4.1.1.4 Total Potential Residential Recyclables 

Based on the foregoing, Table 13 summarizes the potential annual quantity of residential recyclables 
that may be collected and require processing by the end of the 20-year planning period (i.e., 2037). 

Table 13: Summary of Potential Residential Recyclables, Tons of Materials, 2037 

Recyclable Source Material 

Potential Residential Recyclables 
(TPY by 2037) 

Low Estimate High Estimate 

Curbside Recycling Program (County estimates) 5,295 7,649 

Current Drop-off Recyclables (which may be captured by curbside in the 
future) 

1,568 2,858 

HI-5 Materials a 819 1,911 

Total Residential Recyclables 7,682 12,418 
Sources: Curbside Recycling: Table 10; Drop-off Recyclables: Table 11; HI-5 Materials: Table 12 
a Assumes 30% of currently collected HI-5 materials may be processed at the MRF, increasing to 70% by end of planning 

period. 
 

3.4.1.2 COMMERCIAL RECYCLABLES 

In addition to the residential recyclable quantities noted above, the proposed MRF will have the 
capacity to process commercial recyclables as well. The estimated quantity of commercial wastes 
generated annually over the planning period were developed in Section 3.3 and summarized in 
Table 8. This information is repeated in Table 14, as it forms the basis for the remainder of this 
section. The potential quantity of recyclables from the commercial sector is shown in Table 15. 

Table 14: Summary of Total Waste Generated in County, 2010 and Projected for 2017–2037 

Year 

Annual Waste Generation (TPY) 

Residential (44% of total) Commercial (56% of total) a Total 

2010 46,288 58,912 105,200 

2017 49,387 65,519 114,905 

2027 54,177 76,262 130,439 

2037 59,431 88,767 148,199 
Note: Totals from Table 8. 
a Sample calculation: (105,200 total tons of waste per year) × (56% commercial) = 58,912 tons of commercial waste per year 
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Table 15: Commercial Recyclables Composition and Generation by Material Type in County, 2010 and 
Projected for 2017–2037 

Parameter 

Material Type (TPY) 

Commercial 
Recyclables 

Available (TPY) 
Total Recyclable 

Fibers a #1 & #2 Plastics 

Total Food & 
Beverage 
Ferrous &  

Non-ferrous 
Metal 

Containers 

Total Food and 
Beverage Glass 

Containers 

Composition (%) 27.0% 2.1% 1.8% 3.6% 34.5% 

2010 15,906 1,237 1,060 2,121 20,325 

2017 17,690 1,376 1,179 2,359 22,604 

2027 20,591 1,602 1,373 2,745 26,310 

2037 23,967 1,864 1,598 3,196 30,625 
a Sample calculation: 58,912 tons of commercial waste (from Table 14) × (27% fibers) = 15,906 TPY of total recyclable fibers 

from commercial sources 
 

County staff estimate that currently 15% of the commercial waste stream is being diverted from 
disposal. Data are not available to quantify this estimate, and the waste composition data represent 
only landfilled waste. Based on the quantity of commercial waste generated in 2010 (Table 14), it is 
estimated that approximately 9,000 tons of commercial recyclables are currently being diverted. 

The numbers presented in Table 15 present an upper limit on diversion: it will not be possible to 
divert 100% of the material stream from the landfill. In addition, some of the diverted materials may 
be managed by the private sector. With the implementation of policies and incentives directed at the 
commercial waste stream, the County has a goal of achieving a 60% diversion rate. The County has 
also estimated the percentage of the commercial recyclables it may capture and manage in the 
future through the RRP. County staff believe that the County will manage from 40% to 60% of the 
diverted commercial recyclables by the end of the planning period. It is estimated that recyclables 
from the commercial sector will contribute between 9,300 and 14,000 additional TPY to the MRF 
(Table 16) by the end of the planning period. 

Table 16: Tons of Commercial Recyclables Recoverable by County Over the Planning Period 

Year 
Commercial Recyclables 

Available (TPY)  
Forecast  

Diversion% 
Estimated Amount 

Diverted (TPY) 

Estimated % 
Managed by 

County 

Estimated 
Quantity 

Managed by 
County (TPY) 

2010 20,325 + 9,000 — 9,000 0 0 

2017 22,604 + 9,000 30% 9,481 15 1,422 

2027 26,310 + 9,000 45% 15,890 40 6,356 

2037 30,625 + 9,000 60% 23,775 60 14,265 
Note: Commercial Recyclables Available from Table 15. 
 

These assumptions regarding capture of recyclables from the commercial sector are aggressive (40–
60% of diverted material over the planning period), since the County does not have flow control over 
the commercial waste stream; therefore, there is no guarantee that the commercial waste haulers 
will use the County’s MRF. However, given the County’s 70% diversion goal, an aggressive 
approach is required. Commercial parties may employ other waste management strategies (e.g., 
they may market high-grade materials and only direct lower-grade materials to the County’s facility). 
While the County will pursue policies and programs to entice the commercial sector to fully utilize the 
County’s MRF, the County could needlessly expose itself to financial risk if it over-sized the MRF 
based on overly optimistic waste stream projections. It is noted that business risks may also exist for 
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the private contractors and their ability to provide ongoing cost effective diversion services. As a 
result, the County may need to offer these services in order to achieve their waste diversion goals. 

3.4.2 Organic Material Quantities 

Three primary sources of organics will be available for composting: greenwaste from residential and 
commercial sectors, biosolids, and food waste. The current and projected quantities of each of these 
materials that may be available for processing at the proposed facility are summarized below. 

3.4.2.1 GREENWASTE QUANTITIES 

Greenwaste includes lawn and tree trimmings, shrubbery, and Christmas trees. Section 2.1.4 
summarizes the County’s current greenwaste processing system, which includes collection at the 
landfill and transfer stations and contracts with three private processing companies. Table 17 
summarizes the quantities of greenwaste received at the County’s landfill and transfer stations in 
recent years. 

Table 17: County Greenwaste Diversion in 2005 and 2007–2010 

Year(s) 

Greenwaste Received (Tons) 

County Transfer Stations  Kekaha MSWLF Total 

2005 — — 10,585 

July 2007–June 2008 10,814 1,221 12,035 

July 2008–June 2009 10,408 1,374 11,782 

July 2009–June 2010 17,809 930 18,739 
Source: County of Kaua‘i, Hawai‘i 
— For 2005, only the total amount was recorded. 

For the purposes of this FS, it is assumed that all of the material currently dropped off at the transfer 
stations and the landfill site would be available for processing at the centralized composting facility 
located at the RRP. This assumption provides flexibility in the event of any potential future changes 
to existing operations and does not impact current operations. For planning purposes, the current 
level of greenwaste capture and diversion (i.e., 18,739 TPY) is assumed to remain constant for the 
planning period. 

Based on the waste composition analysis, in addition to the material being diverted via the transfer 
stations and the landfill, additional organic matter from both the residential and the commercial 
sectors is not being recovered, and is presumably disposed of at the landfill. The quantities disposed 
of in 2010 (from Table 8) and projections of these quantities throughout the planning period are 
presented in Table 18. 

Table 18: Quantities of Greenwaste Disposed of at the County’s Municipal Solid Waste Landfill, 2010 
and Projected for 2017–2037 

Year 

Greenwaste Disposed of at Landfill (TPY) 

Residential Commercial Total 

2010 3,703 3,240 6,943 

2017 3,951 3,604 7,554 

2027 4,334 4,194 8,529 

2037 4,755 4,882 9,637 
Source: Table 9: Yard Waste data 
 

Upon full implementation of a curbside collection program, as proposed in the ISWMP, and further 
enforcement of bans on the disposal of organics in the landfill from the commercial sector, a portion 
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of the greenwaste forecast to be disposed of at the landfill can be diverted and processed at the 
RRP. The capture rate from the residential sector is assumed to increase from 30% to 60% over the 
planning period. It is also assumed that the current commercial composting operators on the island 
will continue to provide their service to their commercial clients; therefore, a lower recovery rate from 
the commercial sector has been assumed. The assumed capture rates from the commercial sector 
over the planning period are 20%, 30%, and 40% for the years 2017, 2027, and 2037, respectively. 
Table 19 summarizes the projected quantities of greenwaste. 

Table 19: Quantities of Greenwaste Recoverable from Disposal after Introduction of County Curbside 
Collection, 2010 and Projected for 2017–2037 

Year 

Greenwaste  
Disposed of by Year (TPY) 

Assumed  
Recovery (%) 

Greenwaste  
Recoverable (TPY) 

Residential Commercial Residential Commercial  Residential Commercial 

Projected 
Total 

Additional 
Recovery 

2010 3,703 3,240 — — — — — 

2017 3,951 3,604 30% 20% 1,185 721 1,906 

2027 4,334 4,194 60% 30% 2,600 1,258 3,859 

2037 4,755 4,882 60% 40% 2,853 1,953 4,806 
Note: Greenwaste Disposed of by Year data from Table 18. 
— not implemented 
 

Adding the greenwaste from the transfer stations (18,740 TPY; Table 17) to the greenwaste 
expected to be diverted from the landfill (Table 19) gives the estimated total amount of greenwaste 
available for processing at the RRP, as summarized in Table 20. 

Table 20: Projected Quantities of Greenwaste Available for Processing at the RRP 

Year Greenwaste Quantity (TPY) 

2017 20,645 

2027 22,598 

2037 23,545 
Note: Quantities summed from:  

Table 17: July 2009–June 2010 Total +  
Table 19: Projected Total Additional Recovery 

 

3.4.2.2 BIOSOLID QUANTITIES 

Biosolids include the residual solids and semi-solids separated during the treatment of wastewater at 
the County wastewater treatment plant. The RRP composting facility can also process the County’s 
biosolids (sewage sludge), which would result in diversion from the landfill and the addition of 
relatively small amounts of nutrients to the composted product. While no data are available regarding 
the composition or quality of the biosolids, based on the lack of identified industrial pollution sources 
served by Kaua‘i’s wastewater treatment plants, it is assumed that the biosolids are suitable for the 
anticipated end-use as compost. In 2005, the County disposed of 1,380 tons of biosolids from a 
contributing population of 86,000 people, which equates to 32.2 lbs/capita/year. Using the population 
forecast presented in Section 3.1 while holding the per capita bio-solids generation rate constant, the 
potential quantity of biosolids that may be available for processing at RRP are estimated in Table 21. 
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Table 21: Biosolid Quantities Available for Processing by the County in 2005, 2010, and Projected for 
2017–2037 

Year Population 
Per Capita Generation Rate 

(lbs/capita/year) Total Biosolids (TPY) 

2005 86,000 32.2  1,385  

2010 86,040 32.2  1,385  

2017 92,651 32.2  1,492  

2027 103,039 32.2  1,659  

2037 114,665 32.2  1,846  
Source: Centralized Composting Facility Master Plan (Beck 2008); population data from Table 7. 
 

3.4.2.3 FOOD WASTE QUANTITIES 

Commercial food waste includes clean, unprepared food material typically generated in the 
preparation for market or the preparation of meals for consumption and the remaining uneaten food 
and scraps. Commercial food waste sources include grocery stores, hotels, restaurants and 
convenience stores. Residential food waste is generated in the preparation of meals plus any food 
not consumed during meals and discarded. In 2010, approximately 15,200 tons of residential and 
commercial food waste was disposed of at Kekaha MSWLF, and 670 tons of food waste was reused 
by pig farmers in the County. Therefore, a total of approximately 15,870 tons of food waste was 
generated by residential and commercial sources, i.e., approximately 1.0 lb/capita/day, as calculated 
below:  

15,870 tons × 2,000 lbs per ton = 1.0 lb/capita/day 
86,000 total population × 365 days/year 

 

The 2005 Kaua‘i waste characterization study indicated that approximately 7,257 tons of food waste 
from residents was disposed of, and that no measurable amount was recycled. This is equivalent to 
approximately: 

7,257 tons × 2,000 lbs/ton  = 0.59 lb/capita/day 
67,217 residential population × 365 days/year 

 

Therefore, if the total per capita organics generation rate is 1.0 lb/capita/day and the residential 
organics generation rate is 0.59 lb/capita/day, then the commercial food waste generation rate is 
0.41 lb/capita/day. 

As outlined in the ISWMP, the County intends to focus initially on the diversion of commercially 
generated food waste. Table 22 summarizes the forecast food waste quantities from all commercial 
sources based on the total County population. 
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Table 22: Suitable Commercial Food Waste Available for Processing/Recovery by the County, 2010 and 
Projected for 2017–2037 

Year 
Total County 
Population 

Commercial/Cap
ita Organics 

Generation Rate 
(lb/capita/day) 

Commercial 
Organics 

Generated 
(TPY) a 

% Assumed 
Suitable/ 

Acceptable for 
Processing at 
the RRP (%) 

Assumed 
Capture Rate(%) 

Total 
Commercial 
Food Waste  

(TPY) b 

2010 86,040 0.41 6,438 50% 25% 805 

2017 92,651 0.41 6,933 60% 30% 1,248 

2027 103,039 0.41 7,710 70% 40% 2,159 

2037 114,665 0.41 8,580 75% 50% 3,217 
Note: Population data from Table 7. 
Example calculations: 
a (86,040 capita) × (0.41 lb/capita/day) × (365 days/2,000 lbs/ton) = 6,438 (tons) 
b (6,438 tons) × 50% × 25% = 805 (tons) 
 

The County has also indicated that in the long term, in order to further maximize waste diversion, 
they will initiate collection and processing of residential food waste. It is projected that this program 
would be implemented by approximately 2020 or later. Table 23 summarizes the forecast residential 
food waste quantities. 

Table 23: Residential Food Waste Quantities Available for Processing/Recovery by the County, 2010 and 
Projected for 2020–2037 

Year 

County 
Residential 
Population 

Residential 
Per-Capita 
Organics 

Generation Rate 
(lb/capita/day) 

Residential 
Organics 

Generated 
(TPY) a 

% Assumed 
Suitable/ 

Acceptable for 
Processing at 
the RRP (%) 

Assumed 
Capture Rate(%) 

Total Residential 
Food Waste  

(TPY) b 

2010 67,217 0.59 7,238 80% 0% 0 

2020 73,804 0.59 7,947 80% 50% 3,179 

2027 78,673 0.59 8,471 80% 60% 4,066 

2037 86,303 0.59 9,293 80% 70% 5,204 
Note: Population data from Table 7. 
Example calculations: 
a (73,804 capita) × (0.59 lb/capita/day) × (365 days/2,000 lbs/ton) = 6,438 (tons) 
b (7.947 tons) × 80% × 50% = 3,179 (tons) 
 

3.4.2.4 SUMMARY OF PROJECTED ORGANIC MATERIAL QUANTITIES 

Table 24 summarizes the total amount of suitable organic material that may be available for 
processing at the RRP over the planning period. 

Table 24: Summary of Organics Available from All County Sources, 2010 and Projected for 2017–2037 

Year 

TPY 

Greenwaste 
from Transfer 
Stations and 

Landfill a 

Greenwaste 
Recovered 

from Curbside 
Collection b Biosolids c 

Suitable 
Commercial 

Food Waste d 

Suitable 
Residential 

Food Waste e 
Total Available 

Organics 

2010 18,739 — 1,385 805 — 20,929 

2017 18,739 1,906 1,492 1,248 — 23,385 

2027 18,739 3,859 1,659 2,159 4,066 30,482 

2037 18,739 4,806 1,846 3,217 5,204 33,812 
— not implemented 
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a From Table 17: July 2009–June 2010 total 
b From Table 19: Projected Total Additional Recovery 
c From Table 21: Total Biosolids 
d From Table 22: Suitable Commercial Food Waste 
e From Table 23 Residential Food Waste Quantities Available for Processing/Recovery by the County 
 

3.5 HIERARCHY OF DIVERSION INITIATIVES 

A range of material types and quantities will be available for the RRP. Some of the programs and 
technologies available at the RRP may overlap and compete for the same materials. Therefore, 
greater emphasis or preference may be given to some materials or processes which provide the 
County more benefit, less cost, or a favorable ratio of cost to benefit. Specific examples of this 
include: 

 Recyclables – resources with beneficial alternative use, account for a large portion (including 
paper, plastics, metals, and glass) of divertible wastes, and have a high revenue potential. 

 Green and food waste – resources with beneficial alternative use, elimination from landfill 
helps reduce production of landfill gas (i.e., methane) and greenhouse gas emissions and 
improves leachate quality. 

 HHW and electronics – elimination from the landfill improves leachate quality and minimizes 
risks to groundwater. 

 Construction and demolition debris – large quantities of inert material can be beneficially 
reused locally. 

3.6 WASTE MANAGEMENT ROLES AND RESPONSIBILITIES 

The County is responsible for the curbside collection of MSW from all single-family residences in the 
County. The residents pay for the service via their property tax bill. Curbside collection is limited to 
96 gallons, although additional collection service can be obtained for an extra fee, and the County 
does not collect bulky items (e.g., sofas, chairs, tires, white goods) as part of its curbside collection 
service. The County also provides waste collection services to a small number of commercial 
establishments. These commercial customers are charged a collection fee based on the volume of 
waste collected weekly. 

The majority of commercial businesses in the County contracts directly with private waste haulers. 
Some businesses haul their own wastes directly to a transfer station or the landfill. 

As described in Sections 3.3 and 3.4, approximately 56% of the waste generated on Kaua‘i is from 
the commercial sector and is not managed by the County. Virtually all of this waste material is 
managed by the private sector, outside the control of the County. This is an important factor to 
consider in the development of the RRP and in trying to understand what volume and composition of 
waste will realistically be attracted by the County to the RRP and how will this affect the feasibility of 
the various components. 
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4.0 POTENTIAL RRP COMPONENTS AND TECHNOLOGIES 

A RRP can include a wide range of components and technologies for diverting those recoverable 
materials accepted directly from public and private contractors or waste generators. The decision to 
implement particular components and technologies as part of the RRP is a function of a number of 
factors, including end use or market availability for the recovered material and cost considerations. 
The County has also made a commitment as part of its Zero Waste Resolution to divert as much as 
70% of the waste materials generated from the municipal landfill. The RRP can be designed to 
accommodate any or all potential diversion components and technologies, which can be 
implemented in a staged approach when favorable conditions are met. 

This section introduces the integrated public drop-off and reuse facility concept in Section 4.1, 
identifying essential waste management components that are typically recommended for any RRP. 
The majority of these essential components are then described and assessed individually in Sections 
4.2–4.10. 

Other potential components and technologies that could be co-located at the RRP to optimize 
operations and provide potential synergies are described and assessed in Sections 4.11–4.17). 
Some of these other components mutually exclude each other. For example, to manage the 
organics, the County would likely choose one of the following options: 

 Composting facility (Section 4.12) 

 Anaerobic digestion of biomass (Section 4.13) 

 Bio-refinery facility (Section 4.14) 

Similarly, if it is decided to invest in waste conversion, the County could choose one of the following: 

 Waste to energy facility (Section 4.16) 

 Waste to fuel facility (Section 4.17) 

4.1 INTEGRATED PUBLIC DROP-OFF AND REUSE FACILITY 

4.1.1 Description 

Typically, there are a set of components and technologies that are generally included as part of a 
RRP development. These items are identified first to allow a proper analysis and assessment of 
potential complementary processing technologies that could be selected and integrated into the 
RRP. The County has identified a comprehensive range of potential components and technologies, 
many of which are already provided in some form on-island. Including these as part of the RRP may 
offer the opportunity to support and complement the programs already available to residents, or in 
some cases may provide for a more economical alternative to those existing facilities. Some of the 
County’s existing diversion facilities may or may not be available for use in the future. 

Integrating or centralizing drop-off and reuse components at a single location can enhance the 
experience of a RRP user, decrease the transportation and time that may otherwise be required to 
take materials to multiple locations, and promote increased diversion. Public access to the RRP is 
typically restricted to the drop-off and reuse components. Consequently, it is important to maximize 
user friendliness, efficiency, promotion and education, and safety. 

The layout of the public drop-off should support the potential for maximizing waste diversion or 
resource recovery. Typically a resident would first encounter those programs or services supporting 
the concept of waste reduction and reuse. The facilities supporting these programs will need to 
provide adequate parking and unloading areas. RRP users would then encounter the drop-off area 
for those materials that can be diverted from the landfill through other processes, including 
recyclables, greenwaste, HHW, electronics, scrap metal, C&D material, used tires, hard-to-recycle 
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materials, waste motor oils and filters, and cooking oil. This area can be flexible and be adapted to 
changing market conditions for materials and changing generation rates. Consistent with current 
County practices, residents would not pay to use these programs or services, while a fee may apply 
to small-quantity commercial generators. 

Finally, an outlet for non-recyclable or residual materials would be provided. While it is not current 
County policy, waste diversion may be further supported in the future by requiring payment of a 
weight-based or flat fee for residual waste drop-off. 

Combined Facility Characteristics: Figure 1 displays a conceptual schematic of an integrated 
public drop-off and reuse facility. 

 

Figure 1: Typical Integrated Public Drop-off and Reuse Area 

 

The combined area required for all of the drop-off components is a function of the site area available, 
anticipated number of vehicles to be accommodated during peak periods, parking requirements, and 
access for service vehicles. 

The proposed integrated or central public drop-off facility includes the following: 

 Up to four bins (two active and two on standby) for the receipt/temporary storage of single-
stream or commingled recyclable materials, plus one bin for oversized cardboard and six to 
eight bins for residential waste drop-off (see Section 4.2) 

 A HI-5 redemption center (see Section 4.2.1) 

 A specially designed building for the receipt, consolidation, lab-packing, and storage of HHW 
(see Section 4.3) and consolidation of electronic waste (see Section 4.4) 
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 One duty bin and a standby bin for each of the following, plus associated processing areas: 

– Greenwaste 

– Scrap metals including white goods and propane tanks (see Section 4.5) 

– Construction and demolition waste (see Section 4.6) 

– Used tires (see Section 4.7) 

 An enclosed storage area for hard-to-recycle materials (see Section 4.8) not already 
addressed through the other proposed facilities and programs 

 A reuse center (Section 4.9) and an educational center (Section 4.10) 

 Drop-off covered areas for waste motor oil and filters and for used cooking oil (space to 
accommodate four to six 55-gallon drums) 

4.1.2 Space Requirements 

Based on similar facilities developed by AECOM on the mainland, approximately 5–10 acres may be 
required. The detailed layout, acreage, and costs will be refined upon completion of this FS, during 
the conceptual design phase. 

4.1.3 Benefit (Effective Diversion) 

As outlined above, the County reports that more than 32,000 tons of material were diverted from 
disposal in 2010. This is equivalent to a diversion rate of approximately 31%. This has been 
achieved through a network of drop-off type facilities across the island. With the implementation of 
curbside collection for residential recyclables and greenwaste, the reliance on drop-off facilities for 
those materials is expected to decrease. Currently the County collects approximately 2,700 TPY of 
recyclables through their current network of drop-off depots. This represents approximately 2% of the 
total waste stream, or about 5% of the residential wastes. If the RRP recyclables drop-off replaced 
only the KRC, it is estimated that approximately 250 tons of recyclables would be received annually. 
The recyclables received from small, direct-haul commercial generators are expected to increase 
based on County policies and incentives. It is estimated that these generators may generate a 
further 250 tons of recyclables annually. Based on these assumptions, it is estimated that the 
amount of recyclables collected at the RRP drop-off would be approximately 500 TPY. 

Approximately 18,700 TPY of greenwaste are currently received and managed by the County. The 
majority of this material is reportedly generated by residential sources. If a residential curbside 
collection program is implemented for greenwaste, this portion of the greenwaste would be taken 
directly to the processing area at the RRP. Similar to the recyclables, it is difficult to predict what 
portion of the greenwaste may be dropped off at the existing transfer stations or the RRP after 
implementation of the RRP. 

The capture of those materials not managed through a curbside program (e.g., HHW, tires, scrap 
metal, electronics) should continue to be recovered at current or increased rates (based on 
increased access for residents to these programs) through a public drop-off at the RRP. Based on 
current County diversion data, these materials account for approximately 10,600 TPY of diverted 
waste. Material generated by commercial sources in larger quantities (e.g., scrap metal accounted 
for 1,900 tons and derelict automobiles an additional 1,800 tons in 2011) would not be received at 
the drop-off area; instead, they would be taken directly to the processing area at the RRP. Assuming 
the remaining 6,900 TPY of other currently diverted material is received at the drop-off and reuse 
center, this is equal to approximately 5% diversion. Based on AECOM’s experience with similar 
facilities, mature depot recycling programs with a reasonable level of public participation achieve 
approximately 7–12% diversion of the residential waste stream. This suggests that by the end of the 
20-year planning period, an additional 9,900 TPY may potentially be diverted through the drop-off 
and reuse center. This estimated quantity would be less if the existing network of transfer stations 
and depots remain open and are used to the extent that they are currently. 
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4.1.4 Capital Cost Requirements 

Depending on the specific design features, capital costs for the integrated drop-off and reuse center, 
including site grading and paving, structures, mobile equipment and bins are estimated at 
approximately $8.9 million. 

Table 25: Estimated Capital Costs for Public Drop-off and Reuse Facility 

Capital Cost Item  Cost Breakdown Cost ($, rounded) 

Site Clearing & Grubbing Lump sum for 13.5 acres $150,000 

Excavation Lump sum $450,000 

Paved Roadways 2,300 linear feet $252,000 

Other Paved Areas 45,450 ft2 $227,250 

Scale & Scale House Lump sum $200,000 

Residual Drop-off Area Canopy 6,000 ft2 $450,000 

HHW & Electronics Building 5,000 ft2 $1,250,000 

HI-5 Building 3,000 ft2 $750,000 

Reuse Centre 11,000 ft2 $2,750,000 

Utilities Lump sum $500,000 

Permits & Engineering 10% $648,000 

Contingency 20% $1,296,000 
Total  $8,923,250 

 

4.1.5 Operations and Maintenance (O&M) Cost Requirements 

Operating costs for all of the County’s current drop-off and recycling programs are projected in the 
ISWMP to be approximately $1.4 million annually. 

4.1.6 Comments 

The public drop-off and reuse facility is recommended as a key part of the overall RRP as a cost-
effective way to consolidate and promote diversion from the landfill. The center provides a common 
level of service available to all residents. These components are well understood as most are 
currently being utilized by the County. A wide variety of materials can be managed in one location, 
thus providing additional efficiencies and cost savings for operations equipment and staff 
requirements. These types of facilities are easy to manage and cost-effective to staff. In addition, the 
highly visible nature of the various onsite activities helps to increase environmental awareness and 
further educate the public on the opportunities to maximize diversion. 

By co-locating the components at the RRP, it is anticipated that efficiencies can be gained. The 
capital and operating costs outlined above are indicative for this type of program and for planning 
purposes. More definitive costs can be developed when the County’s specific design requirements 
for this aspect of the RRP have been identified. 

Case Study – Drop-off Facilities in Peel Region, Ontario. The Peel Region Municipality in 
Ontario, Canada, with a population of 1.3 million, has five public drop-off and reuse facilities for 
residential waste, or one facility for every 260,000 people. Details regarding the size, quantities of 
waste received, and costs are as follows: 

 Size: The facilities are approximately 5 acres, adjusted as needed based on the property 
available. 

 Services: The demand for services and any additional facilities is evaluated after the facility 
begins operation. Residential customer onsite surveys are conducted to assist with 
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determining from what area the site’s visitors are travelling and what materials are being 
delivered. The facilities each receive 3,000–13,000 TPY of waste. 

 Cost: The net operating costs of the busier facilities are approximately $250,000–$300,000 
per year. This is equivalent to approximately $23 per ton. General maintenance is budgeted 
for during annual budget season and varies from site to site, based on factors such as the 
age of the facility and annual assessments of anticipated work to be required. Capital costs 
were $6–$8 million (excluding land), depending on the varying design parameters and 
infrastructure requirements. 

 Charges to the Community: The facilities are operated through the combination of tax 
revenue, revenues from the sale of recyclable materials, user fees charged to users of the 
facilities, and collected rent from Goodwill and other reuse partners. The facilities currently 
charge $100 per ton for the drop-off of garbage, drywall, yard waste, and wood. There is no 
charge for reusable goods, tires, electronics, HHW, appliances, metal, or residential 
recyclables. 

 Arrangement with Service Groups: Goodwill and community services group pay rent 
based on 10% of net profit. Goodwill was the successful vendor based on a Request for 
Proposal. 

 Onsite personnel: All current facility staff are municipal employees. Operation of the reuse 
stores and the reuse drop-offs are contracted out. Approximate numbers of staff at the 
facility each day include 2 scale operators, 2 HHW operators, 1–2 truck drivers, 1 sub-
foreman, 1 foreman (shared between two sites), and 3–4 platform laborers. 

4.2 RECYCLABLES AND WASTE DROP-OFF 

4.2.1 Description 

Recyclables Drop-off: Typical household recyclables including paper and cardboard, plus plastic, 
glass, and metal containers can be commingled and collected in a large open-top bin at the RRP. A 
separate bin may be provided for oversized cardboard, which is bulky and often collected in greater 
volume. This is similar to the County’s existing drop-bin program. Often the bins are placed at a 
lower grade to allow residents to drop the materials into the bin and avoid potential injuries from 
lifting. This service would also be available to small, direct-haul commercial loads of recyclables. 

This approach relies on the use of two bins – the first bin being on active duty and accessible to the 
public, while the second bin is on standby until it is required to replace the active bin. Once the active 
bin reaches capacity, it can be moved to the MRF to separate and prepare the recyclable materials 
for market. 

HI-5 Redemption Center: All HI-5 certified redemption centers on Kaua‘i are operated by private 
companies. The RRP provides another ideal location for a redemption center, maximizing diversion 
of these materials and the return of deposit fees to residents. The redemption center must be staffed 
on a full-time basis. Consequently it is appropriate that it be co-located with the reuse store center 
activities, likely near the entry to the RRP. 

Waste Drop-off: The management of any residual waste that cannot be reused, recovered, or 
recycled is offered to residents as a final option. An open-top bin is provided to collect the residual 
wastes. The bins are placed at a lower grade to allow residents to drop or throw the wastes into the 
bin and avoid injuries from lifting. Once a bin reaches capacity, it is moved to the landfill and a 
standby bin is put into active duty at the drop-off area. In the future, the County may choose to 
charge a fee for residual waste drop-off in order to provide further incentive for waste diversion. This 
is not current policy. If a fee is to be charged, a scale may be required. 
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4.2.2 Space Requirements 

Up to four 40-cy bins (two on active duty and two on standby) are estimated to be required for the 
receipt and temporary storage of single-stream or commingled recyclables, plus one additional 40-cy 
bin for oversized cardboard. Six to eight additional 40-cy bins (half on active duty and the others on 
standby) would be provided for the collection of residential wastes. A 3,000-square-foot (-ft2) building 
is proposed for the HI-5 redemption center at the RRP. The collected materials can then be moved 
to the MRF for processing. 

4.2.3 Benefit (Effective Diversion) 

The County currently collects approximately 2,700 TPY of recyclables through their current network 
of drop-off depots (see Table 1). A significant portion of these recyclables are HI-5 materials. It is 
expected that a large portion of the residential recyclable material would be captured through a 
curbside collection program in the future, while a much smaller portion may continue to be collected 
at the existing depots. If the RRP recyclables drop-off replaced only the KRC, it is estimated that 
approximately 250 tons of recyclables would be received annually. The recyclables received from 
small, direct-haul commercial generators are expected to increase based on County policies and 
incentives. It is estimated that these generators may generate a further 250 tons of recyclables 
annually. Based on these assumptions, it is estimated that the amount of recyclables collected at the 
RRP drop-off would be approximately 500 TPY. 

4.2.4 Capital Cost Requirements 

The capital costs associated with the recyclables and waste drop-off are limited to the required bins. 
For the HI-5 redemption center, an enclosed building is required. These costs are included in the 
capital costs for the integrated public drop-off and reuse area provided in Section 4.1. 

4.2.5 O&M Cost Requirements 

The operating costs for the recyclables and residential waste drop-off, including HI-5 redemption 
center, are included in the O&M costs for the integrated public drop-off and reuse area provided in 
Section 4.1. The HI-5 center requires a minimum of 3 full-time staff based on existing redemption 
center requirements. 

4.2.6 Comments 

The recyclables drop-off area is recommended as a key part of the RRP. It should be one of the 
initial and most visible activities available at the RRP that can be accessed by the public. A shelter or 
roof may be incorporated if open-top bins are used, to protect the materials from inclement weather. 
Adequate fencing or screening to contain blowing litter is recommended. 

This service is already provided to the public at the Kaua‘i Resource Center and at the eight drop-bin 
locations located throughout the island. A private contractor collects the bins when they are full and 
processes the material for market. The drop-off facilities at the RRP would provide an additional level 
of service and convenience to waste generators, and potentially allow the replacement of services at 
the Kaua‘i Resource Center located in Līhu‘e. Materials collected at the RRP drop-off facilities would 
be transferred to the MRF for processing. 

Even once the County implements its planned curbside collection and processing of recyclable 
materials using a MRF, recyclable drop-off facilities will remain important. For example, recyclable 
drop-off facilities will remain necessary for those residences generating large volumes or other 
facilities that are not provided with recyclables collection service. In addition, small commercial 
generators of recyclables would be able to access the RRP facilities. 
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4.3 HOUSEHOLD HAZARDOUS WASTE DEPOT 

4.3.1 Description 

The RRP should include the collection of domestically generated hazardous wastes, limited to 
household quantities, in accordance with the ISWMP. The County may also wish to accept small 
quantities of hazardous waste from small businesses and farmers, as appropriate. Typical household 
hazardous wastes collected include aerosols, batteries, oil, paint, cleaning products, pesticides, and 
propane cylinders. Other future diversion opportunities identified by the County may include a 
chemical swap program and paint remixing. 

4.3.2 Space Requirements 

The HHW collection facility should be sheltered to prevent exposure to climatic conditions that may 
affect the accumulated materials. A building with an area of approximately 3,000 ft2 is recommended. 
As outlined in the ISWMP, it is proposed that an electronic waste depot (Section 4.4) be co-located 
with the HHW facility. In this case, a total building area of approximately 5,000 ft2 is recommended. 
In addition, the area should be secured to prevent unauthorized access when the facility is 
unattended. A receiving area would be provided to allow the materials to be inspected and a 
determination made on how they are to be managed prior to bringing the material inside the facility. 
Sufficient space is required for bulking of materials including paints and flammable liquids. Additional 
space is required for the wastes once they are properly packed in drums or containers for shipment. 
The facility should be constructed with non-combustible materials, be properly ventilated, and 
provide spill containment and fire safety features. 

4.3.3 Benefit (Effective Diversion) 

Many of these materials may have limited recovery potential, but can be harmful to the environment 
if disposed of without proper management. Furthermore, elimination of these materials from the 
landfill improves its leachate quality. An estimated 370 TPY of HHW are generated by residents 
(approximately 0.35% of the total waste stream). 

4.3.4 Capital Cost Requirements 

An appropriate building or structure is required to protect the collected HHW materials from 
inclement weather, prevent unauthorized access, and provide safe storage of materials before and 
after consolidation. This cost is included in the capital costs for the integrated public drop-off and 
reuse area provided in Section 4.1 and is estimated at $1,250,000. 

4.3.5 O&M Cost Requirements 

Due to the nature of the materials being received, the facility must be staffed during operating hours. 
As materials are received, they are inventoried, segregated, and packaged as appropriate. However, 
the facility can be operated for as many, or as few days each week or month as required to serve the 
County’s needs. Operation of the HHW depot requires 2 trained full-time staff when operating. These 
same staff are expected to be able to manage any electronic wastes received at this same location. 
Additional staff can be added, if warranted in the future, as a function of the number of operating 
days. 

The County’s current HHW program costs approximately $53,000 annually for a contractor to 
consolidate and safely manage the collected material. Most of this cost is for mobilization/
demobilization. As outlined in the ISWMP, future costs will increase but are expected to remain 
below $100,000 annually for the HHW program. 

4.3.6 Comments 

The HHW depot is recommended as part of the overall RRP. The County currently offers an annual 
HHW event at the four County transfer stations. However, a permanent depot would allow the 
County to provide an improved and expanded level of service. This may include more extensive 
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operating hours/dates and broader services to small businesses and farmers. All aspects of the 
current program, including collection, packaging, transportation, recycling and disposal of the HHW 
materials, are provided by a contractor. It is assumed that a private contractor would provide the 
same service as part of the RRP, and it is assumed that the ultimate recovery or disposal facilities for 
the HHW would likely remain off-island. 

4.4 ELECTRONIC WASTE DEPOT 

4.4.1 Description 

Electronic waste, including computers, monitors, televisions, telephones, and stereo equipment, 
would be received by a staff person at the combined HHW (Section 4.3) and electronic waste depot 
building. The staff would then separate and consolidate the items within a bin or trailer/shipping 
container, or palletize and shrink-wrap them for shipment. When sufficient quantities of material are 
collected, the bin, container, or pallet would be transported to a (likely off-island) processor for 
disassembly (if appropriate), recovery, and safe disposition of hazardous and residual waste 
materials. The exception to this approach would be for electronic equipment that is still usable and in 
working order. In such cases, the electrical equipment would be managed through the reuse center 
at the RRP. 

4.4.2 Space Requirements 

The electronic waste depot is expected to occupy approximately 2,000 ft2 within a 5,000-ft2 building 
that includes the HHW depot. One or two 20- or 40-foot shipping containers may be required for the 
receipt/temporary storage of waste electrical and electronic equipment. 

4.4.3 Benefit (Effective Diversion) 

The County currently collects e-waste during periodic events. In 2011, approximately 100 tons (or 
less than 0.1% of the total waste stream) of e-waste material was collected through an event, mainly 
from the commercial sector. By offering a permanent collection service for this type of waste and 
making the collection more convenient, the amount of diversion achieved is expected to increase. 
The amount of e-waste collected is expected to be directly proportional to the number of collection 
days. At the time of this report, the County has put out a bid for collections to occur 2 days per month 
with an estimated quantity of 300 tons per year of the waste stream being diverted annually.  

Diverting additional e-waste may also improve the landfill leachate quality and provide for the 
recovery of valuable metals. 

4.4.4 Capital Cost Requirements 

The capital costs associated with the electronic waste depot include the permanent building (shared 
with the HHW depot) and any required bins. This cost is included in the capital costs for the 
integrated public drop-off and reuse area provided in Section 4.1 and is estimated at $1,250,000.  

4.4.5 O&M Cost Requirements 

The operating costs for the electronic waste depot are included in the O&M costs for the integrated 
public drop-off and reuse area provided in Section 4.1. The electronic waste drop-off would be 
co-located with the HHW depot (Section 4.3) that can be supervised by 2 full-time staff when 
operating. The depot is expected to be operated periodically (e.g., 2 days per month). The 
processing of any collected electronic waste would be undertaken by a contractor. 

As discussed in Section 2.1.7, the County has had to subsidize electronics recycling programs since 
the Hawaii Electronic Waste and Television Recycling and Recovery Law (HAR Title 19, Chapter 
339D) went into effect. The electronic waste depot at the RRP could provide a convenient, central 
location for electronic waste recovery, fulfilling the County’s commitments. It is expected that the 
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County will incur public outreach, marketing, and related costs estimated to be approximately 
$80,000 annually. 

4.4.6 Comments 

The approach taken may be dictated by the end market for the materials and the preference for the 
electronic waste to be segregated by specific category. 

Annual collection of electronic waste is already provided by the County through a private contractor. 
It is assumed that a private contractor would provide the same service as part of the RRP. Some of 
these materials are also collected from the public through non-governmental organizations. 

4.5 METALS RECYCLING FACILITY 

4.5.1 Description 

The County currently contracts metal-recycling operations with the PMRC, which accepts a range of 
scrap metals for processing, including automobiles, white goods, propane tanks and other metal 
scrap (Section 2.1.6). The scrap metals are accepted, processed, and prepared for market. The 
PMRC is operated by a private contractor and is situated on private land under a lease agreement. 
The County plans to provide space at the RRP for potential development of a metals recycling facility 
with operations similar to those conducted at the PMRC. The County has available various 
procurement options for the development and operation of the proposed facility. The capital cost of 
this facility may or may not be funded by the County. Estimated costs are provided in this section for 
completeness. 

Household scrap metal is typically generated in small quantities either during renovation projects or 
via disposal of appliances and propane tanks. An open-top bin can be provided to collect the smaller 
scrap metal pieces. Propane tanks would be collected and stored within a secure area near the 
HHW facility and moved to the processing area to be decommissioned. Appliances or white goods 
could be accepted at a hard-surfaced drop-off area, or could be accepted at the metals processing 
area. The appliances containing refrigerants would be segregated from those appliances that do not 
contain refrigerants. The refrigerants must be properly removed before processing. When sufficient 
quantities of metals or appliances are collected, they would be moved to the processing area for 
proper management. Scrap vehicles would be sent directly to the processing area. 

At the processing area, any liquids would be drained, and then the scrap metal, white goods, and 
vehicles would be compacted and baled for shipment to market. 

4.5.2 Space Requirements 

The existing PMRC operates on a site area of approximately 5.5 acres, and a similar area would be 
required at the RRP. One 40-cy bin would be required for the receipt/temporary storage of small- to 
mid-sized scrap metal items in the integrated public drop-off area. A larger laydown area of 
approximately 5,000–10,000 ft2 would be provided for the collection of heavier materials such as 
automobiles and appliances. This laydown area would be located adjacent to the onsite scrap metal 
processing area. The onsite processing area would be available at the RRP to consolidate and 
process scrap metals prior to shipment to market. An area of 0.15 acre would be required for the 
scrap metal processing line. Additional equipment required to crush used automobiles can be 
relocated from the PMRC or can be provided by the contractor that operates the metals recycling 
facility. 

4.5.3 Benefit (Effective Diversion) 

County data indicate that approximately 4,669 tons of all metal types were processed in FY2011. 
The collection and processing of these materials represents approximately 4.4% diversion 
(conservative estimate). This rate of diversion is expected to remain relatively constant in the future, 
as this is already a well-established program that would be relocated to the RRP. 
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4.5.4 Capital Cost Requirements 

The capital costs associated with the scrap metal drop-off are limited to the required bin, a secure 
area adjacent to the HHW depot for propane tanks and a small paved drop-off area for white goods. 
This cost is included in the capital costs for the integrated public drop-off and reuse area provided in 
Section 4.1. 

The required metals processing facilities would include a 5.5-acre hard-surface area plus the scrap 
metal processing equipment. The capital costs associated with this component of the RRP are 
estimated to be approximately $1.5–$2 million. A facility schematic showing the equipment and 
infrastructure included in the white goods and metals shredding and baling system is presented in 
Appendix A (Figure A-1). 

4.5.5 O&M Cost Requirements 

The operating costs for the metals recycling facility include two components. The scrap metal drop-
off is included in the O&M costs for the integrated public drop-off and reuse area provided in Section 
4.1. The scrap metal waste drop-off (for small quantities only) can be co-located with other drop-off 
facilities, which together can be supervised by 1–2 full-time staff. 

The processing of any collected scrap metal would be undertaken by a contractor, similar to the 
existing PMRC. This includes the provision of all labor and equipment to process the scrap metal 
material. The annual cost of this contract in 2011 was approximately $560,000. Based on the 
volumes to be managed staying fairly constant in future years, these annual costs should not change 
substantially. These costs agree well with the estimated costs based on component operations: the 
O&M cost for the scrap metal processing line is estimated to be approximately 10% of the capital 
cost plus labor ($240,000 annually plus labor); and the used car crusher is expected to have 
comparable or greater O&M costs (approximately $300,000 annually plus labor). The scrap metal 
processing line would require 2 full-time staff. 

4.5.6 Comments 

The metals recycling facility is recommended as part of the RRP. The County currently accepts white 
goods at the four transfer stations and at Kekaha MSWLF. The PMRC separates, processes, and 
recycles a range of scrap metal materials. The service is currently provided by the County under a 
private contract, and it is assumed that a private contractor would provide the service as part of the 
RRP. 

4.6 CONSTRUCTION AND DEMOLITION MATERIAL PROCESSING AND RECYCLING FACILITY 

4.6.1 Description 

C&D material can include a range of materials. The most common and largest quantity of materials 
includes concrete, brick, block, and asphalt, treated and untreated lumber, plaster board or drywall, 
cabinets, doors, windows, roofing, and soil. A series of open-top bins can be provided to collect small 
quantities of these separated materials. When sufficient quantities of C&D material are collected, the 
bins or containers would be moved to a separate processing area at the RRP. Any source separated 
loads of C&D material from residential and commercial generators would be diverted to the 
processing area for direct placement into bins or bunkers. The County plans to provide space at the 
RRP for potential development of a C&D processing and recycling facility. The County has available 
various procurement options for the development and operation of the proposed facility. The capital 
cost of this facility may or may not be funded by the County. Estimated costs are provided in this 
section for completeness. 

4.6.2 Space Requirements 

Up to three 40-cy bins would be required for the receipt and temporary storage of residential C&D 
material, including wood and drywall, in the integrated public drop-off area. It is anticipated that the 
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majority of C&D material would be generated by commercial sources and would be delivered in 
larger quantities directly to a processing area at the RRP. An estimated site area of approximately 
1 acre would be required to receive, consolidate, and process construction waste materials. A facility 
schematic showing the equipment and infrastructure included in the C&D Processing Area is 
presented in Appendix A (Figure A-2). 

An area of approximately 0.84 acre would be provided for stockpiling/temporary storage of concrete, 
brick, block, and asphalt. This material would be received mainly from commercial sources. 

4.6.3 Benefit (Effective Diversion) 

The available waste composition data suggest that just over 5,000 TPY of C&D material are 
generated on Kaua‘i; not all of this material would be suitable for recovery at the RRP. Recent 
observations by County staff suggest that more C&D material than that amount – i.e., approximately 
16,000 TPY, or nearly 15% of the annual waste stream – may actually be generated. This amount 
includes 3,000–4,000 tons of concrete/brick/block and asphalt, which is currently processed (crushed 
and size classified) by Pacific Cutting & Coring. A further 10,000–12,000 tons of other C&D materials 
are disposed of at the County’s landfill. The composition of these wastes and quantity estimates 
were determined based on a visual/qualitative assessment by County staff of C&D materials entering 
the Kekaha MSWLF between April and July 2011. 

The strategy to divert C&D material from disposal consists of a combination of programs/policy 
instruments, service contracts and infrastructure potentially developed in two phases. More 
specifically, this component would consist of the following: 

Phase 1 C&D processing facility: A waste ordinance would dictate that C&D waste materials be 
source-separated at construction/demolition sites as clean loads of mixed rigid and film plastics, 
clean drywall, mixed scrap metal, uncontaminated wood, pallets, old corrugated cardboard (OCC), 
and small quantities of concrete brick and block. These clean loads would be delivered to an area on 
the RRP site consisting of a concrete slab complete with dedicated storage bunkers constructed out 
of stacked mass concrete blocks (dedicated bunker for each material). Once a sufficient quantity of 
any one of these material has accumulated to justify shipping, the material would be top-loaded into 
roll-offs or trailers and shipped to market. This is referred to as the Phase 1 C&D processing facility. 

Phase 2 C&D sorting facility: In the event that the waste ordinance regarding source separation does 
not yield the desired result, the County may implement the second phase of this facility, which would 
consist of a C&D sort line to process mixed C&D materials. 

As it relates to the 3,000–4,000 tons of concrete/brick/block and asphalt materials, the County would 
continue to rely on a private company to process this material. However, it is proposed that an area 
be reserved at the RRP site for the stockpiling/temporary storage/onsite contracted processing of up 
to 5,000 tons of this material. A contractor with portable crushing/screening equipment would 
mobilize to the site at least three times per year to process the materials. This service approach 
applies to both Phase 1 and 2 C&D processing operations as described above. 

4.6.4 Capital Cost Requirements 

The equipment and associated infrastructure required for processing the estimated quantities of C&D 
material has an approximate capital cost of $1.43 million for Phases 1 & 2, as shown in Table 26. 
The equipment could be purchased and installed in phases as described above. 
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Table 26: Estimated Capital Costs for C&D Material Processing and Recycling Facility  

Item Cost ($, rounded) 

Phase 1  

Site preparation, granular base, concrete slab $100,000 

Storage bunkers $65,000 

Miscellaneous and Contingencies (20%) $35,000 

Total Phase 1  $200,000 

Phase 2  

Site preparation, granular base, concrete slab $150,000 

Process related storage bunkers $75,000 

Processing system (freight, supply, install) $800,000 

Miscellaneous and Contingencies (20%) $205,000 

Total Phase 2  $1,230,000 

 

4.6.5 O&M Cost Requirements 

The O&M cost is estimated to be up to $869,000 annually once Phase 2 of the processing has been 
implemented. A breakdown of the O&M costs is provided in Table 27. One staff person would be 
required during Phase 1, increasing up to 12 staff if Phase 2 of the processing facility is 
implemented. 

Table 27: Estimated Operating Costs for C&D Material Processing and Recycling Facility  

Item 
Annual Cost 
($, rounded) 

Phase 1  

Front-end loader lease @$3,000/month $36,000 

Equipment operators $45,000 

General laborer $30,000 

Miscellaneous and Contingencies (20%) $22,000 

Total  $133,000 

Phase 2  

Phase 1 operating cost $133,000 

Sorters – 12 staff @ $30,000 per year $360,000 

Processing mechanical O&M @15% of equipment capital $120,000 

Miscellaneous and Contingencies (20%) $123,000 

Total  $736,000 

 

4.6.6 Comments 

C&D material is not currently collected by the County for recycling. Consistent with how other 
services are provided by the County, it is assumed that a private contractor would provide C&D 
material recycling service as part of the RRP. Depending on the actual quantity of these waste 
materials generated within the County, a significant contribution can be made to diversion overall. 

4.7 USED TIRE PROCESSING FACILITY 

4.7.1 Description 

The majority of used tires from passenger vehicles on Kaua‘i are typically managed through the 
commercial service centers where new tires are installed. Industrial tires and tires from non-
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residential sources are accepted directly by local private businesses. The County currently accepts 
used tires from residents at all transfer stations and the landfill. The used tires are then managed by 
a private contractor. The used tires are typically shipped off-island, where they are shredded and 
burned as a fuel source. For those tires not collected by these methods, an open-top bin can be 
provided to collect tires at the RRP. When sufficient quantities of tires are collected, the bin or 
container can be moved to a processing area at the RRP. 

The County proposes to include a processing area at the RRP for used tires that includes capacity to 
manage all used tires generated in the County. This is estimated to be approximately 70,000–80,000 
tires per year. The County has available various procurement options for the development and 
operation of the proposed facility. The capital cost of this facility may or may not be funded by the 
County. Estimated costs are provided in this section for completeness. 

4.7.2 Space Requirements 

One 40-cy bin would be required for the receipt and temporary storage of used tires in the integrated 
public drop-off area. An onsite processing area would be available at the RRP to consolidate and 
process used tires prior to shipment to market. It is proposed that a vertical downstroke baler be 
used. The baler would be positioned on a concrete slab in a 1,000-ft2 sprung-steel, fabric-covered 
building with an open area located adjacent to the building for up to 1 week’s storage of loose tires. 
The loose tire storage area may be covered should rainwater collect in tires and create a breeding 
habitat for mosquitoes. A site area of approximately 0.4 acre would be required at the RRP, mainly 
for storage of the loose and baled tires, and also an area for the tire baler. A facility schematic 
showing the equipment and infrastructure included in the tire baling system is presented in Appendix 
A (Figure A-1). 

4.7.3 Benefit (Effective Diversion) 

In 2011, the County received approximately 13,700 used tires to be managed. The estimated 
70,000–80,000 used tires generated annually in the County could be managed through the RRP in 
the future. Data are not available to identify the percentage of the waste stream or estimate diversion 
achieved. It is estimated that used tires account for less than 1% of the waste stream directed to 
disposal, and that effectively 100% of used tires are being captured and diverted by the current 
recovery system. Tires are banned from landfill disposal in the County. 

The baler operates on a batch load basis and is loaded manually. Each tire bale consists of 90–110 
vehicle and light truck tires per bale. The facility would have the capacity to process up to 400 tires 
per day and produce 4 bales daily. 

4.7.4 Capital Cost Requirements 

The capital costs associated with the used tire drop-off are limited to the required bin. This cost is 
included in the capital costs for the integrated public drop-off and reuse area provided in Section 4.1. 

The used tire processing facility would be located adjacent to the other RRP processing areas. The 
capital costs associated with this component of the RRP are estimated to be approximately 
$252,000. A breakdown of the costs is provided in Table 28. 
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Table 28: Estimated Capital Costs for Used Tire Processing Facility 

Item Cost ($, rounded) 

Site preparation, granular base, concrete slab $35,000 

Vertical downstroke baler $75,000 

Sprung steel fabric covered structure (25 ft × 25 ft) $100,000 

Miscellaneous and Contingencies (20%) $42,000 

Total  $252,000 

 

4.7.5 O&M Cost Requirements 

The operating costs for the used tire processing facility include two components. The used tire drop-
off is included in the O&M costs for the integrated public drop-off and reuse area provided in Section 
4.1. The used tire drop-off (for residential users only) can be co-located with other drop-off facilities, 
which together can be supervised by 1–2 full-time staff. 

The processing of any collected used tires would be undertaken by a contractor. The County 
currently contracts the processing and marketing of all used tires collected at their transfer stations. 
This includes the provision of all labor and equipment. The annual cost of this contract in 2011 was 
approximately $90,000. 

The O&M cost for the proposed used-tire baling is estimated to be approximately $165,000 annually. 
An estimated 2 staff would be required. 

4.7.6 Comments 

Used tire collection is recommended as part of the overall RRP, and onsite processing would involve 
baling and shipping off island to market. The County currently accepts tires at all transfer stations 
and at the Kekaha MSWLF. The collected tires are then processed by a contractor. It is assumed 
that a private contractor would provide the same service as part of the RRP. The RRP would have 
the capacity to manage 70,000–80,000 tires per year. 

4.8 CENTER FOR HARD-TO-RECYCLE MATERIALS 

4.8.1 Description 

Hard-to-recycle materials, typically generated in small quantities, include materials for which there 
are very limited markets and secondary uses. Some mainland municipalities also define hard-to-
recycle materials to include such materials as HHW, e-waste, C&D materials, and tires. However, 
the County has identified that opportunities to divert many of these materials do exist, and the 
approach to divert these materials through the RRP has been described previously. Consequently 
for the Kaua‘i RRP, hard-to-recycle materials may include but would not limited to certain types of 
plastics, such as large durable #2 and polystyrene, foam blocks, plus various household items 
including textiles, hard cover books, and mattresses. These materials would be collected, 
segregated, and stored at a covered or enclosed building. It is proposed that this area be co-located 
with the reuse center. 

Depending on the availability of markets for the collected materials, when sufficient quantities of 
materials are collected, staff would then place the collected material into a bin, or package as 
appropriate. The bin or container is then sent to the end market for processing. The types of 
materials managed through this center may change as economical markets and sufficient material 
volumes are identified. As markets and waste volumes permit, it is assumed that a private contractor 
would provide this service, potentially in conjunction with the reuse program. 
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4.8.2 Space Requirements 

An 11,000-ft2 building is proposed for the reuse center at the RRP and would include the center for 
hard-to-recycle materials. 

The various materials would be sorted and consolidated prior to shipment to market. An area to store 
these materials would be located within the building or in covered bins outside the building. A site 
area of approximately 0.5 acre would be required at the RRP, mainly for the outside storage of these 
materials. 

4.8.3 Benefit (Effective Diversion) 

Data are not available to identify the percentage of the waste stream that is defined as hard-to-
recycle material. It is estimated that these materials account for less than 1% of the waste stream, 
and that the majority of large-volume recyclable material would be captured and diverted through the 
other programs provided at the RRP. However, should new markets become available, the 
opportunity to divert additional materials should be pursued by the County. 

4.8.4 Capital Cost Requirements 

The capital cost associated with the hard-to-recycle drop-off would be limited to the required building, 
shared with the reuse center. This cost is included in the capital costs for the integrated public drop-
off and reuse area provided in Section 4.1. 

A storage area for consolidated materials would be located adjacent the building. It is recommended 
that no more than 3–5 bins be provided for this type of storage. 

4.8.5 O&M Cost Requirements 

The operating costs for the hard-to-recycle materials include two components. The hard-to-recycle 
materials drop-off can be co-located with the reuse center, which together can be supervised by 3-4 
full-time staff. Therefore, the drop-off for these materials is included in the O&M costs for the 
integrated public drop-off and reuse area provided in Section 4.1. 

Based on the relatively small volumes and specific material types, it is assumed that the assigned 
staff will also market any collected hard-to-recycle materials. This onsite processing is expected to 
be limited to the physical separation of collected materials as received for consolidation by material 
type and packaged for shipping as required. The annual cost of labor and shipping of hard-to-recycle 
materials is estimated to be approximately $100,000. Based on the volumes to be managed staying 
fairly constant in future years, these annual costs should not change substantially. 

4.8.6 Comments 

A center for hard-to-recycle materials is recommended as part of the overall RRP. The hard-to-
recycle materials center at the RRP would focus on items such as large durable #2 and polystyrene 
plastics, foam blocks, and various household items including textiles, hard-cover books, and 
mattresses. Markets are generally very limited for these materials or are not yet fully developed. It 
may be necessary to store these materials for a period until markets do become available or an 
adequate volume of material has been accumulated. 

4.9 REUSE CENTER 

4.9.1 Description 

Direct, local reuse of items can be considered the highest-value waste diversion process, as it is the 
least resource- and energy-intensive option, encourages local direct reuse, and displaces the 
purchase of new items. A reuse center typically provides an opportunity for the exchange of second-
hand or gently used items. This can include clothing, furniture, computers, sporting equipment, 
houseware, and building materials. Generally, the items must be clean and in good working 
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condition. These materials are received from the public and then resold as-is for a fee. Some higher 
value items may be repaired or refurbished by staff in order to enhance the potential reuse of the 
item. These types of facilities are commonly operated by non-profit organizations including Goodwill 
and Habitat for Humanity. 

It is proposed that the center for hard-to-recycle materials (Section 4.8) be located at the reuse 
center. The County plans to provide space at the RRP for potential development of a reuse center 
that can be operated in a manner consistent with existing non-profit facilities within the County. The 
capital cost of this facility may or may not be funded by the County. Estimated costs are provided in 
this section for completeness 

4.9.2 Space Requirements 

The reuse center component of a RRP is typically an enclosed facility located near the entrance. It is 
often the first stop for any visitors to the RRP. The building is sized based on the projected quantity 
of material that would be managed and on the period that materials would be held. Adequate parking 
space is also required. An 11,000-ft2 building is proposed for the reuse center at the RRP. The 
building would also provide sufficient space for the center for hard-to-recycle materials (Section 4.8) 
at the RRP. 

4.9.3 Benefit (Effective Diversion) 

A number of community-based reuse programs currently operate within the County. Data are not 
available to identify the percentage of the waste stream that is defined as reusable. It is estimated 
that these materials account for less than 1% of the waste stream. Education and promotion of this 
service are key to maximizing the capture and diversion of these types of materials at the RRP. The 
proposed facility is intended to enhance the opportunity for reuse within the County by supporting 
activities like the refurbishment of damaged items such as bicycles, furniture, and even electronics. 
This would add value, provide a new service, and create jobs. 

4.9.4 Capital Cost Requirements 

The capital costs associated with the reuse center include the enclosed building and associated 
paved parking area. These costs are included in the capital costs for the integrated public drop-off 
and reuse area provided in Section 4.1. 

4.9.5 O&M Cost Requirements 

The operating costs for the reuse center are included in the O&M costs for the integrated public 
drop-off and reuse area provided in Section 4.1. This facility would require 3–4 full-time staff in 
conjunction with the operation of the reuse center. 

4.9.6 Comments 

The reuse center is recommended as a key component of the RRP, as it provides a visible and 
tangible opportunity for waste diversion among residents. It offers the ability to obtain goods or 
materials at a reasonable price while supporting diversion from disposal. 

4.10 EDUCATIONAL CENTER 

4.10.1 Description 

The educational center is typically set up in a boardroom style meeting room to support large group 
presentations and interactive discussions. The center can serve as a staging area for groups before 
receiving a tour of the RRP. In the event the center is expected to support school tours, it may be 
sized for approximately 60 students or the equivalent of two classes. 
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Work stations can also be provided at the educational center to support research that may be 
ongoing at the RRP related to its various components including composting, energy production, 
technology evaluation, and monitoring. 

4.10.2 Space Requirements 

The educational center component of a RRP is often co-located with another enclosed building on 
the RRP. It is proposed that a meeting room and an elevated glassed-in viewing area be provided at 
the MRF to facilitate educational functions and tours. Washroom facilities and adequate parking 
would also be required. 

4.10.3 Benefit (Effective Diversion) 

The educational center does not directly result in waste diversion. A strong promotion and education 
component is essential to the overall success of the RRP and its individual programs and facilities. 
The education center would be set up to support interactive discussions and training related to 
recycling and waste diversion, and support facility tours to provide residents with a better 
understanding of the programs and facilities available at the RRP and how they work. Education and 
promotion are key to maximizing the capture and diversion of all recyclable materials at the RRP, 
and therefore the education center may indirectly bolster all of the County’s diversion efforts. 

4.10.4 Capital Cost Requirements 

The educational center infrastructure (i.e., the meeting space/building and associated paved parking 
area) would be combined with the material recovery facility. These costs, in turn, are included in the 
capital costs for the MRF provided in Section 4.11. 

4.10.5 O&M Cost Requirements 

The operating costs for the educational center include one full-time County staff. This person would 
provide an overview of all County diversion efforts along with tours of the RRP and associated 
facilities and operations. They can also support other educational and promotional tasks for the 
County. 

4.10.6 Comments 

The educational center is recommended as a key component of the RRP, as it provides the 
opportunity to discuss directly with residents, businesses, trade associations, community groups, 
schools, visitors, legislators, and others the benefits of waste diversion and the programs offered at 
the RRP. These discussions can then be reinforced by providing guided tours of the RRP and its 
operations. 

4.11 MATERIALS RECOVERY FACILITY 

A conceptual design of the proposed materials recovery facility (MRF) is presented below, outlining 
in general terms the features and capital and operating costs. 

4.11.1 Description 

A MRF is a processing facility that receives collected recyclable materials, sorts the materials based 
on type, removes any contaminants, densifies the materials, and then bales them into a form suitable 
for transport and sale to markets. Recyclable materials available to the County as feedstock for a 
MRF are available from both residential (Section 3.4.1.1) and commercial (Section 3.4.1.2) sources. 

Figure 2 shows the conceptual facility layout. 
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4.11.1.1 PROCESS DESCRIPTION 

The recommended MRF facility consists of a single-stream sorting system with a 10 tons/hr capacity. 
Major features include: 

 Two options for an in-feed conveyor (either an in-floor conveyor or a conveyor and storage 
hopper arrangement mounted on the slab). 

 Three pre-sort stations for removal of OCC, film, large rigid plastics, and trash. 

 Glass breaker screen to screen out glass as <2-inch fraction. Glass falls into a bunker or roll 
off below the pre-sort station. 

 Disc screen to separate containers from fibers. Containers are generally 3-dimensional 
items; fibers (paper) are generally 2-dimensional items. The large fiber materials rise over 
the top of the disc screen onto a Fiber Quality post-sort line, where small OCC, film, and 
containers are removed to produce a mixed paper stream. Two bunkers are dedicated to the 
interim storage of the mixed paper fraction prior to baling. 

 Containers fall through the screen onto a transfer conveyor to the “container-line.” The 
transfer conveyor passes by a fiber post-sort station to allow for manual fiber removal prior 
to the container sort line. 

 Container sort line includes: 

– Magnetic separator to remove ferrous material 

– Eddy current separator to remove aluminum 

– Six push-through style manual sort bunkers for: steel, PET, HDPE, and aluminum (an 
eddy current separator could be added as an option) and two spare bunkers in case it is 
decided to sort HDPE by color and expand the program to include #3–#7 Plastics. 

– Push-through bunkers onto baler feed conveyor 

– Compactor for residual material 

 Two-ram baler to bale both the fibers and containers 

 OCC manually diverted from the waste stream and either floor-sorted or removed off the pre-
sort station 
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Figure 2: Conceptual MRF Design 

A: COM 
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4.11.1.2 RECOMMENDED MRF CAPACITY 

In order to size (and cost) the proposed MRF facility, the following design values are considered, 
based on the data in Section 3.4.1.1.1: 

1. Lower bound. The optimistic estimate for recovery of curbside-collected residential materials 
with no recovery at all from the commercial sector, at the end of the planning period, is 
7,682 TPY, which sets the lower bound of the design capacity. 

2. Projected upper bound. The estimated recovery from the commercial sector at the end of the 
planning period is 14,265 TPY. Adding this to the upper limit of the residential figure of 
12,418 TPY results in a total expected capacity of 26,683 TPY at the end of the planning 
period, which sets the projected upper bound of this design. 

A typical smaller-scale, commercially available single-stream MRF is designed to process 
approximately 10 tons/hour. Based on a typical 7-hour shift, such a facility would process 70 tons per 
shift. In order to process the lower bound (residential) quantity (7,682 TPY), this facility would require 
110 shifts annually. This equates to the facility operating for one shift per day, for approximately 2.1 
days per week, over the course of a 52-week year. 

Similarly, processing the projected upper bound quantity (26,683 TPY) would require 361 shifts per 
year. This equates to the facility operating for one (8–9 hour) shift per day, for approximately 6 days 
per week, over the course of a 52-week year. Therefore, this facility would be well-sized to meet the 
expected upper-bound design capacity. 

4.11.2 Space Requirements 

The overall MRF building dimensions are approximately 225 ft × 150 ft × 28 ft height. It includes the 
following: 

 Two overhead doors to receive materials 

 Two depressed loading docks to load recovered materials 

 Two overhead doors to facilitate the removal of roll-off bins 

Included in the interior of the process building is a combined elevated glass enclosed walkway and 
classroom to facilitate educational tours, as well as a single-story office area (3,000 ft2) constructed 
out of architectural block. 

The overall site area is approximately 5 acres in size and includes a dedicated single-deck scale, 
scale house, and storm water detention pond (if not collocated at the landfill). Site roads would be 
paved, and the site would be fenced. It is assumed that adequate sewer, potable water, and 
electrical supply are available at the site boundaries. 

4.11.3 Benefit (Effective Diversion) 

The lower-bound recovery estimate of 7,682 TPY amounts to approximately 5% of the County’s 
overall waste stream. The upper-bound recovery estimate of 26,683 TPY amounts to approximately 
17% of the County’s overall waste stream. 

Even if the MRF fully captured all of the recyclables in the island’s waste stream (37,400 TPY, the 
upper-bound ideal case that will not be entirely realized), this facility could operate for 624 shifts per 
year. This equates to the facility operating for slightly more than two shifts per day (each at 7 
effective processing hours per shift), 6 days per week, over the course of a 52-week year. Therefore, 
under any conceivable scenario, this facility would be capable of processing all of the county’s 
recyclables, and still allow for down-time on the weekends for maintenance and repairs. Operating at 
10 tons/hour, this system equates to a capability of processing 43,680 tons/year. 
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The proposed MRF layout will enable future upgrade to increase system capacity and/or output 
cleaner product. For example, if an additional fiber screen were added, it would enable the 
production of separate newspaper and mixed-paper material streams. As presently configured, a 
single mixed-paper stream would be produced. 

4.11.4 Capital Cost Requirements 

Table 29 summarizes the estimated capital costs to design, permit, build, and equip the MRF. 

Table 29: Estimated Capital Costs for MRF  

Item Cost ($, rounded) Basis/Description 

Contract Requirements $50,000 Allowance 

Design, Permitting, & Procurement $350,000 Allowance 

Site Development $675,000 Site grading & drainage, site roads, fencing, site 
services (allowance) 

Buildings Pre-engineered building $2,813,000 Building footprint: 225 ft × 125 ft = 28,125 ft2; 
Building height: 28 feet 
Includes: 
• Two overhead doors to receive materials 
• Two depressed loading docks to enable 

shipping of recovered materials 
• Two additional overhead doors to enable 

removal of various roll-off bins 
• Elevated MRF viewing area to facilitate facility 

tours 
(Unit Cost $100.00/ft2) 

 Attached office $450,000 Single-story architectural block office/washroom/
change area (3,000 ft2; attached to 
Pre-engineered process building), with an 
estimated unit cost of $150/ft2. 
May be shared with other facilities, possibly 
including the landfill. 

Mechanical 
Equipment 

Fixed-process MRF 
mechanical equipment 

$2,500,000 Includes purchase, shipment, and installation. 

Front end loader $125,000  

Fork lift $50,000  

Scale & scale house: $200,000  $200,000 May not be required if co-located at landfill. 

Subtotal  $7,213,000  

Miscellaneous and Contingencies $1,443,000 20% 

Total  $8,656,000  

 

4.11.5 O&M Cost Requirements 

Table 30 summarizes the estimated planning-level labor and other miscellaneous operating costs 
associated with the facility. The projected operating costs presented in this report are based on the 
assumption that the facility will process the projected upper-bound quantity, or approximately 26,683 
TPY of combined residential and commercial recyclable materials. 
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Table 30: Estimated Operating Costs for MRF 

Category Expense 
Annual Cost 
($, rounded) 

Labor 1 - Facility manager $55,000 

 1 - Receptionist/materials sales $35,000 

 1 - Supervisor/Mechanic $50,000 

 1 - Scale house operator $35,000 

 1 - Equipment operator $45,000 

 10 - Sorters (2 on pre-sort, 2 on the fiber line, 6 on the container line) @ $30,000 each $300,000 

 Sub-total $520,000 

 Fringe @ 30% $156,000 

 Total Annual Manpower Costs $676,000 

 Profit on Labor @ 20% $135,000 

Other 
Miscellaneous 
Costs 

Baling wire $15,000 

Fuel for loader and forklift $25,000 

Computers, printers, phones $5,000 

Insurance $25,000 

Utilities $35,000 

Landscaping $10,000 

Dust control $10,000 

Janitorial $5,000 

Security $5,000 

Total Miscellaneous Costs $135,000 

Estimated Total Annual Operating Costs $946,000 

 

The materials received and processed at the MRF do have an inherent value that can be utilized to 
offset operating costs. With the exception of the HI-5 materials, these are commodities that can be 
subject to wide variations in market values. A revenue estimate is best developed and budgeted 
when the program is better defined in order to address these fluctuations. 

4.11.6 Comments 

A material recovery facility is recommended as part of the overall RRP. Upon finalization of this FS 
and selection of a site for the RRP and MRF, a more detailed site-specific design, and associated 
costs, can be developed. 

The County intends to implement a series of supporting policies and programs to support their 
aggressive approach to meeting a 70% waste diversion target. These initiatives may be implemented 
in phases and are also expected to take some time to become completely effective and adopted 
within the community. Consequently, to minimize some of the financial risks, the County may choose 
to implement the MRF through a phased approach. 

4.12 COMPOSTING FACILITY 

The ISWMP contained a number of recommendations related to improved diversion of organic 
materials, including: 

 Establish an automated weekly, curbside collection system for greenwaste. 

 Provide curbside collection for pre-consumer organics. 
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 Expand the ban on municipal landfill disposal of non-residential greenwaste to include 
residential waste, and expand the ban to include disposal restrictions at the transfer stations. 

 Establish a central greenwaste and organics processing facility to produce mulch or 
compost. 

Compost can be created aerobically or anaerobically. Aerobically produced compost simply means 
that oxygen is present in concentrations that enable the growth of beneficial, aerobic organisms. 
Anaerobic conditions refer to there being limited oxygen in the windrow. These conditions facilitate 
the growth of anaerobic organisms, which tend to be pathogenic (disease-causing) and are therefore 
not recommended for application to soil and for plant growth. As a guide, the following lists the 
oxygen concentrations in aerobic and anaerobic compost. 

 Equal to or greater than 6 ppm O2 = aerobic 

 Equal to or less than 4 ppm O2 = reduced O2 

 Less than 4 ppm O2 = Anaerobic 

As such, the oxygen content for creating aerobic compost needs to be equal to or greater than 
6 ppm. 

Based on the implementation of these diversion activities, Section 3.4 presents the projected 
estimate of the available quantities of organics that may be available over the planning period, which 
forms the basis of design for the composting facility. It is estimated that approximately 33,812 TPY of 
organic material may be captured and diverted by the end of the 20-year planning period (Table 24). 
This represents approximately 21% of the total waste stream. Organic materials could be processed 
either aerobically (below) or anaerobically (Section 4.13) at the RRP. 

4.12.1 Description 

Greenwaste Drop-off: Greenwaste, including lawn and tree trimmings and other organic yard and 
garden waste, are typically high-volume and bulky wastes. Greenwaste can be placed directly into a 
large open-top bin or onto a graded pad. When a bin is utilized, a standby bin must also be available 
for use when the active bin reaches capacity. However, it is more common to provide a drop-off pad 
for this waste type. The accumulated greenwaste is then consolidated and loaded into a truck or bin 
using a front end loader. The greenwaste drop-off area should provide adequate space for larger 
vehicles and trailers, which are typically used by residents and commercial service providers for 
transporting this material to the RRP. A compacted surface for the pad area is necessary for the 
loader to operate on. 

The collected greenwaste material would be periodically transported to an area of the RRP where it 
would be managed further, possibly including grinding or shredding and composting (discussed 
below). 

Greenwaste drop-off service is already provided by the County to the public at the existing four 
transfer stations and landfill site. The County contracts with private contractors to manage and 
process collected greenwaste. The proposed composting facility at the RRP has been sized to 
provide sufficient capacity for processing this material, if necessary. 

While the County may implement the curbside collection and processing of greenwaste materials 
(using a processing facility to be constructed at the RRP) from single-family residences, a 
greenwaste drop-off facility at the RRP (and other existing collection sites) will remain important to 
manage large bulky green items and seasonal overflow conditions that cannot be serviced by 
curbside collection. 
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Aerobic Processing of Organics: In 2008, while preparation of the ISWMP was still underway, the 
County commissioned a study entitled Centralized Composting Facility Master Plan (Beck 2008) 
(herein referred to as the Composting Study). The Composting Study contained detailed 
implementation and cost estimates associated with the phased development of the recommended 
centralized greenwaste and organics processing facility. 

A range of aerobic composting alternatives were identified based on the types of organic materials to 
be combined and processed. The alternatives included windrow composting, aerated static piles, in-
vessel, and covered aerated piles or windrows. Each of these approaches to composting involves 
the addition of oxygen and water to the organics material in a controlled manner to support the 
decomposition of waste. The specific choice of an alternative is typically determined based on the 
type of organic materials available, carbon and nitrogen content, the porosity of the ingredients, and 
the potential for offensive odor generation. 

The Composting Study recommended that the County begin with windrow composting of greenwaste 
and then transition to an aerated static pile once biosolids and food wastes were introduced. It may 
be necessary, depending on the quantity, quality, and relative proportion of these materials, for this 
strategy to evolve from aerated static pile to a system that provides greater process control. 

Figure 3 depicts the overall windrow composting process, and Figure 4 shows a conceptual layout of 
a typical windrow composting facility. 

4.12.2 Space Requirements 

The minimum total area required to support windrow composting, storage of composted material, 
and buffer areas for the projected quantities is estimated at 9 acres. The specific space requirements 
will be determined for the Final FS, once the overall site layout is known and the quantity of organic 
material to be received from the private sector is confirmed, as this is the majority of the greenwaste 
generated. Among other things, the fee charged by the County for processing organic waste may 
affect the quantity of material received. 

4.12.3 Benefit (Effective Diversion) 

An aerobic compost facility employing windrows could process the estimated 33,812 TPY of organic 
waste that may be captured (i.e., 21% of the County’s waste stream) by the end of the planning 
period (see Table 24). 

4.12.4 Capital Cost Requirements 

Capital costs to construct this facility and purchase associated equipment would be approximately 
$3 million. Capital costs for the proposed aerobic composting facility were previously provided in the 
Composting Study. These costs have been reviewed and are updated as appropriate in Table 31. 
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Figure 3: Overall Composting Process 
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Figure 4: Conceptual Layout of Composting Facility 
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Table 31: Estimated Capital Costs for Recommended Aerobic Windrow Composting Facility 

Item Cost ($, rounded) 

Gravel roads $35,000 

Office $75,000 

Compost pad (compacted clay) $900,000 

Chipper and grinder $500,000 

Loader $200,000 

Storm water detention pond  $20,000 

General site development $50,000 

Misc. (fence, seeding, erosion control) $100,000 

Windrow covers (GORE) $10,000 

Contingency $378,000 

Total Capital Costs $2,268,000 

 

4.12.5 O&M Cost Requirements 

Operating costs for the proposed aerobic composting facility were previously provided in the 
Composting Study. These costs have been reviewed and are updated as appropriate in Table 32. 
The annual operations and maintenance (O&M) costs to operate this facility are estimated to be 
approximately $350,000. This does not include the potential for revenues from processing fees 
charged or from the sale of mature compost. 

Table 32: Estimated Operating Costs for Recommended Aerobic Windrow Composting Facility 

Item 
Annual Cost 
($, rounded) 

Wages 2 site personnel $60,000 

2 equipment operators $90,000 

1 weighbridge operator $70,000 

Facility and equipment maintenance $40,000 

Utilities (electricity, water, and sewer) $40,000 

Fuel $50,000 

Total Operating Costs $350,000 

 

4.12.6 Comments 

A composting facility is recommended as part of the overall RRP. There may be some synergies and 
cost savings when considered in conjunction with other RRP infrastructure and site equipment 
requirements, and possibly the new landfill, as well. Such savings could be investigated, after 
completion of this Final FS, during the conceptual designs of the landfill and RRP facilities. 

4.13 ANAEROBIC DIGESTION OF BIOMASS 

4.13.1 Description 

As an alternative to aerobic composting of organic wastes (Section 4.12), these same materials 
could be processed using an anaerobic digester. Anaerobic digestion (AD) is the biological 
conversion of organic materials in the absence of oxygen. The process is carried out by 
microorganisms that convert carbon-containing compounds to biogas, which consists primarily of 
methane (CH4) and carbon dioxide (CO2), with trace amounts of other gases. For the process to 
take place efficiently, the following six key process parameters must be carefully controlled: pH, 
temperature, C:N, organic loading rate, retention time, and reaction mixing. 
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For municipal solid waste applications, AD focuses on the organic or compostable portions of the 
waste stream. At present, no commercial gasification units using municipal solid waste as a 
feedstock are operating in North America. Communities that produce large quantities of organic 
waste (such as food processing plants) can benefit from AD. It is slowly becoming more common to 
process large volumes of food or mixed wastes, which are more difficult to control. Anaerobic 
digestion is significantly more mechanized compared to aerobic composting, and this is reflected in 
the cost differential. AD relies on engineered vessels or reactors to provide the conditions required to 
maximize waste decomposition and gas generation. The main benefit of an AD process is the 
creation of biogas, which can be used to produce energy. 

A wide variety of microorganisms are involved in all stages of the AD process. AD can be performed 
under either mesophilic or thermophilic conditions: mesophilic bacteria operate at an optimum 
temperature range of 95–104 degrees Fahrenheit (°F), whereas thermophilic bacteria prefer warmer 
conditions, in the range of 122°–131°F. Actual retention times depend on process design specifics 
and feedstock characteristics; typical retention times are 12–30 days. Physical mixing of the 
feedstock is important, as it provides improved contact between the organic material and bacteria, 
prevents the formation of dead zones and scum layers, and promotes effective heat transfer. 

Since AD works only on the organic fraction of the waste stream, pre-treatment processes are 
typically undertaken to separate the organic fraction from the inorganic and other materials that are 
unsuitable for treatment in the AD process. The level of pretreatment depends on how the organic 
material is collected (i.e., in plastic bags or not) and the source. Pre-treatment involves the following 
processes: 

 Removal of non-digestible materials that occupy unnecessary space in the digester 

 Provision of a uniform, small particle size in the feedstock to promote efficient digestion 

 Protection of the equipment from waste components that may cause physical damage 

 Removal of materials that may adversely affect the quality of the digestate 

Mechanical pre-treatment is typically accomplished via the following processes: 

 Trommel/screens for the removal of the oversized fraction 

 A hammer-mill (or similar) for size reduction of the feedstock 

 Shredding / mixing of the feedstock (or use of a Hydropulper as a wet pre-treatment process 
to break-down the organics and separate the heavy metals from the light, non-organic 
fractions) 

Following pre-treatment, the organic fraction is loaded into the reactor, where digestion takes place. 
During the first stage of digestion, organic material is broken down by microbes called acid-formers 
to produce fatty acids. During the second stage (generally referred to as methanogenesis), another 
group of microbes known as methane-producers convert the fatty acids into biogas, which generally 
contains approximately 55% CH4 and 45% CO2, along with various trace gases. The material 
remaining is a partially stabilized organic material that can be used as a soil amendment or 
separated into solid and liquid fractions. The liquid fraction can be disposed of in a wastewater plant 
or used as liquid fertilizer if there are agricultural users nearby. The solid digestate can be dewatered 
and composted for full stabilization. The insoluble solids in the digestate are composed of non-
digestible inert material, non-digestible organic material and microbial biomass. The biogas can be 
combusted in a generator. 

As shown in Table 24, it is estimated that 33,812 TPY of organic material generated in Kaua‘i may 
be captured and processed by the end of the planning period. However, approximately 23,545 tons 
of this material (or over 74%) is greenwaste. Due to the fibrous nature of this material, it is not 
suitable for anaerobic digestion. Given the low quantity of feedstock, AD would likely be very 
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ineffective and costly for Kaua‘i. Furthermore, Landfill Gas to Energy (Section 4.15) is essentially an 
anaerobic digestion process for MSW, using the landfill itself as the vessel. 

AD technologies are generally divided into categories based on the following: 

 The number of digestion stages: single- or two/multiple-stage processes. 

 The total solids (TS) content in the process feed: wet process (typically <15% TS) or dry 
process (typically >15% TS). 

4.13.1.1 SINGLE- OR MULTI-STAGE PROCESSES 

Production of biogas from AD involves a series of biological processes; therefore, moisture is 
required to sustain biological activity. In single-stage AD systems, these two processes take place in 
the same reactor while in two-stage AD systems, these processes take place in separate reactors. 

The two-stage AD systems can be aerobic-anaerobic or anaerobic-anaerobic. The first process in 
stage one is the breakdown of proteins, cellulose, lipids and other complex organics into smaller 
molecules through hydrolysis (the motivation behind wet vs. dry processing). Microorganisms 
convert the products of the hydrolysis into acids and acetates. These processes are called 
acidogenesis and acetogenesis. In the second stage, anaerobic microorganisms consume the 
previously produced acids and acetates for energy, producing methane and carbon dioxide as a by-
product. 

The advantage to a two-stage digestion process is that the microorganisms in each stage require 
slightly different environmental conditions (pH levels, primarily) to obtain their optimum 
performances. Optimizing microorganism performance can lead to faster breakdown of material 
and/or higher biogas yields. The drawback to two-stage digestion process is the increased technical 
complexity and substantially higher costs that are not typically supported by higher gas yields from 
municipal waste. 

The majority of AD plants in operation today that process source-separated organics (SSOs) use 
single-stage (batch or continuous flow) AD systems. The large number of single-stage AD systems is 
due primarily to the relatively simple design of the system, compared to two-stage systems. 
Typically, the simplicity leads to lower capital costs for the equipment and less technical issues and 
failures leading to lower operating costs. As a practical matter, there is generally very little difference 
in the biogas production performance of single- or two-stage AD systems. 

4.13.1.2 WET OR DRY PROCESSES 

Typically, SSO have a solid content between 20% and 30%. In wet AD systems, the SSO is diluted 
to a solid content between 10% and 15% by adding water on a 1:1 basis (265 gallons of water per 
ton of organic matter). This diluted mixture is pulped to obtain a consistency of a thick soup. 

Dry AD systems add water to organic feedstock at a rate of approximately 80 gallons per ton, leaving 
an organic slurry containing 15–40% solids. The majority of dry AD systems utilize plug flow reactor 
designs. New material is inserted into one end of the reactor, and the fully digested material comes 
out the other end. 

Typically, some of the digested residue is re-circulated back to the feeding for inoculation to ensure 
sufficient biological activity and pH balance. An advantage of dry AD systems is that they can handle 
a wide variety of contaminants (e.g., metal, glass, plastics, wood material). This is a disadvantage at 
the back end of the process as the end product needs to be handled and processed. These 
contaminants affect the marketability of the end product. 

There is very little difference in the biogas production performance of wet vs. dry AD systems, and 
very little difference in the capital and operating costs of the actual AD reactors. One of the largest 



   Potential Components/ 
April 2013 Kaua‘i Resource Recovery Park Feasibility Study Technologies 

  60 

differences between the systems is how the contamination in the organic feedstock is dealt with and 
the costs associated with this. The produced gas is generally used for three purposes, as below. 

 Electricity generation 

 Heat generation 

 Vehicle fuel 

Using biogas to power vehicles has shown to have the lowest carbon footprint, followed by the use of 
biogas on site in a combined heat and power (CHP) plant. 

4.13.2 Space Requirements 

The AD facility would require sufficient space for the following. 

 Raw waste storage area (should be minimal, as the raw wastes should not stored long 
enough to putrefy). 

 Area for the AD vessel and associated infrastructure. 

 Area for curing the finished product. 

Assuming that minimal raw waste is stored and that the area for curing is also minimal (if there is a 
steady end-use for the final product), an area of approximately 3–4 acres would be required. 

4.13.3 Benefit (Effective Diversion) 

Advantages of AD: 

 Targets organic waste stream and is very effective for materials like household kitchen or 
food wastes. 

 Reduce greenhouse gas emissions from landfills. 

 Produces green energy. 

 Can offset greenhouse gases by providing an alternative to fossil fuels. 

 Produces a soil amendment that can reduce fertilizer use. 

Disadvantages of AD: 

 Targets a small portion of the waste stream (i.e., best for household kitchen or food wastes) 
but is ineffective for greenwaste, which is the largest volume of organic waste generated in 
Kaua‘i. 

 Has high capital and operating costs. 

 May require Government financial support to enable the project to be financially feasible. 

4.13.4 Capital Cost Requirements 

The cost of AD is affected by economies of scale. Three examples of AD costs are tabulated in 
Table 33, representing costs for a FS in Sacramento, California (2005), a demonstration facility in 
Toronto, Canada (2002), and a full-scale facility in Toronto that is currently under construction. 
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Table 33: AD Cost Examples 

Parameter 
Toronto  

(Demonstration Plant) 
Toronto 

(Full Scale) 
Sacramento 

(Study Estimate) 

Date 2002 2011 2005 

Quantity (tons/year) 25,000 90,000 100,000 

Capital Cost ($2011) $12.5 M $64.0 M $38.5 M 

Unit Processing Cost $120 per ton $97.40 per ton $72.50 per ton 

 

For Kaua‘i, the most comparable cost is the 25,000 TPY demonstration facility in Toronto, Canada. 
However, only 6,200 tons of non-greenwaste organic materials are expected to be available to the 
County for processing. The demonstration facility cost $10 million in 2000. In 2011 dollars, this 
equates to approximately $12.5 million, and corresponds to a capital cost of $500 per annual ton of 
capacity. 

Because this was a demonstration prototype, it did not include equipment for generating any 
electricity or compressed natural gas. The capital cost of an AD plant with energy recovery is likely to 
be 40% more. Capital cost for the new full-scale AD plant in Toronto is approximately $710 per 
annual ton of capacity. 

Without large volumes of suitable waste being generated, it is not cost effective to process organic 
waste through AD, especially when compared to composting, which can manage all types of organic 
waste (i.e., greenwaste, food waste, biosolids) in varying quantities and in a more cost-effective 
manner. 

Small-scale Alternatives: Other small-scale AD technologies do exist but still require significantly 
larger quantities of waste than are available in Kaua‘i. For completeness, a description of this 
alternative is provided below. These systems are suitable for the wastes proposed for an AD system 
and use only approximately 5% of the energy generated for plant operation. They allow the input to 
remain stationary throughout the process, eliminating moving parts and resulting in low system 
maintenance and repair costs. The system is closed-loop, whereby the liquid from the digestion 
process is recirculated. 

Small-scale AD technologies are engineered around the concept of holding the feedstock material 
stationery while using a liquid percolate to move methanogenic microorganisms throughout the 
material. Input material is piled into an airtight garage-like structure, and, as percolate filters through 
the pile, digestion occurs. The collected biogas, when combusted in a CHP, produces electricity and 
heat. Alternatively, the biogas can be processed to natural gas quality and used as fuel. This type of 
fuel, which contains methane level of more than 90%, can also be used as a vehicle fuel. Biogas can 
also be burned in a boiler to generate heat. 

A range of AD plant sizes with cost estimates are tabulated in Table 34. 

Table 34: AD Plant Sizes with Cost Estimated 

Amount of Organic 
Input (tons) 

Number of 
Fermentation 

Chambers 
Biogas Production 

(million scf) 
Installed Electrical 

Capacity (kW) 
Approximate Cost  

($ million) 

8,000 4 24 220 $2.4 

20,000 8 60 550 $6.0 

50,000 16 150 1,350 $12.0 

70,000 24 210 1,900 $15.0 
Note: based on information available from BioFerm Energy. 
kW kilowatt 
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scf standard cubic foot 
 

4.13.5 O&M Cost Requirements 

Limited information is available as it relates to O&M costs for an AD facility processing mixed solid 
waste, since very few such facilities exist. Processing costs on a per-ton basis for three larger-
capacity facilities are provided in Table 33. An AD technology provider indicates that annual O&M 
costs would likely be approximately $650,000 for a facility sized to serve the Kaua’i’s waste stream. 

4.13.6 Comments 

An AD facility is suitable for processing larger volumes of household kitchen or food wastes and 
mixed organic wastes. Woody and fibrous materials such as greenwaste are generally not 
appropriate or cost effective for anaerobic digestion. With only an estimated 6,200 TPY of suitable 
organic material available, this technology is not recommended for inclusion in the RRP. 

4.14 BIOREFINERY FACILITY 

4.14.1 Description 

Hawaii Bioenergy, LLP has initiated a biomass-to-fuel project on Kaua‘i referred to as the Hawaii 
BioFuel Supply Project. It was initially thought that there may be an opportunity to co-locate this bio-
refinery at the RRP to achieve savings for the County. In August 2011, the company executed a 
biofuel supply contract with Hawaiian Electric Company (HECO). The proposed facility must be 
operational within 60 months following approval of the contract. Within this 60-month timeframe, 
Hawaii Bioenergy must begin growing appropriate woody biomass crops (i.e., trees), and design, 
permit, construct, and commission the biorefinery pre-processing facility. As the RRP is not expected 
to be completed within that timeframe, there is likely not an opportunity to co-locate the facility at the 
RRP. 

Hawaii Bioenergy intends to grow biomass on Kaua‘i and process the biomass through a technology 
such as gasification or AD in order to produce a biofuel and/or generate power. The project will 
proceed on privately owned lands near the proposed new landfill and RRP. Hawaii Bioenergy may 
have an interest in receiving and processing all paper wastes that may be available from the County, 
dependent on the quality of the paper, amount and type of contaminants (e.g., staples), and the 
market value of the paper. A homogeneous biomass feedstock is preferred for this process, 
however, and the quantity of paper received from the County would account for only 5–10% of their 
planned total throughput. 

The potential use of biorefinery technologies such as AD or gasification by the County for its own 
waste stream have previously been considered and identified as not recommended based on a 
cost/benefit analysis (Section 4.13). 

4.14.2 Space Requirements 

Hawaii Bioenergy holds a lease on 25 acres of land on a nearby privately held parcel for their 
industrial facilities, including an area for the cutting, drying, and storage of biomass. If the County 
were to implement its own biorefinery, a site area of approximately 4 acres would be required. 

4.14.3 Benefit (Effective Diversion) 

The Hawaii Bioenergy facility is designed to use a woody biomass feedstock. The potential exists to 
utilize all paper products diverted from the County waste stream. The proposed facility as currently 
proposed is not designed to process contaminated waste streams or feedstocks with a high moisture 
content (e.g., food waste, greenwaste). This proposed private facility offers an opportunity for the 
County to divert approximately 30,000 TPY of waste in the future, or approximately 21% of its waste 
stream, when considering both residential and commercial sources. 
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The potential for the County to employ biorefinery technologies in the RRP, such as AD for 
processing of its waste stream, has been described previously. Based on the heterogeneous nature 
and limited quantities of the County’s waste, these technologies are not recommended for inclusion 
in the RRP. 

4.14.4 Capital Cost Requirements 

At present, no commercial gasification units using municipal solid waste as a feedstock are operating 
in North America. Some demonstration units are operating with the intention to eventually develop 
full-scale units. These demonstration units have experienced many of the operating difficulties 
described above when trying to manage municipal solid waste. As a result, no reasonable estimates 
of capital and operating costs are available. 

4.14.5 O&M Cost Requirements 

As noted under Capital Cost Requirements (Section 4.14.4), no reasonable estimates of capital and 
operating costs are available. In the event that Hawaii Bioenergy is interested in utilizing paper from 
the County’s waste stream, the County may receive a fee for this material or incur a nominal cost. 

4.14.6 Comments 

As described previously, it is premature to recommend that the County include gasification of mixed 
municipal solid waste, or any other new and emerging technologies, in the RRP. 

However, in the event that Hawaii Bioenergy proceeds with the development of their biofuel facility 
utilizing gasification and would like to supplement their biomass feedstock with paper, the County 
should pursue this opportunity further. 

4.15 LANDFILL GAS TO ENERGY FACILITY 

4.15.1 Description 

Landfill gas (LFG) is generated by the decomposition of organic material in a municipal solid waste 
landfill. It is a combustible mixture comprised mainly of methane and carbon dioxide, and is 
commonly collected and directly combusted to prevent odors, and may optionally be used to 
generate energy. 

The United States Environmental Protection Agency’s (EPA’s) Landfill Gas Emissions Model 
(LandGEM) software and other EPA tools were used to estimate the amount of landfill gas (LFG) 
that the proposed Ma‘alo landfill may generate over time (Appendix B). The projected LFG 
generation rate was used to estimate the amount of LFG-derived energy that may result from landfill 
operations, and provide the basis of design for the recommended landfill gas to energy (LFGtE) 
facility. Based on the previously stated project assumptions, the proposed Ma‘alo landfill could result 
in: 

 A peak of approximately 1,137 standard cubic feet of LFG per minute (scfm). 

 A peak of approximately 3.75 MW of electric-generating capacity, 

or 

A peak of approximately 34 million BTUs per hour (MM BTU/hr) of heat. A total of 
approximately 14 MM BTU/hr of recoverable waste heat may be available from a 3.75-MW 
electric-generating system operating at full electric-generating capacity. However, there may 
be no practical use for this recoverable heat in the vicinity of the landfill. 

For a project of this size (approximately 3.75 MW), large reciprocating engines are typically used to 
generate electric power. The most efficient (in terms of scfm per MW of electric power output) 
reciprocating engines currently in common use for LFGtE projects have rated capacities of 
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approximately 1.4–1.6 MW. Therefore, approximately three 1.6-MW engine generator sets would be 
required to utilize the peak LFG production from the proposed landfill. To be conservative (i.e., to 
maximize financial return on investment by operating the engine/generators at full capacity for as 
long as possible), a three-engine facility generating a total of approximately 3.75 MW is assumed. 
Any unused (by the LFGtE facility) LFG collected during the peak years would be flared. 

It is essential to understand that, due to the projected site life of the proposed landfill (approximately 
264 years), the full 3.75-MW electric-generating capacity would not be available for quite some time. 
However, one advantage of multiple-engine projects of this type is that generating capacity can be 
added modularly in 1.3–1.6 MW increments as enough LFG becomes available. A projected 
264-year site life means that one of the three planned engine generators could be brought on line in 
about the 7th year of landfill operation, a second engine generator could be added in about the 18th 
year of landfill operation, and the third engine generator could be added in about the 97th year of 
landfill operation. During the landfill post-closure period (after waste has ceased being accepted), the 
three generators could be similarly phased out, as the landfill gas generation decreases. 

4.15.2 Space Requirements 

A “typical” three-engine, 3.75-MW LFGtE facility can be housed in a 4,900-ft2 building on 
approximately 1 acre of land. 

If the County decides to proceed with a LFGtE facility, the recommended system would consist of a 
building on site with the space to accommodate the addition of reciprocating engines/generators as 
more waste is landfilled and gas is generated. It is estimated that a 3-engine facility would be 
required over time. Additional equipment supporting the energy generation would be contained within 
the building. A connection to the electrical grid would also be required. This facility, including 
supporting facilities, would occupy approximately 1.5 acres. 

4.15.3 Benefit  

A LFGtE energy facility can provide the County with a number of benefits. It provides an opportunity 
to manage landfill gas in a sustainable manner while providing electricity for up to approximately 
2,200 homes and revenue potential of up to $6.96 million annually in future years. This facility is 
recommended for inclusion as part of the RRP. 

If a 3.75-MW LFGtE project was implemented at the proposed landfill, it would provide a reduction in 
emissions equivalent to approximately 158,000 metric tons of carbon dioxide per year, and would 
generate enough electric power for about 2,200 “typical” homes. 

Revenue generation from the sale of electrical energy, at a rate of $0.13/kW-hr (the resale rate 
quoted in the ISWMP), is estimated to be $1.73 million annually for the initial phase (1.6 MW) and 
increase to $4.0 million annually when operating at the ultimate capacity (3.75 MW). 

LFGtE does not assist in achieving any level of waste diversion. In fact, other efforts to divert the 
organic waste stream from the landfill would decrease the amount of energy produced at the LFGtE 
facility. This effect is moderated somewhat by the ability to specify a modular LFGtE system. 

4.15.4 Capital Cost Requirements 

Capital costs to construct this facility would be approximately $2.32 million for the first phase, 
increasing to a total of $6.96 million for full capacity build-out. 

Similar systems have cost between $1,000 and $1,900/kW, depending on the size of the project, the 
type of equipment used, and the manner in which capacity is phased in. At an average of $1,450/kW, 
the first phase (1.5 MW of generating capacity) would cost approximately $2,320,000, and the 
ultimate capacity (about 3.75 MW) would cost approximately $6,960,000. 
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These capital costs include reciprocating engine/generators, fuel gas (LFG) compression and free 
liquid removal, condensate management equipment, brick-clad concrete block building, HVAC 
(heating, ventilation, and air conditioning), fire detection/alarm system, lubricant and coolant supply 
and waste holding systems, exhaust silencers, crankcase breather particulate removal equipment, 
coolant and oil radiators, electrical controls, step-up transformer, step-down transformer, utility 
interconnect, grounding, sanitary facilities for operator, a very small office/records storage space, 
and site work (grading/drainage). 

4.15.5 O&M Cost Requirements 

O&M costs to operate this facility would be approximately $133,000/yr for the initial phase, 
increasing to $312,000/yr when operating at full capacity. 

Operation and maintenance costs (not including fuel cost, debt retirement, or site lease/purchase 
cost) on the LFGtE facility (not the LFG collection system) are between $0.005 to $0.015/kW-hr of 
electrical output. At an average of about $0.01/kW-hr, the initial phase (about 1.6 MW of generating 
capacity) would require about $133,000/yr of O&M, and the ultimate capacity (about 3.75 MW) would 
require about $312,000/yr of O&M (both assuming about 95% on-line time). 

4.15.6 Comments 

A LFGtE facility is recommended as part of the overall RRP. While not providing any actual waste 
diversion, a LFGtE facility does offer a number of substantial benefits. The methane gas generated 
by the landfilling of waste can be collected and combusted in a manner that enables the production 
of electricity. Based on the estimated disposal capacity of the new landfill, a LFGtE facility is 
expected to manage landfill gas in a sustainable manner while providing electricity for up to 2,200 
homes and revenue potential of up to $4.0 million annually in future years. By collecting and 
combusting the landfill gas in a controlled manner, the quantity of greenhouse gas emissions from 
the landfill would also be significantly reduced. 

4.16 WASTE TO ENERGY FACILITY 

4.16.1 Description 

Waste to Energy (WtE) is a form of energy recovery whereby energy is created in the form of 
electricity or heat from the direct incineration of waste. Modern incinerators are able to reduce the 
volume of the waste feedstock by up to 95%, depending on the composition of the waste and the 
degree of recovery of materials such as metals from the ash for recycling. Various thermal 
technologies exist that can be used by a WtE facility, including starved air (or multi-stage 
combustion), mass burn (or single stage combustion), fluidized bed, and rotary kiln. These 
technologies have been used extensively in North America and Europe over the past 50 years to 
treat municipal solid waste. The differences between the technologies are technical in nature relating 
to items such as process oxygen concentrations and temperatures. The outcome is essentially the 
same, and the choice of a specific combustion unit is not material to the RRP. Technology selection 
is best left to the technology vendor that can specify the appropriate unit based on the expected 
waste quantities and composition available.  

Mass burn facilities are often chosen for their relatively simple operation and reliability, and their 
ability to process a highly variable mixed waste stream. As a result, mass burn is currently the 
industry standard for WtE, accounting for the majority of WtE plants in Europe and the U.S. Most 
WtE facilities are modular, consisting of more than one combustion unit with the ability to add 
additional units. The average size of these WtE facilities is in the order of 200,000 tons per year in 
Europe and closer to 300,000 tons per year in the U.S. The U.S. EPA reported that in 2010, a total of 
86 WtE facilities were operating in the country. 
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Residual waste that is not treated through the WtE facility, as well as the combustion ash, would be 
deposited into the landfill. Based on O‘ahu’s experience, the DOH may require the County to operate 
a monofill portion of the landfill to manage the ash separately from the other MSW. 

The reliability of a power plant is intrinsically linked to the quality of the feedstock. Understanding the 
characteristics of waste streams generated on the island, which will ultimately be the feedstock to the 
plant, inform the basis of the design and processes for the plant in terms of power generation (steam 
production), flue gas treatment requirements, and residue production for the effective long-term 
operation of a facility. 

In order to invest in a WtE facility, a comprehensive fuel supply (waste composition) study should be 
undertaken involving a study to estimate the quality and volume of waste available as fuel for the 
WtE facility. With a high degree of confidence, the calorific value, moisture content, chemical 
composition, environmental health hazards, waste composition, ash content and other relevant 
information should be gathered. The conceptual design of the plant would be developed based on 
the information obtained during the fuel supply study. An economic analysis can then be undertaken, 
where an in-house financial model is developed for the purpose of computing estimated tariffs, debt 
capacity, expected profitability, investor return, and other financial parameters, by providing technical 
and cost assumptions. This information would be used as the basis for deciding if WtE is the most 
suitable method of managing certain waste streams on the island. 

Notwithstanding the need for an in-depth study to more accurately determine the feasibility of a WtE 
facility, the following information provides an overview of important considerations for a WtE facility 
and provides initial, planning-level cost estimates. A process description for a WtE plant is 
discussed, followed by waste composition data, the energy potential for the waste proposed for the 
plant, and the likely capital and operating costs for the facility. 

The processes involved in, and characteristics of, a WtE facility are listed below, and are described 
in detail in the following subsections: 

 Waste input and throughput 

 Waste receipt, handling, and storage 

 Grate and boiler 

 Steam / condensate / power generation 

 Water management and demineralization water production 

 Flue gas treatment 

 Residue handling – bottom ash and flue gas treatment 

Waste Input and Throughput. The design of a WtE plant is based on the optimum waste 
throughput and corresponding calorific value of the waste streams. WtE plants are typically designed 
for 7,800–8,000 hours per year of operation. 

The firing diagram (which would be developed based on the fuel supply study; an example is 
provided in Figure 5) informs the design of the thermal technology that would be implemented on the 
island. The heat and mass balance would be developed and optimized to maximize electrical 
production. 
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Figure 5: Example Firing Diagram 

Waste Receipt, Handling, and Storage. Some of the integral components of a WtE plant are the 
areas for waste receipt including truck movements, waste handling and the storage requirements. 
The waste receipt requirements include facility and information management such as weighing waste 
loads prior to tipping at the WtE plant. At a minimum, barriers/gates, security systems and 
weighbridge facilities need to be provided (and could possibly be shared with the landfill for cost 
savings). The reception hall and waste bunker arrangement should be sized based on anticipated 
vehicle movements and the size/type of vehicles. 

The bunker needs to be sized to provide sufficient storage to manage short plant outages, allow 
continuous plant running when waste is not delivered (e.g., over weekends), and provide a general 
buffer for the storage of waste. Bunker storage is typically provided for 1–2 days of waste input at 
WtE plants. The purpose of the bunker is to act as a buffer between truck deliveries of fuel and fuel 
input into the grate. The bunker also enables the crane system to mix the waste prior to feeding the 
chute and the grate. For this reason, it is important that waste is fed into the plant consistently, 
particularly in terms of the calorific value and composition characteristics. Mixing and feed crane 
movements therefore require careful planning. 

Other considerations include pre-treatment requirements, such as pre-shredding of bulky wastes 
prior to the waste being deposited into the waste bunker. 

Grate and Boiler. The grate and boiler are typically integrated systems. There are variations in grate 
types, and these are normally based on the different modes of grate movement, such as forward 
reciprocating, reverse reciprocating and roller systems. The time and temperature profile through the 
boiler needs to be considered in terms of energy transfer and also pollutant formation, particularly 
dioxin formation due to de-novo synthesis. Other considerations include boiler cleaning to reduce 
fouling and ensure good heat transfer. 
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Steam / Condensate / Power Generation. The efficient operation of the steam turbine generator 
system is one of the key elements of the commercial viability of the project. Specifically, an optimized 
process design between the condenser and turbine exhaust, and the individual process units is 
essential. Other efficiency-enhancing systems (e.g., the use of waste heat to provide energy for an 
absorption chiller) to enhance the overall system efficiency and optimize capital / operating costs are 
options for a WtE facility. 

Water Management. One of the key considerations for a WtE facility is the management of water 
within the plant. Water is used in WtE facilities for the following purposes: 

 Make demineralized water for feeding to the boiler. 

 Make demineralized water for other facility uses such as dilution water for de-NOx (nitrogen 
oxide removal) or waste chute cooling water. 

 Provide boiler cleaning requirements (either waste sprays cleaning or steam soot blowing). 

 Provide ash quench water. Normally wastewater from process activities (e.g., boiler blow-
down and demineralization regeneration water) is used for the majority of the quenching 
requirements, but this is often topped-up using raw water when necessary. 

In order to understand the water usage requirements for a WtE facility, an outline water balance and 
water quality assessment should be undertaken. This would include the process, fire management, 
and sanitation / welfare requirements. 

Flue Gas Treatment. The pollutant levels in the flue gas for a proposed WtE facility need to be 
considered. The initial assessment would be used for the design of the flue gas treatment system. 
The pollutant levels can be estimated using knowledge of the waste input to the WtE plant. Flue gas 
treatment is fundamentally important for any WtE plant, given the tightly controlled and managed air 
emissions standards in the United States. 

Residue Handling. For a WtE plant, two residue streams require handling: bottom ash and flue gas 
treatment residues. Bottom ash disposal is dependent on its quality, and the quality is dependent on 
the combustion technology used as well as the design and operating parameters. 

4.16.1.1 WASTE COMPOSITION 

As stated above, in order to invest in a WtE facility, parameters such as the calorific value, moisture 
content, chemical composition, and environmental health hazards would need to be determined 
through further study. This information can be determined by calculations based on the waste 
composition. Table 35 provides an estimate of residual wastes available for a WtE plant during the 
20-year planning period. The estimates consider the projected diversion achieved through 
management of recyclables and organic (i.e., greenwaste) wastes. 

Table 35: Composition of County Municipal Waste, Projected for 2017–2037 

Year 

Waste Type 

Total 
Waste 

Generated 
(TPY) 

Captured 
Residential 
Recyclables 

Captured Organics 
(Commercial + 

Residential) 

Captured 
Commercial 
Recyclables  

Residual for  
WtE Plant 

TPY % TPY % TPY % TPY % 

2017 7,682 7% 23,285 20% 9,481 8% 74,375 65% 114,905 

2027 9,504 7% 30,482 23% 15,890 12% 74,564 57% 130,439 

2037 12,418 8% 33,812 23% 23,775 16% 79,286 53% 149,291 
Notes: Residential Recyclables from Table 13 (with recovery expected to vary from the low to high estimate over the planning 

period). 
Captured Organics (Commercial + Residential) from Table 24. 
Captured Commercial Recyclables from Table 16. 
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Total Waste Quantity Generated from Table 8. 
Residual for WtE Plant is the Total Quantity minus the other Quantities listed. 
 

4.16.1.2 ENERGY POTENTIAL 

The calorific value is a term used for WtE plants and is known as the quantity of heat produced by 
the complete combustion of a given mass of a fuel. Each waste (feedstock) used in the WtE facility 
has a different calorific value and therefore a differing capability of producing energy. Table 36 
provides data on the calorific values for a variety of wastes. 

Table 36: Average Calorific Values 

Waste Type Subcategory Calorific Value (MJ/kg) 

Paper Newspapers 18.55 

 Magazines 17.07 

 Other paper 15.75 

 Liquid cartons 26.35 

 Card packaging 16.38 

 Other card 16.38 

Plastic Bags and film 41.50 

 Bottles  22.00 

 Food packaging 38.00 

 PVC 22.59 

 Other dense plastic 40.32 

Textiles Textiles 16.12 

Miscellaneous Combustibles Disposable nappies 4.00 

Other 20.14 

Putrescible Dry garden waste 18.49 

 Wet putrescible 4.17 

Fines 10-mm combustibles 14.79 

 10-mm non-combustibles 0 

Glass  0 

Metal  0 

Other non-combustibles  0 
MJ/kg megajoule per kilogram 
mm millimeter 
 

Of the total waste forecast to be generated for each year (tabulated above), the residual that would 
be used as feedstock for the WtE plant was estimated, as shown in Table 35. The calculations below 
are based on 2037 data. For ease of reference, the quantity of waste has been rounded to 80,000 
TPY in the event that waste generation is greater than projected or that it takes longer to achieve the 
projected levels of waste diversion. It is noted that the ISWMP considered a WtE facility of only 
40,500 tons to accommodate the residential waste stream only. 

The energy generation potential can be estimated using the following calculations. Using the design 
value of 80,000 TPY of waste, and assuming that the plant will operate for 7,900 hours per year 
(hr/yr) (WtE plants typically operate 7,800–8,000 hr/yr), then the throughput of waste is 10.13 tons 
per hour, or 2.81 kilograms per second (kg/sec). 
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By comparison, on O‘ahu, H-POWER reportedly processes over 600,000 tons of waste annually, 
producing 7% of O‘ahu’s electricity (http://www.opala.org/solid_waste/archive/How_our_City_
manages_our_waste.html). 

The net calorific value can be obtained by using the calorific values of each of the wastes proposed 
to be treated in the WtE facility and the likely energy that can be generated can be calculated based 
on the net calorific value (CV). More specifically, residual waste can be approximated to have a CV 
of 9–10 megajoules per kilogram (MJ/kg). Using 9.5 × 2.81 kg/sec = 26.72 MJ/second (megawatts 
[MW]). The efficiency of a WtE plant will depend on the design; however, it can be assumed that the 
facility will operate with an efficiency of 25% net energy generated and 28% gross energy (typical for 
a facility with steam production at 60 bar, operating at 400 degrees centigrade [°C]). A full heat 
balance is needed to understand this with accuracy; however, 25% can be used for the purpose of 
providing an approximate energy generation figure. As such, 26.72 MJ/sec (MW) × 25% = 6.68 
MW/second × 7,900 hours per year = 52,780 MW-hours per year (net value) of energy generated. 

4.16.2 Space Requirements 

An 80,000-TPY WtE facility, including supporting facilities, would occupy approximately 6–8 acres. 

4.16.3 Benefit (Effective Diversion) 

A WtE facility could process up to 80,000 TPY (i.e., 53% of the County’s waste stream) by the end of 
the planning period. Allowing for 25% non-combustible waste, 60,000 tons of waste could be 
diverted from landfill. 

4.16.4 Capital Cost Requirements 

For a WtE facility accepting approximately 80,000 TPY of waste, the capital costs are likely to be 
$120–$125 million. For a WtE facility accepting 100,000 TPY of waste, the capital costs are 
estimated to increase to approximately $150 million. For a greater quantity of waste, the capital costs 
do not increase significantly. The capital costs for smaller facilities are often equally as expensive as 
medium-sized WtE facilities. The County could obtain a more complete estimate of capital costs 
through a request for proposal process, in which potential vendors can provide their costs based on 
a technology and design best suited to manage the available waste stream. 

4.16.5 O&M Cost Requirements 

Operating costs for a WtE facility include the following: 

 Labor costs 

 Chemical costs 

 Residues handling costs 

 Maintenance and consumable costs, e.g., water usage 

The likely operational costs are detailed below. 

Labor Costs. Generally, WtE labor staff work on a shift system, whereby there are rotating shifts of 
people working 12 hours per day. For a facility with a throughput of 80,000 TPY, approximately six 
groups of 2–3 workers would rotate throughout the week. As a result, approximately 12–18 operating 
staff would be required. 

A maintenance team would also be required. Generally, the maintenance team does not work on a 
shift basis; instead, they work on an on-call basis. The maintenance team would consist of a 
mechanical fitter, electrical technician, a manager of instrumentation, and a control engineer. 
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In addition, a day crew is required for tasks such as operating the weighbridge and managing 
chemical deliveries. The day crew would generally consist of 2–3 people. Savings may be realized in 
synergy with other RRP requirements. 

The management team for a WtE facility treating 80,000 TPY of waste would generally consist of a 
plant manager and an O&M manager. In addition, a person would be designated in a compliance 
role. This person would ensure that the facility is being operated in accordance with the regulatory 
requirements, conduct audits as necessary, liaise with EPA and DOH, and manage data generated 
through monitoring at the facility. This person would generally have an Environment, Health and 
Safety background. 

The total number of staff required for an 80,000-TPY facility would be approximately 20 full-time 
staff, with additional support staff on an as-needed basis. 

Chemical Costs. Various chemicals are required for the operation of a WtE facility, including lime, 
powdered activated carbon, and ammonia. Annual chemical costs are estimated to be approximately 
$500,000–$750,000. 

Residue Handling Costs. Fly ash and flue gas treatment residues can contain high quantities of 
heavy metals and require effective management to protect the environment and public health. These 
residues require treatment before being disposed of at a hazardous waste landfill. For a 80,000 TPY 
WtE facility, approximately 3.5% of the waste for treatment will end up as residues (when using a dry 
lime system). As such, 2,800 TPY of residues would be generated, requiring effective management, 
likely monofill landfilling. Assuming a cost of $200 per ton of waste for disposal, this cost would total 
$560,000 annually. 

Bottom ash is also generated in a WtE facility. Assuming 25% of the waste by weight is non-
combustible, up to 20,000 TPY of bottom ash may be generated. Bottom ash can be beneficially 
recycled by using it as road base or for a number of other uses. If no beneficial use is found, then the 
ash must be landfilled. 

Maintenance and Consumable Costs. Another cost that needs to be considered is the cost of 
maintenance and consumables, including the cost of water used in facility. These costs should be 
explored more thoroughly upon executing an in-depth FS for investing in a WtE facility on the island. 

Based on published data for operating WtE facilities, annual operating and maintenance costs plus 
residual disposal are estimated to total $7–$10 million for an 80,000-TPY facility. This does not 
include annual capital charges. These annual costs are offset by revenues received from tipping 
fees, metal recovery and sales, plus energy (estimated 53,000 MW-hours per year). Revenues from 
energy are estimated to be up to approximately $7 million per year. 

When factoring these annual costs and revenues together, the total cost per ton is expected to 
exceed $110–$120 per ton. 

For comparative purposes, the ISWMP developed costs for a WtE facility based on a throughput of 
40,500 TPY, or less than half of the residuals available on the island. The ISWMP estimated capital 
costs of $46–$52 million and annual operating costs of $8–$9 million including debt service. The cost 
per ton, net of energy revenue, was estimated to be $121–$139 per ton. 

4.16.6 Comments 

A WtE facility is not recommended at this time as part of the overall RRP. Assuming that the County 
continues with its waste diversion initiatives, a WtE facility could process up to 80,000 TPY (i.e., 53% 
of the County’s waste stream) by the end of the planning period. Allowing for 25% non-combustible 
waste, 60,000 tons of waste could be diverted from landfill. A WtE facility, including supporting 
facilities, would occupy approximately 6–8 acres. However, capital costs to construct this facility 
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would be up to approximately $150 million, and O&M costs to operate this facility would be 
approximately $120 per ton, net of energy revenues, and not including landfilling of residuals. The 
WtE facility could extend the expected life of the new landfill by approximately a factor of 4. WtE is a 
very expensive technology, requiring significant up-front capital costs, and carrying a significant 
financial risk if the waste feedstock decreases and the facility does not run at capacity. 

4.17 WASTE TO FUEL FACILITY 

4.17.1 Description 

Waste-to-fuel systems involve the processing of MSW to produce a fuel and subsequent use of that 
fuel as a substitute for some of the fossil fuels in utility power generation, typically including 
industrial, commercial, or institutional applications (e.g., power generation or water heating). Two 
such waste-to-fuel systems include: 

 Any one of numerous proprietary processes to produce a refuse-derived fuel (RDF), the final 
stage of which may include the densification of the RDF into pellets (Section 4.17.1.1). 

 Gasification or pyrolysis, which produce a synthetic gas (“syngas”) (Section 4.17.1.2). 

In either case, given the heterogeneous nature of MSW, some form of up-front processing is 
required to improve the combustion characteristics of the fuel. In the case of the production of an 
RDF, various levels of pre-processing are possible, but they all involve the same basic operations. 
Non-combustibles are removed from the waste in order to reduce the quantity of ash and to increase 
the heating value of the waste introduced into the facility. Further, removing certain materials 
containing higher concentrations of heavy metals and trace organics improves the effectiveness of 
the air pollution control systems employed post-combustion. Recyclable materials may also be 
captured, and organic matter may be removed for subsequent management via composting or 
anaerobic digestion. Alternatively, moisture from the organic fraction of the incoming waste stream 
may be driven off to render the organic material more suitable as a fuel (by making it drier). 

4.17.1.1 RDF PROCESSING 

RDF refers to fuel in any form that is derived from waste. The term RDF is commonly used to refer to 
solid waste that has been mechanically processed to produce a readily storable and transportable 
fuel that is homogeneous, and thus optimized for combustion. RDF processing has two basic 
components: RDF production and RDF incineration. An RDF production facility makes RDF in 
various forms through materials separation, size reduction, and pelletizing. Although RDF processing 
has the advantage of removing recyclables and contaminants from the combustion stream, the 
complexity of this processing has increased the operating and maintenance cost and reduced the 
reliability of RDF production facilities. On average, capital and operating costs per ton of capacity for 
incineration units that use RDF are higher than for other incineration options. 

A significant number of proven proprietary RDF processes are currently available in the marketplace. 
In general, most include the following fundamental component processes: 

 Initial floor sort off the tip floor for the initial removal of large oversized materials and other 
non-processable materials 

 Shredding (using slow speed shredders)/screening (using multiple-stage trommel screens) 
to size classify and facilitate downstream secondary processes 

 Initial magnetic separation for the removal of bulk ferrous materials 

 Density segregation into heavy, mid-heavy and light fractions (heavy and mid heavy objects 
are removed from the waste stream and inspected for consumer electronics, ferrous and 
non-ferrous metals and polyvinyl chlorides (PVCs) using overhead belt magnets, eddy 
current separators, optical sorting equipment) 
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 Secondary shredding 

 Further removal of ferrous and non-ferrous metals by magnetic separation and eddy current 
separation 

 Separation of dry materials by air classification and sieving processes 

 Drying 

 Where the point of combustion (final usage of the RDF as an alternate fuel) is remote from 
the RDF production plant and the cost of transportation to the combustion facility is 
significant, it may be necessary to reduce the transportation costs by densifying the loose 
RDF to increase transportation payloads. In this case, the loose fluffy RDF is fed into a 
machine that compresses and forces it through a series of rotating dies and produces a 
pelletized product as shown in Figure 6. 

 

Figure 6: Typical RDF Pellets 

A number of RDF facilities were constructed in Europe in the 1970s and 1980s, mostly of German 
and Italian design. The RDF produced is usually in the form of either pellets or baled paper and 
plastic, which have been marketed for use in electrical generating stations that use fluidized-bed 
technologies. RDF is typically only produced in situations where markets are remote from the point of 
generation and the material requires long-distance transport. Appendix C presents a case study of 
an RDF facility recently brought into operation in the Toronto, Canada area. That facility experienced 
difficulties in producing a product with sufficient energy content that would support using it as a 
replacement fuel source. Consequently, other high-BTU-value materials have been combined with 
the municipal waste to produce a better product. The marketability of the product has been affected 
by the low heating value of the pellets. 

4.17.1.2 GASIFICATION/PYROLYSIS 

Gasification is the general term used to describe the process of partial combustion in which a fuel is 
combusted with a quantity of air deliberately set below the stoichiometric amount required for 
complete combustion. This process produces a combustible synthetic gas (syngas) that can fuel an 
internal-combustion engine, gas turbine, or boiler, under excess-air conditions. Such systems can be 
used to convert municipal solid waste into a gaseous fuel. 

Gasifiers have been used since the 19th century for coal and wood. By the early 1900s, gasifier 
technology had been advance and was used on certain industrial waste streams to produce 
‘synthetic’ natural gas fuel for stationary and portable internal combustion engines. Gasoline 
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shortages of World War II provided the impetus for the development of gasifier technology; however, 
with the return of relatively cheap and plentiful gasoline and diesel fuels after the end of the war, 
gasifier technology was all but forgotten. 

Gasification involves the thermal breakdown of solid waste materials into a gaseous constituent 
(syngas), and a solid char residue. The process is endothermic i.e., requires external energy. This 
process energy is either provided by allowing a very limited amount of volatiles in the feedstock to 
combust in a reactor (gasifier). 

Before gasification can occur, solid waste is generally subjected to some pre-processing. Depending 
on individual thermal process requirements, this can range from coarse shredding, drying, recyclable 
material recovery and mechanical sorting to produce a homogeneous feedstock. 

All components of typical municipal solid waste can be fed into the system, but only the volatile 
fraction of the waste (for example food waste and yard waste, paper fibers, sanitary products, 
plastics, and wood) would be used. Since gasifiers can process all but inert material, gasification is 
technically well suited for the processing of post-diversion residuals feedstock. As it relates to 
municipal solid waste, gasification is considered a new or emerging technology. It is best suited to 
homogeneous feedstock, compared to the heterogeneous nature of municipal waste. 

Syngas consists primarily of carbon monoxide, hydrogen, CO2, and nitrogen and typically has a 
heating value of approximately one-third of natural gas. Syngas must generally be subjected to a 
cleaning process before it is used for the generation of heat. After cleaning, syngas can be used as 
fuel for reciprocating engines or gas turbines, or it can be combusted in a steam boiler to generate 
steam under utility conditions, the same way natural gas is used. 

The solid residue existing after gasification is generally inert. Portions of it can be recycled (metals), 
but the majority of this material typically requires landfilling. 

Currently, there is limited operating experience of gasification technology for mixed solid waste, 
primarily in Japan and Europe. However, there are plans for construction of a commercial facility in 
Edmonton, Canada to process compost residues with high plastics content. 

Pyrolysis is similar to gasification with the exception of the heat source. A pyrolysis system uses an 
external source of heat to drive the process whereas gasification uses the heat from the waste. 
Typically gasification is configured to maximize the production of gaseous fuel and pyrolysis is 
optimized to produce liquid fuel. There is only limited operating experience with pyrolysis technology 
for mixed solid waste, primarily in Japan.  

Plasma arc gasification is also being investigated for management of solid waste. The technology is 
commonly applied for industrial applications like the electric arc furnace in the steel industry and arc 
welding units. Plasma arc relies on extremely high temperatures in an oxygen-starved environment 
to gasify waste. It is similar to a conventional gasification system where the heat is supplied by a 
high temperature plasma field. This technology has been applied on a limited basis in Japan. A 
plasma gasification facility has also been undergoing demonstration in Ottawa, Canada. 

Some select case studies are presented in Appendix G. Generally, the information available for 
existing facilities indicate that there would be significant risk in relying on these technologies to 
manage Kaua‘i’s MSW, and we do not currently recommend it as a reliable and effective solution. 

4.17.2 Space Requirements 

A site area of approximately 3–4 acres would be required to support a waste-to-fuel facility including 
supporting infrastructure. 
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4.17.3 Benefit (Effective Diversion) 

Based on the waste composition and projection in Sections 3.3 and 3.4, it is estimated that following 
diversion of residential and commercial recyclables plus organic wastes and non-curbside collected 
materials (e.g., HHW, tires, scrap metal, electronics, residential C&D material), approximately 55% of 
the total waste stream may be available as feedstock for a thermal process. This represents 
approximately 77,600 TPY at the end of the 20-year planning period (i.e., 148,000 tons – 
12,418 tons – 14,265 tons – 33,812 tons – 9,900 tons). It is typical to assume that approximately 
25% of the waste stream by weight is non-combustible and requires further management as a 
residual (i.e., typically the landfilling of leftover ash, as is done on O‘ahu). Therefore, overall 
diversion at a waste-to-fuel plant could be approximately 41% of the total waste stream. 

Gasification/Pyrolysis: Gasification and pyrolysis can produce a combustible synthetic gas 
(syngas) that can fuel an internal-combustion engine, gas turbine, or boiler. The gas can be 
transported by various means to be used as a fuel source at another location. In addition, the high-
temperature process can be used to vitrify the ash residue, making it suitable for alternative uses 
and not requiring that it be landfilled. 

RDF Processing: RDF is typically only produced in situations where markets are remote from the 
point of generation and the material requires long-distance transport. 

4.17.4 Capital Cost Requirements 

Gasification/Pyrolysis: At the present time, there are no commercial gasification units operating in 
North America using municipal solid waste as a feedstock. There are some demonstration units with 
the intention to eventually develop full-scale units. These demonstration units have experienced 
many of the operating difficulties described above when trying to manage municipal solid waste. As a 
result, no reasonable estimates of capital and operating costs are available. 

RDF Processing: The capital costs of the Toronto-area private RDF facility highlighted in Appendix 
C, with a capacity of 75,000 TPY, were approximately $50 million. 

4.17.5 O&M Cost Requirements 

Gasification/Pyrolysis: As noted under Capital Cost Requirements (Section 4.17.4), no reasonable 
estimates of capital and operating costs are available. 

RDF Processing: The Toronto-area private RDF facility highlighted in Appendix C charges $88 per 
ton for processing municipal waste into pellets. Their actual costs are not known. A market for the 
RDF pellets must then be found by the contractor. The main driver for this facility is the lack of local 
and affordable landfill disposal capacity. 

4.17.6 Comments 

Gasification/Pyrolysis: It is premature to recommend gasification of mixed municipal solid waste, or 
any other new and emerging technologies, for inclusion in the RRP. 

RDF Processing: Given the lack of markets for a RDF product in Kaua‘i suitable for combusting a 
waste material, the short distance to potential fuel substitute markets if they exist, the fact that RDF 
production does not achieve waste diversion unless there is a market for the RDF product, and the 
incremental cost for waste management, this is not a recommended component of the RRP. 
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5.0 POTENTIAL ENVIRONMENTAL IMPACTS 

The following is a consolidated list of potential facilities for the RRP, as described in Section 4: 

1. Integrated Public Drop-off and Reuse Facility 

2. Recyclables and Waste Drop-off 

3. Household Hazardous Waste Depot 

4. Electronic Waste Depot 

5. Metals Recycling Facility 

6. Construction and Demolition Material Processing and Recycling Facility 

7. Used Tire Processing Facility 

8. Center for Hard-to-Recycle Materials 

9. Reuse Center 

10. Educational Center 

11. Materials Recovery Facility 

12. Composting Facility 

13. Anaerobic Digestion of Biomass 

14. Biorefinery Facility 

15. Landfill Gas to Energy Facility 

16. Waste to Energy Facility 

17. Waste to Fuel Facility 

The construction and operation of these facilities has the potential to cause impacts to the 
environment through emissions to the air (noise, particulates, odor), water, and soil environments, 
plus nuisance impacts associated with vehicle traffic. When one or more program or technology is 
selected for the RRP, all potential impacts should be mitigated to the greatest extent practicable, and 
this can be achieved through efficient and responsible design, construction, and operational 
techniques. The potential impact mitigation measures will be detailed in an environmental impact 
statement (EIS), subsequent to this FS. For now, in order to better understand the potential impacts 
associated with each proposed activity that will need to be considered and mitigated, and to ensure 
that the EIS analyzes the full range of possible impacts, a summary of the potential environmental 
impacts is provided below. 

The activities undertaken at the integrated or centralized public drop-off and reuse center would be 
largely outdoors. The exception would be the reuse activities, educational facilities, HI-5 redemption 
center, and HHW facilities, which would be in an enclosed building. The drop-off area would be on a 
paved surface or pad with proper site drainage for storm water collection and management, and 
minimizing potential effects to groundwater. It is proposed that a roof or canopy be in place over the 
various drop-off bins to protect the materials from inclement weather and minimize any potential 
contamination. The main source of air emissions would be associated with public vehicle traffic and 
that of onsite traffic when moving the collection bins. Only a small amount of putrescible waste is 
expected to be collected at this location, so the potential for odors would be minimal. 

The MRF would be inside an enclosed building, preventing contact of waste with any storm water. 
Impacts to land or groundwater are also likely to be negligible, assuming that the facilities are 
operated on an impervious floor surface within an enclosed building. Operating within an enclosed 
building would minimize air impacts (noise and/or particulates), and no putrescible waste would be 
managed through this facility. Curbside collection truck traffic delivering collected materials to the 
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facility may create traffic impacts on local roads, and have associated noise and particulate impacts. 
Any wastewater would be collected in the building’s drainage systems and properly managed. 

The aerobic processing of organics may cause environmental nuisance through air emissions (odor 
or particulates). Noise impacts may be associated with site equipment used to turn the compost 
piles. Impacts to storm water may occur through contact with waste, and site runoff may require 
management as leachate. Potential impacts on groundwater from waste leachate may be mitigated 
by operating on a paved or impervious surface. If the RRP is collocated at the landfill, then storm 
water and leachate management facilities would be readily available. Truck traffic to the facility may 
generate nuisance traffic impacts on local roads and have associated noise and particulate impacts. 
These impacts can be mitigated through an effective design for the facility and responsible day-to-
day operation. 

The operation of an anaerobic digestion facility could impact the air environment through potential 
odor emissions. No potential for waste contact with storm water or groundwater is anticipated. Truck 
traffic to the facility may generate nuisance traffic impacts on local roads and have associated noise 
and particulate impacts. 

The metals, C&D material, used-tire, and hard-to-recycle materials processing would be conducted 
on a hard surface pad. Runoff would be controlled on site with proper drainage for storm water 
collection and management. The paved surface would minimize any potential for contact with 
groundwater. The grinding, crushing, and shredding of materials has the potential to create air 
emissions including dust/particulates and noise. Dust and noise emissions may also result from 
mobile equipment and truck traffic. 

Due to the nature of activities undertaken at waste-to-energy and waste-to-fuel (gasification and 
RDF) facilities, numerous wastes including bottom & fly ash, as well as flue gas air emissions, are 
generated. Although it is not possible to prevent generating these wastes, the EPA has regulations 
that ensure the responsible disposal of solid wastes. Similarly, flue gas treatment systems would be 
included to ensure that air emissions are minimal, in accordance with the EPA regulations. No 
potential for waste contact with storm water or groundwater is anticipated. Truck traffic to the facility 
may generate nuisance traffic impacts on local roads and have associated noise and particulate 
impacts. 

The environmental impacts of LFGtE activities are associated with air emissions from a combustion 
engine and odor emissions; they should, however, be compared to the landfill gas emissions that 
would occur in the absence of a LFGtE facility. 

A biorefinery facility would utilize gasification and/or anaerobic digestion technology and include 
enclosed buildings and potentially a series of tanks located outside. No potential for waste contact 
with storm water or groundwater would be anticipated. Potential impacts from this type of facility 
could include air emissions and odor. Truck traffic to the facility may generate nuisance traffic 
impacts on local roads and have associated noise and particulate impacts. 

Projected vehicle traffic generation for the various proposed components/facilities is presented in 
Appendix D. 
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6.0 SUMMARY AND RECOMMENDATIONS 

Table 38 summarizes the costs and benefits of the potential RRP components and facilities, and 
makes recommendations for facilities that are considered feasible for implementation at the RRP. A 
schematic material flow diagram of the potential RRP, based on the feasible facilities, is presented in 
Figure 7. Once the desired RRP components and facilities are chosen, a site-specific conceptual 
design, including acreage, will be developed. 

The following elements are recommended as feasible for implementation at the RRP, subject to 
other, non-technical constraints and considerations: 

 A centralized drop-off facility that includes drop-off bins for recyclable materials, greenwaste, 
scrap metal, C&D waste from residents and small commercial generators, used tires, and 
residential wastes. 

 An onsite processing area for metals including vehicles, white goods, propane tanks and 
scrap, C&D waste, and used tires. 

 A specially designed area for the receipt, bulking, lab packing, and storage of household 
hazardous waste, used motor oil and filters, used cooking oil, electronic waste, a HI-5 
redemption area, a reuse center, and center for hard-to-recycle materials. 

 A single-stream MRF, designed to process residential curbside-collected materials, HI-5 
materials, and materials that may be attracted from commercial sources, including an 
educational center. 

 A composting facility transitioning to an aerated static pile facility to process curbside-
collected greenwaste, bio-solids, and food waste. 

 A LFGtE facility. 

Table 37 provides a summary of estimates of the net revenues per ton of diverted waste over the 20 
year planning period (2017 and end of year 2036), for each feasible facility. Additional details, 
including methodology and assumptions used to calculate these estimates (such as a 2% annual 
inflation rate over the 20-year study period), are included in Appendix E. As a preliminary estimate, 
those facilities above the dashed line are expected to cost less than the landfill tipping fee, over the 
20-year planning period. Because commodity prices fluctuate significantly, and the diversion rates 
are subject to a host of factors, these projected revenues should be considered planning-level 
estimates.  

As outlined in the table, the MRF and the LFGtE facilities are the only RRP facilities that are 
expected to generate positive revenue. The RRP facility that generates the largest loss, in net 
revenue per ton of waste diverted, is the integrated public drop-off and reuse facility. The net 
revenues (or cost) shown in Table 37 should not be considered alone when evaluating each RRP 
component, because these facilities have other benefits such as increasing landfill diversion, 
improving leachate quality, and promoting the reuse and recycling of materials – benefits that may 
outweigh their direct individual costs in non-monetary ways. 

Note that the landfill gas to energy facility, which does not divert material from the landfill, is 
estimated to generate positive net revenue ($1.6-$2.4 million per year). 
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Table 37: RRP Facility Annual Amortized Cost per Ton of Diverted Waste 

    Cost ($/ton) 

Facility Year 1 Year 20 

Materials Recovery Facility 80.24 -77.89 

Composting Facility 23.47 21.45 

Metals Recycling Facility 27.61 29.70 

Waste to Energy Facility 142.88 161.79 

C&D Processing and Recycling Facility 115.33 164.08 

Used Tire Processing Facility 132.13 188.28 

Integrated Public Drop-off and Reuse Facility 237.87 329.39 

  Revenue ($MM/year) 

 
Year 5 Year 20 

Landfill Gas to Energy Facility 1.7 2.4 
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Table 38: Summary of Potential RRP Components/Facilities 

Component/Facility Description 
Approximate  
Acreage Required Benefits 

Capital Cost  
(Estimated) 

Annual O&M Costs 
(Estimated) Estimated Diversion and Other Comments 

1. Integrated Public Drop-
off and Reuse Facility 
• Includes the RRP 

components listed in 
rows 2–9 below. 

This essential set of components and facilities are 
generally recommended to be implemented at any 
RRP. Wastes that are not collected curbside can be 
received directly from residents or businesses to 
provide an outlet for the public to dispose of large-
volume or bulky non-hazardous waste materials, and 
small-volume difficult-to-manage or hazardous waste 
materials. 
Many of these components and technologies are 
already provided in some form on-island. Including 
these as part of the RRP may offer the opportunity to 
support and complement the programs already 
available to residents, and will promote increased 
diversion due to the convenience of a centralized one-
stop service center. Consolidating these facilities may 
also provide for cost savings, compared to individual 
operation of all of the existing facilities. 

5–10 acres • Promotes increased reuse, recycling, reduction, sustainability, and diversion 
from the landfill. 

• A wide variety of materials can be managed in one location, which promotes 
economic and logistical efficiency. 

• These types of facilities are easy to manage and cost-effective to staff, as staff 
resources can be shared. 

• Provides a common level of service available to all residents. 
• Components are well understood as most are currently being utilized by the 

County. 
• Highly visible nature of the various onsite activities helps to increase 

environmental awareness and further educate the public on the opportunities to 
maximize diversion. 

• Potential to reduce time and transportation. 
• Opportunity to promote reuse via the reuse center. 
• Opportunity for research and increased environmental awareness through 

educational center. 
• Removes potential materials of concern from landfill and improves leachate 

quality. 

$8.9 million, depending on 
site-specific design features 

$1.4 million, consistent with 
current drop-off and 
recycling programs offered 
by the County. By 
co-locating the components 
at the RRP, it is anticipated 
that efficiencies can be 
gained. 
Additional savings (not 
calculated herein) may also 
be realized by reducing the 
existing facilities’ budgets. 

Recommended as key part of the overall RRP as a cost-
effective way to consolidate and promote diversion from 
the landfill. It is estimated that: 
• Approximately 9,700 TPY of recyclables will initially be 

managed and diverted at the public drop-off and reuse 
center (8% of the total waste stream); and 
approximately 19,000 tons of material may be diverted 
by the end of the 20-year planning period (13% of the 
total waste stream). 

• Approximately 6,900 TPY of other materials not 
managed through a curbside program (e.g., HHW, tires, 
scrap metal, electronics) will initially be managed and 
diverted at the public drop-off and reuse center (5% of 
the total waste stream); and the program, once mature, 
may divert up to 9,900 TPY (7–12% of the total waste 
stream). 

• Organics that would also be collected at the public drop-
off and reuse center are quantified below. 

• Projected diversion of waste oil and cooking oil: <1%. 

2. Recyclables and 
Waste Drop-off 

Provides for the collection of recyclables and waste 
that is not captured through the curbside collection 
programs and for those materials that may periodically 
be generated in large quantities. 

Included as part of the 
Integrated Public Drop-off and 
Reuse Facility. 

• Potential to increase waste diversion from landfill due to co-location of recycling 
services. Recycling at the Kaua‘i Resource Center would be relocated to the 
RRP to avoid duplication of costs and services. 

Included as part of the 
Integrated Public Drop-off 
and Reuse Facility. 

Included as part of the 
Integrated Public Drop-off 
and Reuse Facility. 

Recommended as part of the overall RRP: 
• Upon implementation of the MRF, the majority of 

recyclables would be collected through curbside 
collection program. 

3. Household Hazardous 
Waste Depot 

Provides for the collection and proper management of 
household hazardous wastes, including aerosols, 
batteries, oil, paint, cleaning products, and pesticides.  

Included as part of the 
Integrated Public Drop-off and 
Reuse Facility. Combined with 
the electronic waste depot in a 
5,000-ft2 building. 

• Potential to increase waste diversion from landfill. 
• Removes potential materials of concern from landfill and improves leachate 

quality. 

Included as part of the 
Integrated Public Drop-off 
and Reuse Facility. 
Building cost for HHW 
Depot and Electronic Waste 
Depot: $1.25 million. 

Included as part of the 
Integrated Public Drop-off 
and Reuse Facility. 
Offsite management of 
consolidated materials:  
$50,000–$100,000 

Recommended as part of the overall RRP: 
• Up to 370 TPY (0.25% of the total waste stream) may 

be diverted. 

4. Electronic Waste 
Depot 

Provides for the collection and proper management of 
electronic waste, including computers and peripherals, 
monitors, televisions, and cell phones. 

Included as part of the 
Integrated Public Drop-off and 
Reuse Facility. Combined with 
the HHW depot in a 5,000-ft2 
building. 

• Potential to increase waste diversion from landfill. 
• Removes potential materials of concern from landfill and improves leachate 

quality. 
• Potential for downstream recovery of valuable raw materials. 

Included as part of the 
Integrated Public Drop-off 
and Reuse Facility. 
Building cost for HHW 
Depot and Electronic Waste 
Depot: $1.25 million 

Included as part of the 
Integrated Public Drop-off 
and Reuse Facility. 
Offsite management of 
consolidated materials:  
$0. Costs covered as part of 
Producer responsibility. 
County costs approximately 
$80,000 for event marketing 
and public outreach. 

Recommended as part of the overall RRP: 
• A 100% increase in the current diversion achieved 

would divert approximately 200 TPY (0.2% of the total 
waste stream). 

5. Metals Recycling 
Facility 

Provides for the collection, management, and recycling 
of used metals, including automobiles, white goods, 
and scrap metal. 
Onsite processing facility allows separation of waste 
material types for consolidation and preparation for 
transport to market. 

Drop-off included as part of the 
Integrated Public Drop-off and 
Reuse Facility. 
Area for receiving, processing 
and storage: 
5.5 acres 

• Potential to increase waste diversion from landfill. 
• Removes potential materials of concern from landfill and improves leachate 

quality. 
• Provides a processing capacity capable of managing a range of scrap metal and 

appliances. 
• Supports the increased diversion of scrap metal from both residential and 

commercial sources. 

Drop-off included as part of 
the Integrated Public Drop-
off and Reuse Facility. 
Processing area for scrap 
metal, including equipment:  
$1.5–$2 million 

Drop-off included as part of 
the Integrated Public Drop-
off and Reuse Facility. 
Processing of scrap metal 
and appliances:  
$560,000  

Recommended as part of the overall RRP: 
• Expected diversion of more than 4,669 TPY (3.2% of 

the total waste stream). 

6. Construction and 
Demolition Material 
Processing and 
Recycling Facility 

Provides for the collection and proper management of 
construction and demolition (C&D) materials. 
Onsite processing facility allows separation of waste 
material types for reuse, recycling, consolidation, and 
preparation for transport to market. 

Drop-off included as part of 
the Integrated Public Drop-
off and Reuse Facility. 
Processing area:  
approximately 1 acre. 
Concrete, brick, block, 
asphalt processing and 
storage area: 0.84 acre. 

• Potential to increase waste diversion from landfill. 
• Removes potential materials of concern from landfill and improves leachate 

quality. 
• Provides the County with on-island processing capacity capable of managing a 

range of C&D materials. 
• Supports the increased diversion of C&D materials from both residential and 

commercial sources. 

Drop-off included as part of 
the Integrated Public Drop-
off and Reuse Facility. 
Processing area for C&D 
materials including 
equipment:  
$1.43 million 

Drop-off included as part of 
the Integrated Public Drop-
off and Reuse Facility. 
Processing of C&D 
materials:  
$869,000 

Recommended as part of the overall RRP: 
• Up to 9,000 tons (6% of the total waste stream) may be 

diverted. 
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Component/Facility Description 
Approximate  
Acreage Required Benefits 

Capital Cost  
(Estimated) 

Annual O&M Costs 
(Estimated) Estimated Diversion and Other Comments 

7. Used Tire Processing 
Facility 

Provides for the collection and proper management of 
used tires that are not managed by retailers or other 
private parties. 
Onsite processing facility allows for consolidation and 
baling of used tires for transport to market.  

Drop-off included as part of the 
Integrated Public Drop-off and 
Reuse Facility. Processing area: 
approximately 0.4 acre with a 
1,000-ft2 covered structure 

• Potential to increase waste diversion from landfill. 
• Diverts material from landfill and improves leachate quality. 
• Provides the County with on-island processing capacity capable of managing 

used tires. 
• Supports the increased diversion of used tires from both residential and 

commercial sources. 

Drop-off included as part of 
the Integrated Public Drop-
off and Reuse Facility. 
Processing area for used 
tires, including equipment:  
$252,000 

Drop-off included as part of 
the Integrated Public Drop-
off and Reuse Facility. 
Processing of used tires:  
$165,000  

Recommended as part of the overall RRP: 
• Approximately 1,482 TPY or 1% of the total waste 

stream may be diverted. 

8. Center for Hard-to-
Recycle Materials 

Provides for the collection and proper management of 
a variety of materials, which are typically generated in 
small quantities and for which there are very limited 
markets and secondary uses. 
Separation and storage of waste material types for 
consolidation and preparation for transport to market, if 
markets are identified, are provided at reuse building. 

Drop-off included as part of the 
Integrated Public Drop-off and 
Reuse Facility. Located within 
the reuse building. 

• Potential to increase waste diversion from landfill. 
• Potentially diverts materials from landfill and improves leachate quality. 
• Provides the County with an on-island facility capable of managing hard-to-

recycle materials, should markets be identified. 
• Supports the increased diversion of hard-to-recycle materials. 
• Provided capacity and flexibility to manage potential diversion activities in 

response to changing market conditions. 

Drop-off included as part of 
the Integrated Public Drop-
off and Reuse Facility. 
Utilize area within the reuse 
building. 

Drop-off included as part of 
the Integrated Public Drop-
off and Reuse Facility. 
Processing of hard-to-
recycle materials: expected 
to be minimal as most 
materials are addressed by 
specific programs: 
$100,000 

Recommended as part of the overall RRP: 
• Less than 1% of the total waste stream may be diverted 

(1,185 TPY assumed for the purpose of the $/ton 
analysis). 

9. Reuse Center Provides for community reuse of a wide range of 
materials diverted from the landfill. 

Included as part of the 
Integrated Public Drop-off and 
Reuse Facility. Building for 
Reuse Center/Hard-to-Recycle 
Material Center: approximately 
11,000 ft2 

• Promotes increased reuse and diversion from the landfill. 
• A wide variety of materials can be managed. 
• Opportunity for non-profit-operated reuse center. 

Included as part of the 
Integrated Public Drop-off 
and Reuse Facility. 

Included as part of the 
Integrated Public Drop-off 
and Reuse Facility. 

Recommended as part of the overall RRP: 
• Less than 1% of the total waste stream may be diverted 

(1,185 TPY assumed for the purpose of the $/ton 
analysis). 

10. Educational Center Provides a location for residents to obtain information 
and observe waste management processes that 
promote waste reduction, reuse, and recycling for 
maximizing waste diversion from disposal. 

Located within the MRF facility. • Opportunity for research and increased environmental awareness through 
educational center. 

Included as part of the MRF 
facility. 

Included as part of the 
Integrated Public Drop-off 
and Reuse Facility. 

Recommended as part of the overall RRP: 
• No measureable diversion achieved but supports all of 

the County’s waste diversion efforts and programs. 

11. Materials Recovery 
Facility 

Processing facility that receives single-stream or fully 
commingled recyclable materials from the curbside-
collection program and other sources, sorts the 
materials, removes contaminants, densifies, and bales 
the materials into a form suitable for transport and sale 
to markets. 
Either a packaged MRF could be purchased, or a 
custom facility could be provided. These units comprise 
a well-developed, mature technology that is a proven 
successful and reliable process for management of 
recyclables. 

5 acres, including a 35,000-ft2 
building and other site 
infrastructure and needs such 
as traffic movements, and 
storage. 

• Provides the County with on-island recyclables processing capacity capable of 
managing curbside-collected single-stream recyclables. 

• Encourages recycling through simplification, by eliminating the need for 
residents and commercial entities to sort recyclables. 

• Single-stream recycling provides lowest collection costs and potentially 
increases quantity of recyclables captured. 

• Capability to process a single stream may simplify the existing drop bin 
program. 

• Supports the increased diversion of recyclables from commercial sources plus is 
capable of processing collected HI-5 containers. 

$8.7 million $950,000 for the proposed 
MRF. 
May increase revenues 
associated with sale of 
recyclable material (not 
calculated herein). 

Recommended as part of the overall RRP: 
• Smallest commercially viable single-stream MRF can 

accommodate Kaua‘i’s needs. 
• MRF capacity requirements are estimated to be 26,683 

TPY by the end of the planning period (12,418 TPY of 
curbside-collected residential recyclables plus 14,265 
TPY of commercial recyclable materials). This amounts 
to approximately 17% of the County’s overall waste 
stream. 

• Mature, well-developed technology 

12. Composting Facility Aerobic composting is considered the most effective 
and efficient way to manage Kaua‘i’s organic waste 
stream, which is composed largely of greenwaste, with 
additional amounts of food waste, and biosolids. 

9 acres minimum:  
to provide support for windrow 
composting and storage of 
composted material, and buffer 
areas for the projected 
quantities. 
Active composting windrows 
could be relocated to inactive 
portions of the landfill, thereby 
minimizing the amount of 
devoted acreage required at the 
RRP. 

• An organics processing or compost facility provides the County with the 
opportunity to maximize diversion of organic materials. 

• At present, only greenwaste is being diverted. Food waste and biosolids can 
also be effectively managed through windrow composting. 

• Provides processing capacity for the County’s planned curbside-collected 
greenwaste program. 

• Can also support potential future curbside collection of residential food waste. 
With the introduction of increased food waste quantities, process may need to 
evolve to aerated static pile and/or to a process with greater production control. 

• Can support the expanded ban on municipal landfill disposal of non-residential 
greenwaste to include residential waste, and expand the ban to include disposal 
restrictions at the transfer stations. Locating this facility near the landfill may 
support this effort. 

• Establish a central greenwaste and organics processing facility to produce 
mulch or compost for use by residents. 

$3 million $350,000  Recommended as part of the overall RRP: 
• Windrow compost moving to an aerated static pile 

process is preferred for the mix of organic materials 
expected to be received for processing. 

• An estimated 33,812 TPY of organic material may be 
captured and diverted by the end of the 20-year 
planning period. This represents an estimated 23% 
diversion of the total waste stream. 

• Would not be combined with 13. Anaerobic Digestion of 
Biomass or 14. Biorefinery Facility. 
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Component/Facility Description 
Approximate  
Acreage Required Benefits 

Capital Cost  
(Estimated) 

Annual O&M Costs 
(Estimated) Estimated Diversion and Other Comments 

13. Anaerobic Digestion of 
Biomass 

Anaerobic digestion (AD) is the biological conversion of 
organic materials in the absence of oxygen. The 
process is carried out by microorganisms that convert 
carbon-containing compounds to biogas, which 
consists primarily of methane (CH4) and carbon dioxide 
(CO2), with trace amounts of other gases. 
AD is significantly more mechanized compared to 
aerobic composting and relies on engineered vessels 
or reactors to provide the conditions required to 
maximize waste decomposition and gas generation. 

3–4 acres • Production of biogas, an alternative to fossil fuels that can be used to produce 
energy. 

• AD is becoming more common for processing large volumes of food or mixed 
wastes, which are more difficult to control. 

No commercial packaged 
unit is small enough to 
effectively manage Kaua‘i’s 
waste stream, and therefore 
the costs would be high: 
$12 million 

Due to the small size of 
facility, costs would be 
relatively high: 
$650,000 

Not recommended as part of the overall RRP: 
• 90% of organic material generated in Kaua‘i is 

greenwaste and not suitable for anaerobic digestion. 
With only an estimated 6,200 TPY of suitable organic 
material available, this technology is not recommended 
for inclusion in the RRP. 

• Infrastructure is far more costly than aerobic 
composting, with marginal benefits for Kaua‘i. 

• Would not be combined with 12. Composting Facility or 
14. Biorefinery Facility. 

14. Biorefinery Facility Organic feedstock is pre-processed and fed to a 
refinery to produce a biofuel. The refinery uses 
gasification or anaerobic digestion technologies to 
process homogeneous biomass feedstock. 
A nearby private facility is expected to come online in 
the coming years. If the County were to implement a 
biorefinery, the most likely technology would by AD, 
discussed above. 

Private facility: 25 offsite acres 
County facility: up to 4 acres 

• Production of a biofuel from renewable resources; offsetting fossil fuel use and 
importation. 

• Using the private facility: Potential use of paper wastes generated within County 
as a small portion of the Private facility’s overall biomass feedstock. However, 
impurities (e.g., staples, plastic) may be an issue. 

• Using a County facility: Potential to design the technology to process 
greenwaste as well. 

Private developer proposing 
facility adjacent RRP. No 
capital cost to the County in 
this situation. 

Private developer to discuss 
technical requirements and 
financial arrangements with 
County for use of waste 
paper as part of their 
biorefinery feedstock. 
Potential (likely nominal) 
revenue stream. 

• Private facility: Recommended to pursue a potential 
arrangement. May have the potential to receive the 
entire waste paper stream from the County. An 
estimated 30,000 TPY of waste paper is generated by 
residential and commercial sources (21% of the total 
waste stream). 

• Not recommended to be developed by the County as 
part of the overall RRP, due to costs. 

• Would not be combined with 12. Composting Facility or 
13. Anaerobic Digestion of Biomass. 

15. Landfill Gas to Energy 
Facility 

Combustion of landfill gas in conventional reciprocating 
engines to generate electric power.  

1 acre, including a 
4,900-ft2 building 

• Supports reduction of GHG emissions from the landfill. 
• Production of a biofuel from renewable resources; offsetting fossil fuel use and 

importation. 
• Can be implemented modularly to match LFG generation rates over time and 

reduce up-front costs. 
• Approximately 3.75 MW of electricity generated at peak power, which is 

equivalent to powering about 2,200 homes. 
• Reduction in emissions equivalent to 540,000 metric tons CO2/year. 
• Revenue generation estimated at $1.7 million annually (initial phase) and 

$4 million annually (ultimate capacity). 

$2.3 million for initial phase 
$7.0 million total capital 
cost at the ultimate landfill 
capacity 

$133,000 for initial phase, 
increasing to $312,000 at 
the ultimate landfill capacity. 

Recommended as part of the overall RRP: 
• Annual electrical production is estimated to be worth 

$1.73 million annually during the initial phase, 
increasing to $4.06 million annually at full capacity and 
provide electricity supply for about 2,200 homes. 

• Efforts to divert organics from the landfill may reduce 
the anticipated quantities of landfill gases generated. 
Modular installation of generators, as required, will 
protect the County against over-investment. 

16. Waste to Energy 
Facility 

Waste to energy (WtE) is a form of energy recovery 
whereby energy is created in the form of electricity or 
heat from the direct incineration of waste. Residual 
waste not treated through the WtE facility, as well as 
the combustion ash, would be deposited into the 
landfill. 

6–8 acres • Production of energy 
• Reduction of the waste feedstock by up to 95% by volume. 
• Potential to manage approx. 96,000 TPY (including commercial wastes) or 

about 70% of the County’s total waste stream. Allowing for 25% non-
combustible waste, 72,000 tons of waste could be diverted from landfill. 

$150 million (100,000 TPY) $120 per ton, net of energy 
revenues 

Not recommended at this time as part of the overall RRP: 
• Expensive technology that also carries a significant 

financial risk associated with either undersizing or 
oversizing the WtE facility, based on assumptions made 
regarding the quantities of the commercial waste stream 
that would be available as a feedstock. 

• Would not be combined with 17. Waste to Fuel Facility. 

17. Waste to Fuel Facility Waste-to-fuel systems involve the processing of MSW 
to produce a fuel and subsequent use of that fuel as a 
substitute for some of the fossil fuels in utility power 
generation, industrial manufacturing (e.g., cement 
kilns), and institutional applications (e.g., district or 
commercial water heating). This can include a wide 
range of proprietary processes to produce a refuse-
derived fuel (RDF), the final stage of which may include 
the densification of the RDF into pellets or new 
applications of technologies like gasification, which 
produces a syngas, to the thermal destruction of 
municipal waste. 

3–4 acres • RDF processing could process up to 69% of County’s waste stream. RDF is 
produced in situations where markets are remote from the point of generation 
and this alternate fuel source requires being transported longer distance. 

• Gasification – all components of typical MSW can be fed into, but only a fraction 
can be utilized. This process produces a combustible synthetic gas (syngas) 
that can fuel an internal-combustion engine, gas turbine, or boiler, under 
excess-air conditions. 

RDF plant: > $50 million. 
For gasification, no 
reasonable estimates of 
capital costs are available, 
because no commercial 
gasification units operating 
in North America use 
municipal solid waste as a 
feedstock.  

Operating costs for an RDF 
facility could be 
investigated, if requested. 
For gasification, no 
reasonable estimates of 
capital costs are available, 
because no commercial 
gasification units operating 
in North America use 
municipal solid waste as a 
feedstock. 

Not recommended as part of the overall RRP: 
RDF: 
• Lack of market for RDF product. 
• High capital cost for marginal benefit. 
Gasification: 
• No commercial gasification units are operating in North 

America that use municipal solid waste as a feedstock. 
• Would not be combined with 16. Waste to Energy 

Facility. 
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Appendix A 
Schematics for C&D Processing Plant, 

Concrete Crushing/Metals/Tires Processing Plant 
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Appendix B 
LFG LandGEM Analysis 





million standard cubic feet per day (mmscfd)
3.75      - OR - or

standard cubic feet per minute (scfm)

tons CH4/yr tons CO2/yr

7,470 17,731
Equivalent to any one of the following annual benefits:

Environmental Benefits Environmental Benefits Environmental Benefits

0.158417,731
Equivalent to any one of the following annual benefits:Equivalent to any one of the following annual benefits:

0.0161

• Annual greenhouse gas emissions from __ 
passenger vehicles:

• Carbon sequestered annually by __ acres of pine 
or fir forests:

• CO2 emissions from burning __ railcars' worth of 
coal:

CO2 i i f ll f li

MMTCO2E/yr

0.1423

tons CH4/yr

7,470

27,905

30,345

775

Emission Reductions and Environmental and Energy Benefits for Landfill Gas Energy Projects

million metric tons of carbon 
dioxide equivalents per year

Direct Equivalent Emissions Reduced Avoided Equivalent Emissions Reduced Total Equivalent Emissions Reduced

million metric tons of carbon 
dioxide equivalents per year

million metric tons of carbon 
dioxide equivalents per year

[Reduction of methane emitted directly from the landfill] [Offset of carbon dioxide from avoiding the use of fossil fuels] [Total = Direct + Avoided]

         For electricity generation projects,
         enter megawatt (MW) capacity:

     For direct-use projects,
     enter landfill gas utilized by project:

tons of methane per year tons of carbon dioxide
per year

tons of methane per 
year

tons of carbon 
dioxide per year

MMTCO2E/yrMMTCO2E/yr tons CO2/yr

• CO2 emissions from burning __ railcars' worth of 
coal:

CO2 i i f ll f li

• Annual greenhouse gas emissions from __ 
passenger vehicles:

• Carbon sequestered annually by __ acres of pine 
or fir forests:

• CO2 emissions from burning __ railcars' worth of 
coal:

CO2 i i f ll f li

31,059

33,774

863

3,154

3,430

88

• Annual greenhouse gas emissions from __ 
passenger vehicles:

• Carbon sequestered annually by __ acres of pine or 
fir forests:

Energy Benefits (based on project size entered):
• Powering __ homes: 2,214

For additional environmental benefit options, view the Greenhouse Gas Equivalencies Calculator on the EPA Clean Energy website.

View Calculations and References

• CO2 emissions from __ gallons of gasoline 
consumed: 15,954,806 • CO2 emissions from __ gallons of gasoline 

consumed:
• CO2 emissions from __ gallons of gasoline 
consumed: 17,758,0991,803,293

LFGE Benefits Calculator
http://www.epa.gov/lmop/projects-candidates/lfge-calculator.html Page 1 of 4 Last updated 3/21/12



Estimated LFG Generation Rate and Electric Generating Capacity
Client: Kaua'i, Hawai'i Date: 31‐Aug‐12

Site: Ma'alo RRP By: pjw

Project: LFG / LFGTE Check:

Estimated Estimated Estimated Estimated Estimated

LFG  LFG  LFG  LFG  LFG 

Cumulative Generation Generation Generation Generation Generation Electric

Waste Rate Rate Rate Rate Rate Generating

in place yrs 1 ‐ 80 yrs 81 ‐ 160 yrs 161 ‐ 240 yrs 241 ‐ 264 Total Capacity

Year (tons) (ft3/min) (ft
3
/min) (ft

3
/min) (ft

3
/min) (kW)

1 66,000 0 0 0 0 0 0

2 132,000 78 0 0 0 78 257

3 198 000 150 0 0 0 150 4963 198,000 150 0 0 0 150 496

4 264,000 218 0 0 0 218 719

5 330,000 281 0 0 0 281 927

6 396,000 340 0 0 0 340 1,120

7 462,000 394 0 0 0 394 1,300 1st Genset on‐line

8 528,000 445 0 0 0 445 1,468

9 594,000 493 0 0 0 493 1,624

10 660,000 537 0 0 0 537 1,770

11 726,000 578 0 0 0 578 1,905

12 792,000 616 0 0 0 616 2,031

13 858,000 652 0 0 0 652 2,149

14 924,000 685 0 0 0 685 2,259

15 990,000 716 0 0 0 716 2,361

16 1,056,000 745 0 0 0 745 2,456

17 1,122,000 772 0 0 0 772 2,544

18 1 188 000 797 0 0 0 797 2 627 2nd Genset on‐line18 1,188,000 797 0 0 0 797 2,627 2nd Genset on‐line

19 1,254,000 820 0 0 0 820 2,704

20 1,320,000 842 0 0 0 842 2,775

21 1,386,000 862 0 0 0 862 2,842

22 1,452,000 881 0 0 0 881 2,904

23 1,518,000 898 0 0 0 898 2,962

24 1,584,000 915 0 0 0 915 3,016

25 1,650,000 930 0 0 0 930 3,066

26 1,716,000 944 0 0 0 944 3,113

27 1,782,000 957 0 0 0 957 3,156

28 1,848,000 970 0 0 0 970 3,197

29 1,914,000 981 0 0 0 981 3,234

30 1,980,000 992 0 0 0 992 3,270

31 2,046,000 1,002 0 0 0 1,002 3,302

32 2,112,000 1,011 0 0 0 1,011 3,333

33 2 178 000 1 020 0 0 0 1 020 3 36133 2,178,000 1,020 0 0 0 1,020 3,361

34 2,244,000 1,028 0 0 0 1,028 3,388

35 2,310,000 1,035 0 0 0 1,035 3,412

36 2,376,000 1,042 0 0 0 1,042 3,435

37 2,442,000 1,049 0 0 0 1,049 3,457

38 2,508,000 1,055 0 0 0 1,055 3,477

39 2,574,000 1,060 0 0 0 1,060 3,495

40 2,640,000 1,065 0 0 0 1,065 3,513

41 2,706,000 1,070 0 0 0 1,070 3,529

42 2,772,000 1,075 0 0 0 1,075 3,544



43 2,838,000 1,079 0 0 0 1,079 3,558

44 2,904,000 1,083 0 0 0 1,083 3,571

45 2,970,000 1,087 0 0 0 1,087 3,583

46 3,036,000 1,090 0 0 0 1,090 3,594

47 3,102,000 1,093 0 0 0 1,093 3,605

48 3,168,000 1,096 0 0 0 1,096 3,614

49 3,234,000 1,099 0 0 0 1,099 3,624

50 3 300 000 1 102 0 0 0 1 102 3 63250 3,300,000 1,102 0 0 0 1,102 3,632

51 3,366,000 1,104 0 0 0 1,104 3,640

52 3,432,000 1,106 0 0 0 1,106 3,647

53 3,498,000 1,108 0 0 0 1,108 3,654

54 3,564,000 1,110 0 0 0 1,110 3,661

55 3,630,000 1,112 0 0 0 1,112 3,667

56 3,696,000 1,114 0 0 0 1,114 3,672

57 3,762,000 1,115 0 0 0 1,115 3,677

58 3,828,000 1,117 0 0 0 1,117 3,682

59 3,894,000 1,118 0 0 0 1,118 3,687

60 3,960,000 1,120 0 0 0 1,120 3,691

61 4,026,000 1,121 0 0 0 1,121 3,695

62 4,092,000 1,122 0 0 0 1,122 3,698

63 4,158,000 1,123 0 0 0 1,123 3,702

64 4,224,000 1,124 0 0 0 1,124 3,705

65 4 290 000 1 125 0 0 0 1 125 3 70865 4,290,000 1,125 0 0 0 1,125 3,708

66 4,356,000 1,126 0 0 0 1,126 3,711

67 4,422,000 1,126 0 0 0 1,126 3,713

68 4,488,000 1,127 0 0 0 1,127 3,716

69 4,554,000 1,128 0 0 0 1,128 3,718

70 4,620,000 1,128 0 0 0 1,128 3,720

71 4,686,000 1,129 0 0 0 1,129 3,722

72 4,752,000 1,129 0 0 0 1,129 3,723

73 4,818,000 1,130 0 0 0 1,130 3,725

74 4,884,000 1,130 0 0 0 1,130 3,727

75 4,950,000 1,131 0 0 0 1,131 3,728

76 5,016,000 1,131 0 0 0 1,131 3,729

77 5,082,000 1,132 0 0 0 1,132 3,731

78 5,148,000 1,132 0 0 0 1,132 3,732

79 5,214,000 1,132 0 0 0 1,132 3,733

80 5 280 000 1 133 0 0 0 1 133 3 73480 5,280,000 1,133 0 0 0 1,133 3,734

81 5,346,000 1,133 0 0 0 1,133 3,735

82 5,412,000 1,055 78 0 0 1,133 3,736

83 5,478,000 983 150 0 0 1,133 3,737

84 5,544,000 916 218 0 0 1,134 3,737

85 5,610,000 853 281 0 0 1,134 3,738

86 5,676,000 794 340 0 0 1,134 3,739

87 5,742,000 740 394 0 0 1,134 3,739

88 5,808,000 689 445 0 0 1,134 3,740

89 5,874,000 642 493 0 0 1,135 3,740

90 5,940,000 598 537 0 0 1,135 3,741

91 6,006,000 557 578 0 0 1,135 3,741

92 6,072,000 519 616 0 0 1,135 3,742

93 6,138,000 483 652 0 0 1,135 3,742

94 6,204,000 450 685 0 0 1,135 3,743

95 6,270,000 419 716 0 0 1,135 3,74395 6,270,000 419 716 0 0 1,135 3,743

96 6,336,000 391 745 0 0 1,135 3,743

97 6,402,000 364 772 0 0 1,136 3,744 3rd Genset on‐line



98 6,468,000 339 797 0 0 1,136 3,744

99 6,534,000 316 820 0 0 1,136 3,744

100 6,600,000 294 842 0 0 1,136 3,744

101 6,666,000 274 862 0 0 1,136 3,745

102 6,732,000 255 881 0 0 1,136 3,745

103 6,798,000 238 898 0 0 1,136 3,745

104 6,864,000 221 915 0 0 1,136 3,745

105 6 930 000 206 930 0 0 1 136 3 745105 6,930,000 206 930 0 0 1,136 3,745

106 6,996,000 192 944 0 0 1,136 3,746

107 7,062,000 179 957 0 0 1,136 3,746

108 7,128,000 167 970 0 0 1,136 3,746

109 7,194,000 155 981 0 0 1,136 3,746

110 7,260,000 145 992 0 0 1,136 3,746

111 7,326,000 135 1,002 0 0 1,136 3,746

112 7,392,000 125 1,011 0 0 1,136 3,746

113 7,458,000 117 1,020 0 0 1,136 3,746

114 7,524,000 109 1,028 0 0 1,136 3,746

115 7,590,000 101 1,035 0 0 1,136 3,747

116 7,656,000 94 1,042 0 0 1,136 3,747

117 7,722,000 88 1,049 0 0 1,137 3,747

118 7,788,000 82 1,055 0 0 1,137 3,747

119 7,854,000 76 1,060 0 0 1,137 3,747

120 7 920 000 71 1 065 0 0 1 137 3 747120 7,920,000 71 1,065 0 0 1,137 3,747

121 7,986,000 66 1,070 0 0 1,137 3,747

122 8,052,000 62 1,075 0 0 1,137 3,747

123 8,118,000 57 1,079 0 0 1,137 3,747

124 8,184,000 53 1,083 0 0 1,137 3,747

125 8,250,000 50 1,087 0 0 1,137 3,747

126 8,316,000 46 1,090 0 0 1,137 3,747

127 8,382,000 43 1,093 0 0 1,137 3,747

128 8,448,000 40 1,096 0 0 1,137 3,747

129 8,514,000 38 1,099 0 0 1,137 3,747

130 8,580,000 35 1,102 0 0 1,137 3,747

131 8,646,000 33 1,104 0 0 1,137 3,747

132 8,712,000 30 1,106 0 0 1,137 3,747

133 8,778,000 28 1,108 0 0 1,137 3,747

134 8,844,000 26 1,110 0 0 1,137 3,747

135 8 910 000 24 1 112 0 0 1,137 3 747135 8,910,000 24 1,112 0 0 1,137 3,747

136 8,976,000 23 1,114 0 0 1,137 3,747

137 9,042,000 21 1,115 0 0 1,137 3,747

138 9,108,000 20 1,117 0 0 1,137 3,747

139 9,174,000 18 1,118 0 0 1,137 3,747

140 9,240,000 17 1,120 0 0 1,137 3,748

141 9,306,000 16 1,121 0 0 1,137 3,748

142 9,372,000 15 1,122 0 0 1,137 3,748

143 9,438,000 14 1,123 0 0 1,137 3,748

144 9,504,000 13 1,124 0 0 1,137 3,748

145 9,570,000 12 1,125 0 0 1,137 3,748

146 9,636,000 11 1,126 0 0 1,137 3,748

147 9,702,000 11 1,126 0 0 1,137 3,748

148 9,768,000 10 1,127 0 0 1,137 3,748

149 9,834,000 9 1,128 0 0 1,137 3,748

150 9,900,000 9 1,128 0 0 1,137 3,748150 9,900,000 9 1,128 0 0 1,137 3,748

151 9,966,000 8 1,129 0 0 1,137 3,748

152 10,032,000 7 1,129 0 0 1,137 3,748



153 10,098,000 7 1,130 0 0 1,137 3,748

154 10,164,000 6 1,130 0 0 1,137 3,748

155 10,230,000 6 1,131 0 0 1,137 3,748

156 10,296,000 6 1,131 0 0 1,137 3,748

157 10,362,000 5 1,132 0 0 1,137 3,748

158 10,428,000 5 1,132 0 0 1,137 3,748

159 10,494,000 5 1,132 0 0 1,137 3,748

160 10 560 000 4 1 133 0 0 1 137 3 748160 10,560,000 4 1,133 0 0 1,137 3,748

161 10,626,000 4 1,133 0 0 1,137 3,748

162 10,692,000 4 1,055 78 0 1,137 3,748

163 10,758,000 3 983 150 0 1,137 3,748

164 10,824,000 3 916 218 0 1,137 3,748

165 10,890,000 3 853 281 0 1,137 3,748

166 10,956,000 3 794 340 0 1,137 3,748

167 11,022,000 3 740 394 0 1,137 3,748

168 11,088,000 2 689 445 0 1,137 3,748

169 11,154,000 2 642 493 0 1,137 3,748

170 11,220,000 2 598 537 0 1,137 3,748

171 11,286,000 2 557 578 0 1,137 3,748

172 11,352,000 2 519 616 0 1,137 3,748

173 11,418,000 2 483 652 0 1,137 3,748

174 11,484,000 2 450 685 0 1,137 3,748

175 11 550 000 1 419 716 0 1 137 3 748175 11,550,000 1 419 716 0 1,137 3,748

176 11,616,000 1 391 745 0 1,137 3,748

177 11,682,000 1 364 772 0 1,137 3,748

178 11,748,000 1 339 797 0 1,137 3,748

179 11,814,000 1 316 820 0 1,137 3,748

180 11,880,000 1 294 842 0 1,137 3,748

181 11,946,000 1 274 862 0 1,137 3,748

182 12,012,000 1 255 881 0 1,137 3,748

183 12,078,000 1 238 898 0 1,137 3,748

184 12,144,000 1 221 915 0 1,137 3,748

185 12,210,000 1 206 930 0 1,137 3,748

186 12,276,000 1 192 944 0 1,137 3,748

187 12,342,000 1 179 957 0 1,137 3,748

188 12,408,000 1 167 970 0 1,137 3,748

189 12,474,000 1 155 981 0 1,137 3,748

190 12 540 000 1 145 992 0 1,137 3 748190 12,540,000 1 145 992 0 1,137 3,748

191 12,606,000 0 135 1,002 0 1,137 3,748

192 12,672,000 0 125 1,011 0 1,137 3,748

193 12,738,000 0 117 1,020 0 1,137 3,748

194 12,804,000 0 109 1,028 0 1,137 3,748

195 12,870,000 0 101 1,035 0 1,137 3,748

196 12,936,000 0 94 1,042 0 1,137 3,748

197 13,002,000 0 88 1,049 0 1,137 3,748

198 13,068,000 0 82 1,055 0 1,137 3,748

199 13,134,000 0 76 1,060 0 1,137 3,748

200 13,200,000 0 71 1,065 0 1,137 3,748

201 13,266,000 0 66 1,070 0 1,137 3,748

202 13,332,000 0 62 1,075 0 1,137 3,749

203 13,398,000 0 57 1,079 0 1,137 3,749

204 13,464,000 0 53 1,083 0 1,137 3,749

205 13,530,000 0 50 1,087 0 1,137 3,749205 13,530,000 0 50 1,087 0 1,137 3,749

206 13,596,000 0 46 1,090 0 1,137 3,749

207 13,662,000 0 43 1,093 0 1,137 3,749



208 13,728,000 0 40 1,096 0 1,137 3,749

209 13,794,000 0 38 1,099 0 1,137 3,749

210 13,860,000 0 35 1,102 0 1,137 3,749

211 13,926,000 0 33 1,104 0 1,137 3,749

212 13,992,000 0 30 1,106 0 1,137 3,749

213 14,058,000 0 28 1,108 0 1,137 3,749

214 14,124,000 0 26 1,110 0 1,137 3,749

215 14 190 000 0 24 1 112 0 1 137 3 749215 14,190,000 0 24 1,112 0 1,137 3,749

216 14,256,000 0 23 1,114 0 1,137 3,749

217 14,322,000 0 21 1,115 0 1,137 3,749

218 14,388,000 0 20 1,117 0 1,137 3,749

219 14,454,000 0 18 1,118 0 1,137 3,749

220 14,520,000 0 17 1,120 0 1,137 3,749

221 14,586,000 0 16 1,121 0 1,137 3,749

222 14,652,000 0 15 1,122 0 1,137 3,750

223 14,718,000 0 14 1,123 0 1,137 3,750

224 14,784,000 0 13 1,124 0 1,137 3,750

225 14,850,000 0 12 1,125 0 1,137 3,750

226 14,916,000 0 11 1,126 0 1,137 3,750

227 14,982,000 0 11 1,126 0 1,137 3,750

228 15,048,000 0 10 1,127 0 1,137 3,750

229 15,114,000 0 9 1,128 0 1,137 3,750

230 15 180 000 0 9 1 128 0 1 137 3 750230 15,180,000 0 9 1,128 0 1,137 3,750

231 15,246,000 0 8 1,129 0 1,137 3,750

232 15,312,000 0 7 1,129 0 1,137 3,750

233 15,378,000 0 7 1,130 0 1,137 3,750

234 15,444,000 0 6 1,130 0 1,137 3,749

235 15,510,000 0 6 1,131 0 1,137 3,749

236 15,576,000 0 6 1,131 0 1,137 3,749

237 15,642,000 0 5 1,132 0 1,137 3,749

238 15,708,000 0 5 1,132 0 1,137 3,749

239 15,774,000 0 5 1,132 0 1,137 3,749

240 15,840,000 0 4 1,133 0 1,137 3,749

241 15,906,000 0 4 1,133 0 1,137 3,749 1st Genset off‐line

242 15,972,000 0 4 1,055 78 1,059 3,493

243 16,038,000 0 3 983 150 987 3,253

244 16,104,000 0 3 916 218 919 3,030

245 16 170 000 0 3 853 281 856 2 823245 16,170,000 0 3 853 281 856 2,823

246 16,236,000 0 3 794 340 798 2,629 2nd Genset off‐line

247 16,302,000 0 3 740 394 743 2,449

248 16,368,000 0 2 689 445 692 2,282

249 16,434,000 0 2 642 493 645 2,125

250 16,500,000 0 2 598 537 601 1,980

251 16,566,000 0 2 557 578 559 1,844

252 16,632,000 0 2 519 616 521 1,718

253 16,698,000 0 2 483 652 485 1,600

254 16,764,000 0 2 450 685 452 1,491

255 16,830,000 0 1 419 716 421 1,389

256 16,896,000 0 1 391 745 392 1,294

257 16,962,000 0 1 364 772 366 1,205 3rd Genset off‐line

258 17,028,000 0 1 339 797 340 1,122

259 17,094,000 0 1 316 820 317 1,046

260 17,160,000 0 1 294 842 295 974260 17,160,000 0 1 294 842 295 974

261 17,226,000 0 1 274 862 275 907

262 17,292,000 0 1 255 881 256 845



263 17,358,000 0 1 238 898 239 788

264 17,424,000 0 1 221 915 223 734

265 17,424,000 0 1 206 930 207 683

266 17,424,000 0 1 192 866 193 637

267 17,424,000 0 1 179 807 180 593

268 17,424,000 0 1 167 752 168 553

269 17,424,000 0 1 155 700 156 515

270 17 424 000 0 1 145 652 146 480270 17,424,000 0 1 145 652 146 480

271 17,424,000 0 0 135 607 136 447

272 17,424,000 0 0 125 566 126 417

273 17,424,000 0 0 117 527 118 388

274 17,424,000 0 0 109 491 110 362

275 17,424,000 0 0 101 457 102 337

276 17,424,000 0 0 94 426 95 314

277 17,424,000 0 0 88 397 89 293

278 17,424,000 0 0 82 369 83 273

279 17,424,000 0 0 76 344 77 255

280 17,424,000 0 0 71 321 72 237

281 17,424,000 0 0 66 299 67 221

282 17,424,000 0 0 62 278 63 206

283 17,424,000 0 0 57 259 58 192

284 17,424,000 0 0 53 241 54 179

285 17 424 000 0 0 50 225 51 167285 17,424,000 0 0 50 225 51 167

286 17,424,000 0 0 46 209 47 156

287 17,424,000 0 0 43 195 44 146

288 17,424,000 0 0 40 182 41 136

289 17,424,000 0 0 38 169 38 127

290 17,424,000 0 0 35 158 36 118

291 17,424,000 0 0 33 147 33 110

292 17,424,000 0 0 30 137 31 103

293 17,424,000 0 0 28 127 29 96

294 17,424,000 0 0 26 119 27 90

295 17,424,000 0 0 24 111 25 84

296 17,424,000 0 0 23 103 24 78

297 17,424,000 0 0 21 96 22 73

298 17,424,000 0 0 20 89 21 68

299 17,424,000 0 0 18 83 19 64

300 17 424 000 0 0 17 77 18 60300 17,424,000 0 0 17 77 18 60

301 17,424,000 0 0 16 72 17 56

302 17,424,000 0 0 15 67 16 53

303 17,424,000 0 0 14 63 15 50

304 17,424,000 0 0 13 58 14 46

305 17,424,000 0 0 12 54 13 43

306 17,424,000 0 0 11 51 12 41

307 17,424,000 0 0 11 47 12 38

308 17,424,000 0 0 10 44 11 36

309 17,424,000 0 0 9 41 10 33

310 17,424,000 0 0 9 38 10 31

311 17,424,000 0 0 8 35 9 29

312 17,424,000 0 0 7 33 8 28

313 17,424,000 0 0 7 31 8 26

314 17,424,000 0 0 6 29 7 24

315 17,424,000 0 0 6 27 7 23315 17,424,000 0 0 6 27 7 23

316 17,424,000 0 0 6 25 7 22

317 17,424,000 0 0 5 23 6 20



318 17,424,000 0 0 5 22 6 19

319 17,424,000 0 0 5 20 5 18

320 17,424,000 0 0 4 19 5 17

321 17,424,000 0 0 4 17 5 16

322 17,424,000 0 0 4 16 5 15

323 17,424,000 0 0 3 15 4 14

324 17,424,000 0 0 3 14 4 14

325 17 424 000 0 0 3 13 4 13325 17,424,000 0 0 3 13 4 13

326 17,424,000 0 0 3 12 4 12

327 17,424,000 0 0 3 11 3 12

328 17,424,000 0 0 2 11 3 11

329 17,424,000 0 0 2 10 3 10

330 17,424,000 0 0 2 9 3 10

331 17,424,000 0 0 2 9 3 9

332 17,424,000 0 0 2 8 3 9

333 17,424,000 0 0 2 7 3 9

334 17,424,000 0 0 2 7 2 8

335 17,424,000 0 0 1 6 2 8

336 17,424,000 0 0 1 6 2 8

337 17,424,000 0 0 1 6 2 7

338 17,424,000 0 0 1 5 2 7

339 17,424,000 0 0 1 5 2 7

340 17 424 000 0 0 1 5 2 6340 17,424,000 0 0 1 5 2 6

341 17,424,000 0 0 1 4 2 6

342 17,424,000 0 0 1 4 2 6

343 17,424,000 0 0 1 4 2 6

344 17,424,000 0 0 1 3 2 6

345 17,424,000 0 0 1 3 2 5

346 17,424,000 0 0 1 3 2 5

347 17,424,000 0 0 1 3 2 5

348 17,424,000 0 0 1 3 2 5

349 17,424,000 0 0 1 2 1 5

350 17,424,000 0 0 1 2 1 5

351 17,424,000 0 0 0 2 1 5

352 17,424,000 0 0 0 2 1 5

353 17,424,000 0 0 0 2 1 5

354 17,424,000 0 0 0 2 1 5

355 17 424 000 0 0 0 2 1 5355 17,424,000 0 0 0 2 1 5

356 17,424,000 0 0 0 1 1 5

357 17,424,000 0 0 0 1 1 5

358 17,424,000 0 0 0 1 1 5

359 17,424,000 0 0 0 1 1 5

360 17,424,000 0 0 0 1 1 5

361 17,424,000 0 0 0 1 1 5

362 17,424,000 0 0 0 1 1 5

363 17,424,000 0 0 0 1 1 5

364 17,424,000 0 0 0 1 1 5

365 17,424,000 0 0 0 1 1 5

366 17,424,000 0 0 0 1 1 5

367 17,424,000 0 0 0 1 1 5

368 17,424,000 0 0 0 1 1 5

369 17,424,000 0 0 0 1 1 5

370 17,424,000 0 0 0 1 1 5370 17,424,000 0 0 0 1 1 5

371 17,424,000 0 0 0 1 1 5

372 17,424,000 0 0 0 0 1 5



373 17,424,000 0 0 0 0 1 5

Max 1,137

Avg 732
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RDF CASE STUDY 

A recent example of a North American RDF facility (producing pellets) is the Dongara Pellet Factory 
Inc., a facility constructed in the city of Vaughan, Ontario, Canada (Figure C-1). The plant is the end 
result of an RFP issued in 2003 to handle 70,000 tons of municipal solid waste for the York Region 
(just north of Toronto). After contract award, the project grew in scope and ultimately encompassed a 
20-year contract to receive 100,000 TPY of waste from York Region, with the intent to ramp up to 
200,000 tons, some of which will likely come from the surrounding regions. 

 

Figure C-1: Dongara RDF Facility 

Generally the facility receives municipal waste from a combination of street and compactor trucks 
from surrounding transfer stations. Waste is processed to remove recyclables and unwanted residue 
and hazardous materials. Selected waste is shredded and sent to fiberizing and pelletization 
equipment. The facility began receiving municipal waste in July 2008. 

Residential waste is dropped on the tip floor. Obvious hazardous or large materials are removed to 
the side for later use or disposal. The remainder is fed into a slow-speed shredder and transferred 
onto a series of transverse conveyors, where it passes through size-separation trommels, coarse 
screens, and optical sorting technology to remove PVC plastic, as well as magnets and eddy 
currents to select and separate ferrous and non-ferrous materials. 

The materials suited for fuel pellet production are shredded, fiberized, and stored in storage silos. 
This material is later combined with high British Thermal Unit (BTU) admixture materials such as 
carpet waste, poly film, or other acceptable plastic derivatives. The materials are transferred through 
pellet mills to produce the final fuel pellet, stored, and then transported to end users. 

Figure C-2 depicts the RDF produced at the plant. 

 

Figure C-2: Pellets at Dongara Plant 
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The fuel pellets were originally intended to have an energy content of 10,000–12,000 BTU/lb, with a 
density of approximately 40–45 lbs/cubic foot and moisture content no greater than 8%. Dongara 
says these qualities make their fuel pellet competitive with coal in energy content, with much cleaner 
chemistry. To-date the facility has not been able to achieve these BTU values from a mixed 
municipal waste stream and the chemistry of the pellets has affected the quality of the combustion 
air emissions. The typical BTU value being achieved by the company has not been made available. 

Originally, it was intended that the facility would ultimately be capable of processing approximately 
200,000 TPY and the company initially contracted with a municipality to process 100,000 TPY. The 
facility has only been able to process approximately 75,000 TPY due to the issues identified above 
plus the facility has not been able to successfully remove all of the metals in the waste stream. Any 
pellets containing traces of metals are rejected. Consequently the process has been focused on 
improving the quality of the feedstock received. 

Production statistics to date indicate the following: 

Material 
Low 

Recovery % 
High 

Recovery % 
Average 

Recovery % 
Oversized/unacceptable materials 15 15 15 
Moisture Loss 10 5 7.5 
Residue 40 45 42.5 
Recyclables 10 5 7.5 
Pellets 25 30 27.5 
Total 100  100 
 

Using the average recovery data noted above, the facility on average produces the following 
operating at 75,000 TPY: 

Material 
Average 

Recovery % 
Tons of Each Material 

at 75,000 TPY 
Oversized/Unacceptable Materials 15 11,250 
Moisture Loss 7.5 5,625 
Residue 42.5 31,875 
Recyclables 7.5 5,625 
Pellets 27.5 20,625 
Total 100 75,000 
 

In other words, of the 75,000 tons of inbound material, only 35% or 26,250 TPY have been diverted. 

The facility costs $50 million to construct. The Contractor’s operating costs are not known. The 
Region of York pays Dongara as follows (based on 75,000 metric tons inbound and the average 
recovery data noted above): 

 $88.02/ton × 75,000 tons= $6,601,500/year 

 $121.10/ton of unacceptable/oversized non-processable materials – 11,250 tons = 
$1,362,375/year 

 Total = $7,963,875 year or $8 million 

Dongara pays for all costs associated with the disposal of residue (and retains any/all cost/revenue 
from the sale of the pellets or recyclables. 
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Table D-1: Inbound Vehicles Loose Materials and Employees

Material Description/ Other Assumptions

Tons of 
Material/ 

Year Type of Vehicle Comment

Assumed 
Payload 

Tons/ 
Vehicle

No. of 
Employees

Reference facility processed 29,582 vehicles/year serving 
population of approx. 300,000.  Assume that the County's facility 
will process 20% of that or 6,000 vehicles/year.

250          Personal Vehicle 50% of the total Drop-off material is 
delivered in personal vehicles by 
residential generators  and assume that 
each of these vehicles brings in on 
average 75 lbs.

0.0375     6,667           556              26                

250          Small truck 50% of the total Drop-off material is 
delivered in small trucks by small 
commercial generators and assume 
payload of 500 lbs.

0.2500     1,000           83                4                  

Employees - Personal Vehicle 2 scale operators, 2 HHW operators, 
1–2 truck drivers, 1 subforeman,
1 foreman, and 3–4 platform laborers.

- 12               3,120           260              12                

Total Integrated Drop-off Facility Materials Managed (TPY)           500 10,787        899             41                
9,681 white good units per year at an average weight of 175 lbs 
each.

968          Roll-off Truck 60% of the total scrap metal material is 
delivered in roll-off trucks.

5              356              30                1.4               

Tractor Trailer 30% of the total scrap metal material is 
delivered in tractor trailers.  

20            45                4                  0.2               

Pick-up Truck 10% of the total scrap metal material is 
delivered in pick-up trucks.

0.5           594              49                2.3               

Employees - Personal Vehicle Drop-off area employees included in 1. 
Integrated Drop-off Facility. Scrap metal 
processing line: 2 full-time staff.

- 2                 520              43                2                  

Total Scrap Metal Managed (TPY)        2,968 1,514          126             6                  
Construction and Demolition Material 20,000     Various 70% of the total C&D is delivered in roll-

off trucks.
5              2,800           233              11                

20% of the total C&D is delivered in 
stake trucks.

3              1,333           111              5                  

10% of the total C&D is delivered in 
small dump trucks.

1              2,000           167              8                  

Employees - Personal Vehicle 14 full-time staff. - 14 3,640           303              14                
Total C&D Managed (TPY)      20,000 9,773          814             38                

Concrete and Asphalt Material 5,000       Roll-off Truck 100% of the total Concrete and Asphalt 
is delivered in roll-off trucks.

5              1,000           83                4                  

Employees - Personal Vehicle 4 full-time staff. - 4 1,040           87                4                  
Total Concrete & Asphalt Managed (TPY)        5,000 2,040          170             8                  

Assume 80,000 tires/year.  Passenger tires compose 80% of 
annual tire generation and weigh 22 lbs each.

704          Tractor Trailer 60% of the total scrap tires  are 
delivered in tractor trailers.

20 31                3                  0.12             

Assume 80,000 tires/year. Small trucks compose 10% of annual 
tire generation and weigh 35 lbs each.

140          Roll-off Truck 20% of the total scrap tires  are 
delivered in roll-off trucks.

5              42                3                  0.16             

Assume 80,000 tires/year. Large tires compose 10% of annual 
tire generation and weigh 50 lbs each.

200          Personal Vehicle 20% of the total scrap tires are delivered 
in personal vehicles.

0.075 2,784           232              10.7             

Employees - Personal Vehicle Drop-off area employees included in 1. 
Integrated Drop-off Facility. Scrap metal 
processing line: 2 full-time staff.

- 4 1,040           87                4                  

Total Scrap Tires Managed (TPY)        1,044 3,897          325             15                

[6.] Concrete and 
Asphalt Crushing 
& Screening

7. Used Tire 
Processing 
System

1. Integrated Drop-
off Facility

5. Metals 
Recycling Facility

Other miscellaneous scrap metal items 2,000       

Total Integrated Drop-off Facility Vehicles

Total Scrap Tire Vehicles

Total Concrete & Asphalt Vehicles
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RRP Waste 
Management 
Initiative

Comment Vehicle Assumptions

Inbound 
Vehicles/ 

Year

Inbound 
Vehicles/ 

Month

Inbound 
Vehicles/ 

Day 
(260 days/yr)

Total C&D Vehicles

Total Scrap Metal Vehicles
6. Construction 
and Demolition 
(C&D) Facility
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Table D-1: Inbound Vehicles (cont.)

Material Description/ Other Assumptions

Tons of 
Material/ 

Year Type of Vehicle Comment

Assumed 
Payload 

Tons/ 
Vehicle

No. of 
Employees

Residental Recyclables      12,418 Recycling Truck 100% of the Residential Recyclables are 
delivered in curbside recycling trucks.

5              2,484           207              10                

Roll-off Truck 50% of the total Commercial Recyclable 
material is delivered in roll-off trucks.

5              1,427           119              5                  

Front-end Truck 50% of Commercial Recyclable 
Materials is delivered in front-end trucks.

5              1,427           119              5                  

Employees - Personal Vehicle 1 facility manager, 1 receptionist/ 
materials sales, 1 supervisor/mechanic, 
1 scale house operator, 1 equipment 
operator, 10 sorters (2 on pre-sort, 2 on 
fiber line, 6 on container line).

- 15 3,900           325              15                

Total MRF Materials Managed (TPY)      26,683 9,237          770             36                

Rear Packer & Roll-
off Trucks

60% of the total compost material is 
delivered in rear-packer trucks.

5              4,057           338              16                

Pick-up Truck 30% of the total compost material is 
delivered in pick-up trucks.

0.5           20,287         1,691           78                

Personal Vehicle 10% of the total compost material is 
delivered in personal vehicle.

0.1           33,812         2,818           130              

Employees - Personal Vehicle 2 site personnel, 2 equipment operators, 
1 weighbridge operator.

- 5                 1,300           108              5                  

Total Compost Materials Managed (TPY)      33,812 59,457        4,955          229             
Rear Packer Truck 60% of the total AD material is delivered 

in rear-packer trucks.
5              608              51                2                  

Pick-up Truck 30% of the total AD material is delivered 
in small trucks.

0.5           3,038           253              12                

Personal Vehicle 10% of the total AD material is delivered 
in personal vehicles.

0.1           5,063           422              19                

Employees - Personal Vehicle 8 full-time equivalent staff. - 8                 2,080           173              8.0               
Total AD Materials Managed (TPY)        5,063 10,788        899             41                

Garbage 100,000   Garbage Truck 100% of the total garbage is delivered in 
garbage trucks.

10            10,000         833              38                

Employees - Personal Vehicle 20 full-time staff (two 12-hr shifts 365 
days/year); additional support staff on an 
as-needed basis.

- 40               14,600         1,217           40                

Total Waste to Energy Materials Managed (TPY)    100,000 24,600        2,050          78                

Inbound 
Vehicles/ 

Year

Inbound 
Vehicles/ 

Month

Total MRF Vehicles

Inbound 
Vehicles/ 

Day 
(260 days/yr)

11. Single Stream 
Material Recovery 
Facility (MRF)

Commercial Recyclables 14,265     

13. Anaerobic 
Digestion (AD)

Biosolids & Commercial Food Waste 5,063       

16. Waste to 
Energy Facility

Total Waste to Energy Vehicles

Total AD Vehicles

12. Compost 
Facility

Organic Material 33,812     

Total Compost Vehicles

RRP Waste 
Management 
Initiative

Comment Vehicle Assumptions
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Table D-2: Outbound Vehicles Consolidated Materials and Employees

Material Description/ Other Assumptions

Tons of 
Material/ 

Year Type of Vehicle Comment

Assumed 
Payload 

Tons/ 
Vehicle

No. of 
Employees

500          Roll-off Truck 100% of the total integrated drop-off 
material leaves in roll-off trucks.

5              100              8                  0.4               

Employees - Personal Vehicle 2 scale operators, 2 HHW operators, 
1–2 truck drivers, 1 subforeman,
1 foreman, and 3–4 platform laborers.

- 12               3,120           260              12                

Total Integrated Drop-off Facility Managed (TPY)           500 3,220          268             12                
Assume all scrap metal goes out baled. 2,968       Tractor Trailer 100% of the total scrap metal material 

leaves in transfer trailers.
20            148              12                0.6               

Employees - Personal Vehicle Drop-off area employees included in 1. 
Integrated Drop-off Facility. Scrap metal 
processing line: 2 full-time staff.

- 2                 520              43                2                  

Total Scrap Metal Managed (TPY)        2,968 668             56                3                  
Tractor Trailer 60% of the total C&D goes out in tractor 

trailers.
20            600              50                2                  

Roll-off Truck 20% of the total C&D goes out in roll-off 
trucks.

10            400              33                2                  

Roll-off Truck 20% of the total C&D goes out in roll-off 
trucks.

5              800              67                3                  

Employees - Personal Vehicle 14 full-time staff. - 14               3,640           303              14                
Total C&D Materials Managed (TPY)      20,000 5,440          453             21                

Assume all concrete and asphalt leaves in tractor trailers. 5,000       Tractor Trailer 100% of the total Concrete and Asphalt 
leaves in tractor trailer.

20            250              21                1                  

Employees - Personal Vehicle 4 full-time staff. - 4                 1,040           87                4                  
Total Concrete and Asphalt Managed (TPY)        5,000 1,290          108             5                  

Assume all baled scrap tires leave in tractor trailers. 1,044       Tractor Trailer 100% of the total scrap tires leaves in 
tractor trailer.

20            52                4                  0                  

Employees - Personal Vehicle Drop-off area employees included in 1. 
Integrated Drop-off Facility. Scrap metal 
processing line: 2 full-time staff.

- 4                 1,040           87                4                  

Total Scrap Tires Managed (TPY)        1,044 1,092          91                4                  
Residental and Commercial Waste      26,683 Tractor Trailer 100% of the total residential and 

commercial waste leaves in transfer 
trailers.

20            1,334           111              5                  

Employees - Personal Vehicle 1 facility manager, 1 receptionist/ 
materials sales, 1 supervisor/mechanic, 
1 scale house operator, 1 equipment 
operator, 10 sorters (2 on pre-sort, 2 on 
fiber line, 6 on container line).

- 15               3,900           325              15                

Total MRF Materials Managed (TPY)      26,683 5,234          436             20                
After decomposition, the composted material is reduced down to 
70% due to water lose and mass reduction.

23,668     Tractor Trailer 100% of the total compost material 
leaves in transfer trailers.

20            1,183           99                5                  

Employees - Personal Vehicle 2 site personnel, 2 equipment operators, 
1 weighbridge operator.

- 5                 1,300           108              5                  

Total Compost Materials Managed (TPY)      23,668 2,483          207             10                

12. Compost 
Facility

[6.] Concrete and 
Asphalt Crushing 
& Screening

7. Used Tire 
Processing 
System

11. Single Stream 
Material Recovery 
Facility (MRF)

Total Scrap Tire Vehicles

Total Concrete and Asphalt Vehicles

Total MRF Vehicles

Total Compost Vehicles

1. Integrated Drop-
off Facility

5. Metals 
Recycling Facility

6. Construction 
and Demolition 
(C&D) Facility

Construction and Demolition Material 20,000     

Total C&D Vehicles

Total Integrated Drop-off Facility Vehicles

Total Scrap Metal Vehicles
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RRP Waste 
Management 
Initiative

Comment Vehicle Assumptions

Outbound 
Vehicles/ 

Year

Outbound 
Vehicles/ 

Month

Outbound 
Vehicles/ 

Day 
(260 days/yr)
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Table D-2 Outbound Vehicles (cont.)

Material Description/ Other Assumptions

Tons of 
Material/ 

Year Type of Vehicle Comment

Assumed 
Payload 

Tons/ 
Vehicle

No. of 
Employees

After decomposition, the AD digested material is reduced down 
to 70% due to water lose and mass reduction.

3,544       Tractor Trailer 100% of the total AD material leaves in 
transfer trailers.

20            177              15                1                  

Employees - Personal Vehicle 8 full-time equivalent staff. - 8                 2,080           173              8.0               
Total AD Materials Managed (TPY)        3,544 177             15                1                  

25,000 goes out as ash in tractor trailers. 25,000     Tractor Trailer 100% of the total Waste to Energy 
material leaves in tractor trailer.

20            1,250           104              5                  

Employees - Personal Vehicle 20 full-time staff (two 12-hr shifts 365 
days/year); additional support staff on an 
as-needed basis.

- 40               14,600         1,217           40                

Total Waste to Energy Material Managed (TPY)      25,000 15,850        1,321          45                

Outbound 
Vehicles/ 

Month

Outbound 
Vehicles/ 

Day 
(260 days/yr)

RRP Waste 
Management 
Initiative

Comment Vehicle Assumptions

Outbound 
Vehicles/ 

Year
13. Anaerobic 
Digestion (AD) 
Facility

16. Waste to 
Energy Facility

Total AD Vehicles

Total Waste to Energy Vehicles
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Table D-3: Total Inbound & Outbound Vehicle Count by RRP Waste Management Initiative

Material Description/ Other Assumptions

Tons of 
Material/ 

Year Type of Vehicle Comment

Assumed 
Payload 

Tons/ 
Vehicle

No. of 
Employees

Personal Vehicle Inbound 0.04         6,667           556              26                
Outbound 6,667           556              26                

Small truck Inbound 0.25         1,000           83                4                  
Outbound 1,000           83                4                  

Roll-off Truck Outbound 5              100              8                  0.4               
Inbound 100              8                  0.4               

Personal Vehicle Inbound Employee 12               3,120           260              12                
Outbound Employee 12               3,120           260              12                

21,773        1,814          84                
Roll-off Truck Inbound 5              356              30                1.4               

Outbound 356              30                1.4               
Small Truck Inbound 0.5           594              49                2.3               

Outbound 594              49                2.3               
Tractor Trailer Inbound 20            45                4                  0.2               

Outbound 45                4                  0.2               
Tractor Trailer Outbound 20            148              12                1                  

Inbound 148              12                1                  
Personal Vehicle Inbound Employee 2                 520              43                2                  

Outbound Employee 2                 520              43                2                  
3,325          277             13                

Roll-off Truck Inbound 5              2,800           233              11                
Outbound 2,800           233              11                

Stake Truck Inbound 3 1,333           111              5                  
Outbound 1,333           111              5                  

Small truck Inbound 1 2,000           8                  8                  
Outbound 2,000           8                  8                  

Tractor Trailer Outbound 20            600              50                2                  
Inbound 600              50                2                  

Roll-off Truck Outbound 10            400              33                2                  
Inbound 400              33                2                  

Roll-off Truck Outbound 5              800              67                3                  
Inbound 800              67                3                  

Personal Vehicle Inbound Employee 14               3,640           303              14                
Outbound Employee 14               3,640           303              14                

23,147        1,611          89                
Roll-off Truck Inbound 5              1,000           83                4                  

Outbound 1,000           83                4                  
Tractor Trailer Outbound 20            250              21                1                  

Inbound 250              21                1                  
Personal Vehicle Inbound Employee 4                 1,040           87                4                  

Outbound Employee 4                 1,040           87                4                  
4,580          382             18                

Tractor Trailer Inbound 20            31                3                  0                  
Outbound 31                3                  0                  

Roll-off Truck Inbound 5              42                3                  0                  
Outbound 42                3                  0                  

Personal Vehicle Inbound 0.075       2,784           232              11                
Outbound 2,784           232              11                

Tractor Trailer Outbound 20            52                4                  0                  
Inbound 52                4                  0                  

Personal Vehicle Inbound Employee 4                 1,040           87                4                  
Outbound Employee 4                 1,040           87                4                  

7,899          658             30                

-           
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RRP Waste 
Management 
Initiative

Comment Vehicle Assumptions

In & 
Outbound 
Vehicles/ 

Year

In & 
Outbound 
Vehicles/ 

Month

In & 
Outbound 
Vehicles/ 

Day 
(260 days/yr)

6. Construction 
and Demolition 
(C&D) Facility

Constrution and Demolition (C&D) Material -           

[6.] Concrete and 
Asphalt Crushing 
& Screening

Concrete and Asphalt Material -           
Total C&D Vehicles IN and OUT

Total Concrete and Ashpalt Vehicles IN and OUT

1. Integrated Drop-
off Facility

Various Materials -           

5. Metals 
Recycling Facility

Scrap Metal Material
Total Integrated Drop-off Vehicles IN and OUT

Total Scrap Metal Vehicles IN and OUT

7. Used Tire 
Processing 
System

Scrap Tires -           

Total Scrap Tires Vehicles IN and OUT
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Table D-3 Inbound & Outbound Vehicles (cont.)

Material Description/ Other Assumptions

Tons of 
Material/ 

Year Type of Vehicle Comment

Assumed 
Payload 

Tons/ 
Vehicle

No. of 
Employees

Recycling Truck Inbound 5              2,484           207              10                
Outbound 2,484           207              10                

Roll-off Truck Inbound 5              1,427           119              5                  
Outbound 1,427           119              5                  

Front-end Truck Inbound 5              1,427           119              5                  
Outbound 1,427           119              5                  

Tractor Trailer Outbound 20            1,334           111              5                  
Inbound 1,334           111              5                  

Personal Vehicle Inbound Employee 15               3,900           325              15                
Outbound Employee 15               3,900           325              15                

21,142        1,762          81                
Rear Packer & Roll-
off Trucks

Inbound 5              4,057           338              16                

Outbound 4,057           338              16                
Small Truck Inbound 0.5           20,287         1,691           78                

Outbound 20,287         1,691           78                
Personal Vehicle Inbound 0.1           33,812         2,818           130              

Outbound 33,812         2,818           130              
Tractor Trailer Outbound 20            1,183           99                5                  

Inbound 1,183           99                5                  
Personal Vehicle Inbound Employee 5                 1,300           108              5                  

Outbound Employee 5                 1,300           108              5                  
121,280      10,107        466             

Rear Packer Truck Inbound 5              608              51                2                  
Outbound 608              51                2                  

Small Truck Inbound 0.5           3,038           253              12                
Outbound 3,038           253              12                

Personal Vehicle Inbound 0.1           5,063           422              19                
Outbound 5,063           422              19                

Tractor Trailer Outbound 20            177              15                1                  
Inbound 177              15                1                  

Personal Vehicle Inbound Employee 8                 2,080           173              8                  
Outbound Employee 8                 2,080           173              8                  

21,931        1,828          84                
Garbage Truck Inbound 10            10,000         833              38                

Outbound 10,000         833              38                
Tractor Trailer Outbound 20            1,250           104              5                  

Inbound 1,250           104              5                  
Personal Vehicle Inbound Employee 40               14,600         1,217           40                

Outbound Employee 40               14,600         1,217           40                
51,700        4,308          167             

RRP Waste 
Management 
Initiative

Comment Vehicle Assumptions
In & 

Outbound 
Vehicles/ 

Year

In & 
Outbound 
Vehicles/ 

Month

In & 
Outbound 
Vehicles/ 

Day 
(260 days/yr)

Total Waste to Energy Vehicles IN and OUT

16. Waste to 
Energy Facility

Waste to Energy Material

12. Compost 
Facility

Organic Material 10,144     

13. Anaerobic 
Digestion (AD) 
Facility

 Commercial Food & Biosolids 1,519       
Total Compost Vehicles IN and OUT

Total AD Vehicles IN and OUT

11. Single Stream 
Material Recovery 
Facility (MRF)

Residental and Commercial Recyclabes              -   

Total MRF Vehicles IN and OUT
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PROJECTED REVENUES PER TON OF DIVERTED WASTE PER FACILITY 

This appendix provides projected estimates of the revenues and costs for each feasible RRP facility, on a 
per ton basis. These estimates are based on the waste recovery projections over the 20 year planning 
period, as developed in Section 3 of the main report. The projected diversion rate at each of the feasible 
RRP facilities and capital and operation & maintenance (O&M) costs for each of the recommended RRP 
facilities are presented in Section 4 of the main report. For those recyclable materials with a market value, 
commodity prices are taken to be the 2012 values, as presented in Section 2 of the main report.  

Revenue projections are based on the high (aggressive) recovery estimates presented in the report. 
Consequently, if diversion estimates are not achieved, revenues may decrease accordingly. Recyclable 
commodity prices have historically been highly variable with wide fluctuations in value; however, prices 
have been held constant in this projection, which may result in conservative estimates of potential future 
revenues. 

Since they are based on estimates of diversion quantities, capital and O&M costs, and fluctuating 
commodity prices, the projected revenues per ton presented in this appendix should be considered 
planning-level estimates.  

Tables E-1 through E-8 display the development of the forecasted costs and revenues estimates for the 
recommended RRP facilities, which are summarized in Table 37 of the main body of this report. Each of 
the columns for the tables is described below. 

# Years: This column specifies the number of years from the baseline date, end of year 2012. 
The baseline date established is end of year 2012 because initial estimates for capital costs, 
operating and maintenance costs, and gross revenues are based on purchasing power of 
currency at this date. The baseline financials indicate costs and revenues that would be expected 
if the RRP facilities to be constructed and operational on the baseline date.  

End of Year: This column sets out the various dates over the lifespan of the RRP project.  

Annual depreciation (capital assets): This column sets out forecasted depreciation of capital 
assets over the lifespan the RRP facilities. Annual depreciation is determined by dividing the 
value of capital assets for developing the RRP facilities on the launch date by the number of 
years encompassing the planning period of the RRP facilities (20 years). Depreciation of capital 
assets is linear. 

Capital Asset Value: This column sets out forecasted annual value of capital assets utilized for 
the RRP facilities. Baseline asset values are adjusted to account for annual inflation leading up to 
the target launch date of end of year 2016. Baseline capital costs were inflated using the formula, 
CCb*(1+r)^Yn, where CCb represents the baseline capital cost, r represents the inflation rate, 
and Y represents the number of years from baseline date. Subsequent to the launch date 
depreciation is deducted annually from the value of capital assets at a linear rate. The value of 
capital assets at the end of the lifespan of the project is calculated as zero. The estimated Capital 
Asset Value for each facility is described in the appropriate sub-section within Section 4 of the 
main body of this report. 

Inflation: This column sets out forecast inflation rate of currency of 2% for each year.  

O&M Costs: This column sets out forecasted annual operation and maintenance costs. Baseline 
estimates of operation and maintenance costs were adjusted to account for inflation using the 
formula, OMb*(1+r)^Y, where OMb represents the baseline operating and maintenance costs. 
The estimated O&M Costs for each facility is described in the appropriate sub-section of Section 
4 of the main body of this report. 



 

Gross Revenue:  This column sets out forecast annual gross revenue. Baseline estimates of 
gross revenue were adjusted to account for inflation using the formula, T*Rb*(1+r)^Y, where T  
represents the number of tons diverted, and Rb represents the baseline estimate of gross 
revenue per ton of waste diverted. Gross Revenues have been identified for the Materials 
Recycling and Metals Recycling facilities based on estimated commodity values.  

For the MRF, current commodity prices shown in Table 2 of the report were applied to estimated 
tons of recyclables recovered by material type. Revenues for Low and High estimates of 
recyclables recovered, based on Tables 13 and 16 in the report, were calculated. Table E-9 
provides a sensitivity analysis of how potential revenues by commodity type managed through the 
MRF can be influenced by the level of diversion achieved in the future. As shown in Table E-9, 
revenues of $95 per ton are estimated for the basket of recyclable commodities diverted through 
the MRF. The MRF revenue estimates shown in Table E-5 are based on the High estimate for 
recyclables recovery by 2037. 

Revenues of $115 per ton were assumed for the scrap metal recovered based on current market 
prices in Hawaii, as available from Schnitzer Steel. Gross revenues for landfill gas to energy and 
waste to energy are as estimated in Section 4 of the main body of the report. 

Tons Diverted: This column sets out the forecasted annual number of tons to be diverted by the 
RRP facility. The tons diverted for each facility are based on the estimates provided in Section 4 
of the main body of the report. For the purposes of this analysis, diverted tons through the 
Integrated Public Drop-off and Reuse Facility, Metals Recycling, Construction and Demolition 
Waste, Used Tires, and Waste to Energy facilities were held constant through the planning 
period. For the Material Recovery Facility, tons of waste diverted were assumed to increase from 
minimum recovery levels in the first year to maximum recovery levels within 10 years. These 
estimates were developed in Chapter 3 of the main report (see Tables 10, 13 and 16) and also 
presented in Section 4.11. Similarly, for the Composting Facility, tons diverted were assumed to 
increase between the first and twentieth year as projected in Chapter 3 of the main report (see 
Table 24) and presented in Section 4.12. 

Tons Diverted as % of total: This column expresses the forecasted annual number of tons of 
waste to be diverted by the RRP facility as a per cent of total waste diverted. 

Net Revenue: This column sets out forecasted net revenue over the lifespan of the RRP 
facilities. Net revenue is determined by deducting operating and maintenance costs and annual 
depreciation from gross revenue. 

Net Revenue per Ton: This column sets out forecasted net revenue per ton over the lifespan of 
the RRP facilities. Net revenue is calculated by deducting operating and maintenance costs and 
annual depreciation from gross revenue. 



 

 

Table E-1: Integrated Public Drop-off and Reuse Facility Revenue and Cost Estimate 

# Years 
End of 
Year 

Annual Depreciation on 
(Capital Assets) 

Capital Asset 
Value 

Inflation 
(%) O&M Costs 

Tons 
Diverted 

Tons Diverted as % 
of Total 

Gross 
Revenue Net Revenue 

Net Revenue 
per Ton 

0 2012 $ - $8,900,000 0% $2,330,000 - - - - - 

1 2013 $ - $9,078,000 2% $2,376,600 - - - - - 

2 2014 $ - $9,259,560 2% $2,424,132 - - - - - 

3 2015 $ - $9,444,751 2% $2,472,615 - - - - - 

4 2016 $ - $9,633,646 2% $2,522,067 - - - - - 

5 2017 $ - $9,151,964 2% $2,572,508 12,840 8.7% $ - $ (3,054,191) $ (237.87) 

6 2018 $ - $8,670,282 2% $2,623,958 12,840 8.7% $ - $ (3,105,641) $ (241.87) 

7 2019 $481,682 $8,188,599 2% $2,676,438 12,840 8.7% $ - $ (3,158,120) $ (245.96) 

8 2020 $481,682 $7,706,917 2% $2,729,966 12,840 8.7% $ - $ (3,211,649) $ (250.13) 

9 2021 $481,682 $7,225,235 2% $2,784,566 12,840 8.7% $ - $ (3,266,248) $ (254.38) 

10 2022 $481,682 $6,743,552 2% $2,840,257 12,840 8.7% $ - $ (3,321,939) $ (258.72) 

11 2023 $481,682 $6,261,870 2% $2,897,062 12,840 8.7% $ - $ (3,378,744) $ (263.14) 

12 2024 $481,682 $5,780,188 2% $2,955,003 12,840 8.7% $ - $ (3,436,686) $ (267.65) 

13 2025 $481,682 $5,298,505 2% $3,014,103 12,840 8.7% $ - $ (3,495,786) $ (272.26) 

14 2026 $481,682 $4,816,823 2% $3,074,386 12,840 8.7% $ - $ (3,556,068) $ (276.95) 

15 2027 $481,682 $4,335,141 2% $3,135,873 12,840 8.7% $ - $ (3,617,556) $ (281.74) 

16 2028 $481,682 $3,853,458 2% $3,198,591 12,840 8.7% $ - $ (3,680,273) $ (286.63) 

17 2029 $481,682 $3,371,776 2% $3,262,563 12,840 8.7% $ - $ (3,744,245) $ (291.61) 

18 2030 $481,682 $2,890,094 2% $3,327,814 12,840 8.7% $ - $ (3,809,496) $ (296.69) 

19 2031 $481,682 $2,408,412 2% $3,394,370 12,840 8.7% $ - $ (3,876,052) $ (301.87) 

20 2032 $481,682 $1,926,729 2% $3,462,257 12,840 8.7% $ - $ (3,943,940) $ (307.16) 

21 2033 $481,682 $1,445,047 2% $3,531,503 12,840 8.7% $ - $ (4,013,185) $ (312.55) 

22 2034 $481,682 $963,365 2% $3,602,133 12,840 8.7% $ - $ (4,083,815) $ (318.05) 

23 2035 $481,682 $481,682 2% $3,674,175 12,840 8.7% $ - $ (4,155,858) $ (323.66) 

24 2036 $481,682 $(0) 2% $3,747,659 12,840 8.7% $ - $ (4,229,341) $ (329.39) 





 

 

Table E-2: Metals Recycling Facility Revenue and Cost Estimate  

# Years 
End of 
Year 

Annual Depreciation on 
(Capital Assets) 

Capital Asset 
Value 

Inflation 
(%) 

O&M 
Costs 

Tons 
Diverted 

Tons Diverted as % 
of Total 

Gross 
Revenue 

Net 
Revenue 

Net Revenue 
per Ton 

0 2012 $ - $2,000,000 0% $560,000 4,700 - $540,500 - - 

1 2013 $ - $2,040,000 2% $571,200 4,700 - $551,310 - - 

2 2014 $ - $2,080,800 2% $582,624 4,700 - $562,336 - - 

3 2015 $ - $2,122,416 2% $594,276 4,700 - $573,583 - - 

4 2016 $ - $2,164,864 2% $606,162 4,700 - $585,055 - - 

5 2017 $108,243 $2,056,621 2% $618,285 4,700 3.2% $596,756 $ (129,773) $ (27.61) 

6 2018 $108,243 $1,948,378 2% $630,651 4,700 3.2% $608,691 $ (130,203) $ (27.70) 

7 2019 $108,243 $1,840,135 2% $643,264 4,700 3.2% $620,865 $ (130,643) $ (27.80) 

8 2020 $108,243 $1,731,891 2% $656,129 4,700 3.2% $633,282 $ (131,091) $ (27.89) 

9 2021 $108,243 $1,623,648 2% $669,252 4,700 3.2% $645,948 $ (131,548) $ (27.99) 

10 2022 $108,243 $1,515,405 2% $682,637 4,700 3.2% $658,866 $ (132,014) $ (28.09) 

11 2023 $108,243 $1,407,162 2% $696,290 4,700 3.2% $672,044 $ (132,489) $ (28.19) 

12 2024 $108,243 $1,298,919 2% $710,215 4,700 3.2% $685,485 $ (132,974) $ (28.29) 

13 2025 $108,243 $1,190,675 2% $724,420 4,700 3.2% $699,194 $ (133,469) $ (28.40) 

14 2026 $108,243 $1,082,432 2% $738,908 4,700 3.2% $713,178 $ (133,973) $ (28.50) 

15 2027 $108,243 $974,189 2% $753,686 4,700 3.2% $727,442 $ (134,488) $ (28.61) 

16 2028 $108,243 $865,946 2% $768,760 4,700 3.2% $741,991 $ (135,013) $ (28.73) 

17 2029 $108,243 $757,703 2% $784,135 4,700 3.2% $756,830 $ (135,548) $ (28.84) 

18 2030 $108,243 $649,459 2% $799,818 4,700 3.2% $771,967 $ (136,094) $ (28.96) 

19 2031 $108,243 $541,216 2% $815,814 4,700 3.2% $787,406 $ (136,651) $ (29.07) 

20 2032 $108,243 $432,973 2% $832,131 4,700 3.2% $803,155 $ (137,219) $ (29.20) 

21 2033 $108,243 $324,730 2% $848,773 4,700 3.2% $819,218 $ (137,799) $ (29.32) 

22 2034 $108,243 $216,486 2% $865,749 4,700 3.2% $835,602 $ (138,390) $ (29.44) 

23 2035 $108,243 $108,243 2% $883,064 4,700 3.2% $852,314 $ (138,993) $ (29.57) 

24 2036 $108,243 $ (0) 2% $900,725 4,700 3.2% $869,360 $ (139,608) $ (29.70) 





 

 

Table E-3: Construction and Demolition Material Facility Revenue and Cost Estimate 

# Years 
End of 
Year 

Annual Depreciation on 
(Capital Assets) 

Capital Asset 
Value 

Inflation 
(%) 

O&M 
Costs 

Tons 
Diverted 

Tons Diverted as % 
of Total 

Gross 
Revenue 

Net 
Revenue 

Net Revenue per 
Ton 

0 2012 $ - $1,430,000 0% $870,000 9,000 6.1% $ - - - 

1 2013 $ - $1,458,600 2% $887,400 9,000 6.1% $ - - - 

2 2014 $ - $1,487,772 2% $905,148 9,000 6.1% $ - - - 

3 2015 $ - $1,517,527 2% $923,251 9,000 6.1% $ - - - 

4 2016 $ - $1,547,878 2% $941,716 9,000 6.1% $ - - - 

5 2017 $77,394 $1,470,484 2% $960,550 9,000 6.1% $ - $ (1,037,944) $ (115.33) 

6 2018 $77,394 $1,393,090 2% $979,761 9,000 6.1% $ - $ (1,057,155) $ (117.46) 

7 2019 $77,394 $1,315,696 2% $999,357 9,000 6.1% $ - $ (1,076,750) $ (119.64) 

8 2020 $77,394 $1,238,302 2% $1,019,344 9,000 6.1% $ - $ (1,096,738) $ (121.86) 

9 2021 $77,394 $1,160,908 2% $1,039,731 9,000 6.1% $ - $ (1,117,124) $ (124.12) 

10 2022 $77,394 $1,083,515 2% $1,060,525 9,000 6.1% $ - $ (1,137,919) $ (126.44) 

11 2023 $77,394 $1,006,121 2% $1,081,736 9,000 6.1% $ - $ (1,159,130) $ (128.79) 

12 2024 $77,393.90 $928,727 2% $1,103,370 9,000 6.1% $ - $ (1,180,764) $ (131.20) 

13 2025 $77,394 $851,333 2% $1,125,438 9,000 6.1% $ - $ (1,202,832) $ (133.65) 

14 2026 $77,394 $773,939 2% $1,147,947 9,000 6.1% $ - $ (1,225,340) $ (136.15) 

15 2027 $77,394 $696,545 2% $1,170,905 9,000 6.1% $ - $ (1,248,299) $ (138.70) 

16 2028 $77,394 $619,151 2% $1,194,324 9,000 6.1% $ - $ (1,271,717) $ (141.30) 

17 2029 $77,394 $541,757 2% $1,218,210 9,000 6.1% $ - $ (1,295,604) $ (143.96) 

18 2030 $77,394 $464,363 2% $1,242,574 9,000 6.1% $ - $ (1,319,968) $ (146.66) 

19 2031 $77,394 $386,969 2% $1,267,426 9,000 6.1% $ - $ (1,344,820) $ (149.42) 

20 2032 $77,394 $309,576 2% $1,292,774 9,000 6.1% $ - $ (1,370,168) $ (152.24) 

21 2033 $77,394 $232,182 2% $1,318,630 9,000 6.1% $ - $ (1,396,024) $ (155.11) 

22 2034 $77,394 $154,788 2% $1,345,002 9,000 6.1% $ - $ (1,422,396) $ (158.04) 

23 2035 $77,394 $77,394 2% $1,371,902 9,000 6.1% $ - $ (1,449,296) $ (161.03) 

24 2036 $77,394 $ (0) 2% $1,399,340 9,000 6.1% $ - $ (1,476,734) $ (164.08) 





 

 

Table E-4: Used Tire Processing Facility Revenue and Cost Estimate 

# 
Years 

End of 
Year 

Annual Depreciation on 
(Capital Assets) 

Capital Asset 
Value 

Inflation 
(%) 

O&M 
Costs 

Tons 
Diverted 

Tons Diverted as % 
of Total 

Gross 
Revenue 

Net 
Revenue 

Net Revenue per 
Ton 

0 2012 $ - $252,000 0% $165,000 1,482 1.0% $ - - - 

1 2013 $ - $257,040 2% $168,300 1,482 1.0% $ - - - 

2 2014 $ - $262,181 2% $171,666 1,482 1.0% $ - - - 

3 2015 $ - $267,424 2% $175,099 1,482 1.0% $ - - - 

4 2016 $ - $272,773 2% $178,601 1,482 1.0% $ - - - 

5 2017 $13,639 $259,134 2% $182,173 1,482 1.0% $ - $ (195,812) $ (132.13) 

6 2018 $13,639 $245,496 2% $185,817 1,482 1.0% $ - $ (199,455) $ (134.59) 

7 2019 $13,639 $231,857 2% $189,533 1,482 1.0% $ - $ (203,172) $ (137.09) 

8 2020 $13,639 $218,218 2% $193,324 1,482 1.0% $ - $ (206,962) $ (139.65) 

9 2021 $13,639 $204,580 2% $197,190 1,482 1.0% $ - $ (210,829) $ (142.26) 

10 2022 $13,639 $190,941 2% $201,134 1,482 1.0% $ - $ (214,773) $ (144.92) 

11 2023 $13,639 $177,302 2% $205,157 1,482 1.0% $ - $ (218,795) $ (147.64) 

12 2024 $13,639 $163,664 2% $209,260 1,482 1.0% $ - $ (222,899) $ (150.40) 

13 2025 $13,639 $150,025 2%  $213,445 1,482 1.0% $ - $ (227,084) $ (153.23) 

14 2026 $13,639 $136,386 2% $217,714 1,482 1.0% $ - $ (231,353) $ (156.11) 

15 2027 $13,639 $122,748 2% $222,068 1,482 1.0% $ - $ (235,707) $ (159.05) 

16 2028 $13,639 $109,109 2% $226,510 1,482 1.0% $ - $ (240,148) $ (162.04) 

17 2029 $13,639 $95,471 2% $231,040 1,482 1.0% $ - $ (244,678) $ (165.10) 

18 2030 $13,639 $81,832 2% $235,661 1,482 1.0% $ - $ (249,299) $ (168.22) 

19 2031 $13,639 $68,193 2% $240,374 1,482 1.0% $ - $ (254,012) $ (171.40) 

20 2032 $13,639 $54,555 2% $245,181 1,482 1.0% $ - $ (258,820) $ (174.64) 

21 2033 $13,639 $40,916 2% $250,085 1,482 1.0% $ - $ (263,724) $ (177.95) 

22 2034 $13,639 $27,277 2% $255,087 1,482 1.0% $ - $ (268,725) $ (181.33) 

23 2035 $13,639 $13,639 2% $260,188 1,482 1.0% $ - $ (273,827) $ (184.77) 

24 2036 $13,639 $ (0) 2% $265,392 1,482 1.0% $ - $ (279,031) $ (188.28) 





 

 

Table E-5: Material Recovery Facility Revenue and Cost Estimate 

# 
Years 

End of 
Year 

Annual Depreciation on 
(Capital Assets) 

Capital Asset 
Value 

Inflation 
(%) 

O&M 
Costs 

Tons 
Diverted 

Tons Diverted as % 
of Total 

Gross 
Revenue 

Net 
Revenue 

Net Revenue 
per Ton 

0 2012 $ - $8,700,000 0% $950,000 8,209 5.5% $779,855 - - 

1 2013 $ - $8,874,000 2% $969,000 8,209 5.5% $795,452 - - 

2 2014 $ - $9,051,480 2% $988,380 8,209 5.5% $811,361 - - 

3 2015 $ - $9,232,510 2% $1,008,148 8,209 5.5% $827,588 - - 

4 2016 $ - $9,417,160 2% $1,028,311 8,209 5.5% $844,140 - - 

5 2017 $470,858 $8,946,302 2% $1,048,877 8,209 5.5% $861,023 $ (658,712) $ (80.24) 

6 2018 $470,858 $8,475,444 2% $1,069,854 10,056 6.8% $1,075,888 $ (464,824) $ (46.22) 

7 2019 $470,858 $8,004,586 2% $1,091,251 11,904 8.0% $1,299,004 $ (263,106) $ (22.10) 

8 2020 $470,858 $7,533,728 2% $1,113,076 13,751 9.3% $1,530,614 $ (53,321) $ (3.88) 

9 2021 $470,858 $7,062,870 2% $1,135,338 15,599 10.5% $1,770,968 $164,772 $10.56 

10 2022 $470,858 $6,592,012 2% $1,158,045 17,446 11.8% $2,020,325 $391,422 $22.44 

11 2023 $470,858 $6,121,154 2% $1,181,206 19,293 13.0% $2,278,947 $626,884 $32.49 

12 2024 $470,858 $5,650,296 2% $1,204,830 21,141 14.3% $2,547,106 $871,419 $41.22 

13 2025 $470,858 $5,179,438 2% $1,228,926 22,988 15.5% $2,825,080 $1,125,296 $48.95 

14 2026 $470,858 $4,708,580 2% $1,253,505 24,836 16.8% $3,113,154 $1,388,792 $55.92 

15 2027 $470,858 $4,237,722 2% $1,278,575 26,683 18.0% $3,411,621 $1,662,189 $62.29 

16 2028 $470,858 $3,766,864 2% $1,304,146 26,683 18.0% $3,479,854 $1,704,849 $63.89 

17 2029 $470,858 $3,296,006 2% $1,330,229 26,683 18.0% $3,549,451 $1,748,364 $65.52 

18 2030 $470,858 $2,825,148 2% $1,356,834 26,683 18.0% $3,620,440 $1,792,748 $67.19 

19 2031 $470,858 $2,354,290 2% $1,383,971 26,683 18.0% $3,692,849 $1,838,020 $68.88 

20 2032 $470,858 $1,883,432 2% $1,411,650 26,683 18.0% $3,766,706 $1,884,198 $70.61 

21 2033 $470,858 $1,412,574 2% $1,439,883 26,683 18.0% $3,842,040 $1,931,299 $72.38 

22 2034 $470,858 $941,716 2% $1,468,681 26,683 18.0% $3,918,881 $1,979,342 $74.18 

23 2035 $470,858 $470,858 2% $1,498,054 26,683 18.0% $3,997,258 $2,028,346 $76.02 

24 2036 $470,858 $0 2% $1,528,015 26,683 18.0% $4,077,203 $2,078,330 $77.89 





 

 

Table E-6: Composting Facility Revenue and Cost Estimate 

# 
Years 

End of 
Year 

Annual Depreciation on 
(Capital Assets) 

Capital Asset 
Value 

Inflation 
(%) 

O&M 
Costs 

Tons 
Diverted 

Tons Diverted as % 
of Total 

Gross 
Revenue Net Revenue 

Net Revenue 
per Ton 

0 2012 $ - $3,000,000 0% $350,000 23,385 15.8% $ - - - 

1 2013 $ - $3,060,000 2% $357,000 23,385 15.8% $ - - - 

2 2014 $ - $3,121,200 2% $364,140 23,385 15.8% $ - - - 

3 2015 $ - $3,183,624 2% $371,423 23,385 15.8% $ - - - 

4 2016 $ - $3,247,296 2% $378,851 23,385 15.8% $ - - - 

5 2017 $162,365 $3,084,932 2% $386,428 23,385 15.8% $ - $ (548,793) $ (23.47) 

6 2018 $162,365 $2,922,567 2% $394,157 24,095 16.3% $ - $ (556,522) $ (23.10) 

7 2019 $162,365 $2,760,202 2% $402,040 24,804 16.7% $ - $ (564,405) $ (22.75) 

8 2020 $162,365 $2,597,837 2% $410,081 25,514 17.2% $ - $ (572,446) $ (22.44) 

9 2021 $162,365 $2,435,472 2% $418,282 26,224 17.7% $ - $ (580,647) $ (22.14) 

10 2022 $162,365 $2,273,108 2% $426,648 26,934 18.2% $ - $ (589,013) $ (21.87) 

11 2023 $162,365 $2,110,743 2% $435,181 27,643 18.7% $ - $ (597,546) $ (21.62) 

12 2024 $162,365 $1,948,378 2% $443,885 28,353 19.1% $ - $ (606,249) $ (21.38) 

13 2025 $162,365 $1,786,013 2% $452,762 29,063 19.6% $ - $ (615,127) $ (21.17) 

14 2026 $162,365 $1,623,648 2% $461,818 29,772 20.1% $ - $ (624,182) $ (20.97) 

15 2027 $162,365 $1,461,283 2% $471,054 30,482 20.6% $ - $ (633,419) $ (20.78) 

16 2028 $162,365 $1,298,919 2% $480,475 30,815 20.8% $ - $ (642,840) $ (20.86) 

17 2029 $162,365 $1,136,554 2% $490,084 31,148 21.0% $ - $ (652,449) $ (20.95) 

18 2030 $162,365 $974,189 2% $499,886 31,481 21.2% $ - $ (662,251) $ (21.04) 

19 2031 $162,365 $811,824 2% $509,884 31,814 21.5% $ - $ (672,249) $ (21.13) 

20 2032 $162,365 $649,459 2% $520,082 32,147 21.7% $ - $ (682,446) $ (21.23) 

21 2033 $162,365 $487,094 2% $530,483 32,480 21.9% $ - $ (692,848) $ (21.33) 

22 2034 $162,365 $324,730 2% $541,093 32,813 22.1% $ - $ (703,458) $ (21.44) 

23 2035 $162,365 $162,365 2% $551,915 33,146 22.4% $ - $ (714,280) $ (21.55) 

24 2036 $162,365 $ (0) 2% $562,953 33,812 22.8% $ - $ (725,318) $ (21.45) 





 

 

Table E-7: Landfill Gas to Energy Revenue and Cost Estimate 

# 
Years End of Year 

Annual Depreciation on 
(Capital Assets) 

Capital Asset 
Value 

Inflation 
(%) 

O&M 
Costs 

Tons 
Diverted 

Tons Diverted as % 
of Total 

Gross 
Revenue 

Net 
Revenue 

Net Revenue 
per Ton 

0 2012 $ - $2,300,000 0% $133,000 NA NA $1,730,000 - NA 

1 2013 $ - $2,346,000 2% $135,660 NA NA $1,764,600 - NA 

2 2014 $ - $2,392,920 2% $138,373 NA NA $1,799,892 - NA 

3 2015 $ - $2,440,778 2% $141,141 NA NA $1,835,890 - NA 

4 2016 $ - $2,489,594 2% $143,963 NA NA $1,872,608 - NA 

5 2017 $124,480 $2,365,114 2% $146,843 NA NA $1,910,060 $1,638,737 NA 

6 2018 $124,480 $2,240,635 2% $149,780 NA NA $1,948,261 $1,674,002 NA 

7 2019 $124,480 $2,116,155 2% $152,775 NA NA $1,987,226 $1,709,971 NA 

8 2020 $124,480 $1,991,675 2% $155,831 NA NA $2,026,971 $1,746,660 NA 

9 2021 $124,480 $1,867,195 2% $158,947 NA NA $2,067,510 $1,784,083 NA 

10 2022 $124,480 $1,742,716 2% $162,126 NA NA $2,108,860 $1,822,254 NA 

11 2023 $124,480 $1,618,236 2% $165,369 NA NA $2,151,038 $1,861,189 NA 

12 2024 $124,480 $1,493,756 2% $168,676 NA NA $2,194,058 $1,900,902 NA 

13 2025 $124,480 $1,369,277 2% $172,050 NA NA $2,237,939 $1,941,410 NA 

14 2026 $124,480 $1,244,797 2% $175,491 NA NA $2,282,698 $1,982,728 NA 

15 2027 $124,480 $1,120,317 2% $179,000 NA NA $2,328,352 $2,024,872 NA 

16 2028 $124,480 $995,838 2% $182,580 NA NA $2,374,919 $2,067,859 NA 

17 2029 $124,480 $871,358 2% $186,232 NA NA $2,422,418 $2,111,706 NA 

18 2030 $124,480 $746,878 2% $189,957 NA NA $2,470,866 $2,156,430 NA 

19 2031 $124,480 $622,398 2% $193,756 NA NA $2,520,283 $2,202,048 NA 

20 2032 $124,480 $497,919 2% $197,631 NA NA $2,570,689 $2,248,578 NA 

21 2033 $124,480 $373,439 2% $201,584 NA NA $2,622,103 $2,296,039 NA 

22 2034 $124,480 $248,959 2% $205,615 NA NA $2,674,545 $2,344,450 NA 

23 2035 $124,480 $124,480 2% $209,728 NA NA $2,728,036 $2,393,828 NA 

24 2036 $124,480 $ (0) 2% $213,922 NA NA $2,782,596 $2,444,195 NA 





 

 

Table E-8: Waste to Energy Revenue and Cost Estimate 

# 
Years End of Year 

Annual Depreciation on 
(Capital Assets) 

Capital Asset 
Value 

Inflation 
(%) O&M Costs 

Tons 
Diverted 

Tons Diverted as % 
of Total 

Gross 
Revenue Net Revenue 

Net Revenue 
per Ton 
Diverted 

0 2012 $ - $150,000,000 0% $10,000,000 80,000 54.0% $7,000,000 - - 

1 2013 $ - $153,000,000 2% $10,200,000 80,000 54.0% $7,140,000 - - 

2 2014 $ - $156,060,000 2% $10,404,000 80,000 54.0% $7,282,800 - - 

3 2015 $ - $159,181,200 2% $10,612,080 80,000 54.0% $7,428,456 - - 

4 2016 $ - $162,364,824 2% $10,824,322 80,000 54.0% $7,577,025 - - 

5 2017 $8,118,241 $154,246,583 2% $11,040,808 80,000 54.0% $7,728,566 $ (11,430,484) -142.88 

6 2018 $8,118,241 $146,128,342 2% $11,261,624 80,000 54.0% $7,883,137 $ (11,496,728) -143.71 

7 2019 $8,118,241 $138,010,100 2% $11,486,857 80,000 54.0% $8,040,800 $ (11,564,298) -144.55 

8 2020 $8,118,241 $129,891,859 2% $11,716,594 80,000 54.0% $8,201,616 $ (11,633,219) -145.42 

9 2021 $8,118,241 $121,773,618 2% $11,950,926 80,000 54.0% $8,365,648 $ (11,703,519) -146.29 

10 2022 $8,118,241 $113,655,377 2% $12,189,944 80,000 54.0% $8,532,961 $ (11,775,224) -147.19 

11 2023 $8,118,241 $105,537,136 2% $12,433,743 80,000 54.0% $8,703,620 $ (11,848,364) -148.10 

12 2024 $8,118,241 $97,418,894 2% $12,682,418 80,000 54.0% $8,877,693 $ (11,922,967) -149.04 

13 2025 $8,118,241 $89,300,653 2% $12,936,066 80,000 54.0% $9,055,246 $ (11,999,061) -149.99 

14 2026 $8,118,241 $81,182,412 2% $13,194,788 80,000 54.0% $9,236,351 $ (12,076,677) -150.96 

15 2027 $8,118,241 $73,064,171 2% $13,458,683 80,000 54.0% $9,421,078 $ (12,155,846) -151.95 

16 2028 $8,118,241 $64,945,930 2% $13,727,857 80,000 54.0% $9,609,500 $ (12,236,598) -152.96 

17 2029 $8,118,241 $56,827,688 2% $14,002,414 80,000 54.0% $9,801,690 $ (12,318,965) -153.99 

18 2030 $8,118,241 $48,709,447 2% $14,282,462 80,000 54.0% $9,997,724 $ (12,402,980) -155.04 

19 2031 $8,118,241 $40,591,206 2% $14,568,112 80,000 54.0% $10,197,678 $ (12,488,675) -156.11 

20 2032 $8,118,241 $32,472,965 2% $14,859,474 80,000 54.0% $10,401,632 $ (12,576,083) -157.20 

21 2033 $8,118,241 $24,354,724 2% $15,156,663 80,000 54.0% $10,609,664 $ (12,665,240) -158.32 

22 2034 $8,118,241 $16,236,482 2% $15,459,797 80,000 54.0% $10,821,858 $ (12,756,180) -159.45 

23 2035 $8,118,241 $8,118,241 2% $15,768,993 80,000 54.0% $11,038,295 $ (12,848,939) -160.61 

24 2036 $8,118,241 $ - 2% $16,084,372 80,000 54.0% $11,259,061 $ (12,943,553) -161.79 





 

 

Table E-9: Sensitivity Analysis of Recovery Rates on Material Recovery Facility Revenue Estimates (2037) 

Material 
Group Material 

Estimate of Recovered Tons of Recyclables 

 

Estimated Revenue Range from 
Recovered Recyclables Residential Commercial Total 

Low High Low High Low High Unit Priceb Low High 

Paper 

Newsprint 946.3 1,529.5 0.0 1,445.6 946.3 2,975.2 $90/ton $85,165.74 $267,764.52 

Magazines 481.2 777.7 0.0 763.7 481.2 1,541.5 $90/ton $43,304.61 $138,731.15 

High Grade 
Office Paper 128.3 207.4 0.0 627.4 128.3 834.7 $90/ton $11,547.90 $75,127.33 

OCC and Kraft 
Bags 801.9 1,296.2 0.0 3,082.2 801.9 4,378.4 $130/ton $104,251.85 $569,195.58 

Mixed 
Recyclable 
Paper 

1,267.1 2,048.0 0.0 1,445.6 1,267.1 3,493.6 $90/ton $114,035.48 $314,427.66 

Compostable 
Paper 1,251.0 2,022.1 0.0 2,236.7 1,251.0 4,258.7 $0/ton $0.00 $0.00c 

Total 4,875.8 7,880.9 0.0 9,601.3 4,875.8 17,482.2  $358,305.58 $1,365,246.25 

Plastics 

#1 PET 
Beverage 
Containers 

96.2 155.5 0.0 81.8 96.2 237.4 $465/ton $44,748.10 $110,378.40 

#1 PET Deposit 
Beverage 
Containers 

64.2 103.7 0.0 136.4 64.2 240.1 $465/ton $29,832.07 $111,636.13 

#2 HDPE 
Containers 240.6 388.9 0.0 354.6 240.6 743.5 $500/ton $120,290.59 $371,726.12 

#6 Polystyrene 192.5 311.1 0.0 627.4 192.5 938.4 $0/ton $0.00 $0.00c 

Other Plastic 
Containers 64.2 103.7 0.0 109.1 64.2 212.8 $0/ton $0.00 $0.00c 

Other Plastic 
Products 513.2 829.6 0.0 1,063.8 513.2 1,893.3 $0/ton $0.00 $0.00c 

Total 1,170.8 1,892.4 0.0 2,373.0 1,170.8 4,265.5  $194,870.76 $593,740.64 

Metals 

Aluminum 
Deposit 
Beverage 
Containers 

64.2 103.7 0.0 109.1 64.2 212.8 $1,360/ton $87,250.78 $289,409.80 

Ferrous Food 
and Beverage 
Containers 

272.7 440.7 0.0 381.9 272.7 822.6 $140/ton $38,172.21 $115,160.72 



 

 

Material 
Group Material 

Estimate of Recovered Tons of Recyclables 

 

Estimated Revenue Range from 
Recovered Recyclables Residential Commercial Total 

Low High Low High Low High Unit Priceb Low High 

Others Ferrous 
Metals 320.8 518.5 0.0 436.4 320.8 954.9 $140/ton $44,908.49 $133,686.16 

Other Non-
ferrous Scrap 224.5 362.9 0.0 300.0 224.5 663.0 $/ton $0.00 $0.00c 

Total 882.1 1,425.8 0.0 1,227.4 882.1 2,653.3  $170,331.48 $538,256.68 

Glass 

Glass Non-
deposit 
Containers 

417.0 674.0 0.0 545.5 417.0 1,219.6 $7/ton $2,919.05 $8,536.85 

Glass Deposit 
Containers 240.6 388.9 0.0 436.4 240.6 825.3 $7/ton $1,684.07 $5,776.97 

Other Glass/ 
Mixed Cullet 96.2 155.5 0.0 81.8 96.2 237.4 $0/ton $0.00 $0.00c 

Total 753.8 1,218.4 0.0 1,063.8 753.8 2,282.2  $4,603.12 $14,313.82 

Total Recyclables 7,682a 12,418a 0a 14,265a 7,682 26,683 
 

$728,110.94 $2,511,557.39d 

           

     Estimated Revenues Per Ton Diverted $94.78e $94.13 
Notes: 
a Tons of recyclables recovered in 2037.  Refer to RRP FS Table 13 for Residential Tons and Table 16 for Commercial Tons. 
b For unit prices, refer to RRP FS Table 2 Commodity Price. Prices for Paper, Plastic, Glass and Aluminum were based on GID which are reflective of Kauai. 

Prices for all ferrous Metals or bi-metals were available from RRR Recycling. Average price was assumed. 
c No revenue estimated to be received for recovered material. 
d Revenue estimates shown do not include annual inflation. 
e Approximately $95 per ton is used for planning purposes. 



 

 

 

Appendix F 
Response to Community Comments





 

 

ID Comment  

RRP Concept 

1 

Implementation 
• How will facilities be implemented (in what order)? (Hanamaulu Mtg.) 
• Where will diversion facilities be located in relation to the landfill? The RRP should be at the 

landfill entrance. (Hanamaulu Mtg.) 
• What is the proposed start date of the RRP? There should be greater emphasis on the start 

date and the urgency of starting. (Kekaha Mtg.) 
• It seems it would be simpler and less expensive to locate those elements of the Resource 

Recovery Park which are appropriate, on the actual landfill site as it is State land.  This would 
simplify integration of operations, reduce capital and operating costs and give the County 
more control over the operations of the various diversion options.  We do not like the 
“alternative RRP” site idea. (written comment) 

• Location.  Concur with a RRP lying in the same vicinity as the landfill. Both should be situated 
where the majority of the waste stream is originating from, i.e. on the east side of Kauai 
where the population and business density is greatest. The savings in trash hauling cost over 
the lifetime of the landfill will be immense. (written comment) 

Response:  
• The order in which facilities will be implemented is a function of technical requirements, 

future needs, and other considerations, including economics. It is anticipated that drop-off 
facilities and the permanent depot for household hazardous waste and electronic waste 
would be among the first facilities considered for implementation. 

• The RRP would be located in a manner to encourage maximum use of the diversion programs 
and facilities while discouraging disposal. 

• The proposed start date for the RRP is expected to coincide with the opening of the new 
landfill site, and is dependent on many factors. 

• The County is considering the implications of locating the RRP at the new landfill site or the 
nearby alternate site.  

• It is anticipated that the County may continue to operate many or all elements of its current 
network of decentralized drop off facilities in the near future, to support diversion activities 
across the County. The proposed implementation of curbside collection of recyclables and 
greenwaste from households may expand the convenience of the existing programs in 
outlying areas.  The existing drop off centers could be repurposed to more closely align with 
the services provided at the RRP. 

 

2 

Alternatives to the RRP 
• Have alternatives been identified and costed to RRP concept? (written comment) 
• Have you identified any disposal methods that contribute less pollutants than the RRP 

method? (written comment) 
• RCRA – are we consuming more non-renewables like oil to divert our solid waste? Is it cost 

effective? (written comment) 
• Are there similar-sized RRPs to Kauai and have they achieved their proposed diversion goals? 

(Kekaha Mtg.) 
• Need the MRF Yesterday! - Tying the much needed MRF into the Landfill and the RPP would 



 

 

ID Comment  

result in unacceptable delays in getting curbside recycling up and going. (written comment) 
Response:  

• The County identified a range of alternatives to be considered as part of the overall RRP. An 
estimate of the capital cost and annual operations and maintenance cost was developed for 
each alternative. 

• The RRP is intended to include an integrated set of programs and facilities to support 
maximization of waste reuse, recycling and recovery and minimize environmental effects 
from waste disposal. Through effective design and use of BMPs, the RRP is not expected to 
contribute significantly greater amounts of pollutants to the environment compared to other 
alternatives. 

• The RRP FS recommends a set of programs and facilities to assist the County in achieving its 
waste diversion target. It is not anticipated that the RRP would result in an overall increase in 
consumption of non-renewables but in fact would assist in increasing the net recovery of 
valuable resources. 

• The RRP is simply a single central location for the County’s waste reuse, recycling and 
recovery activities. These types of facilities exist in a variety of forms and configurations 
throughout North America. The programs and facilities located at the RRP will require support 
through County policy, enforcement, and public education in order for the County’s diversion 
goal to be achieved. 

• The County is in the process of considering plans for the development of a material recovery 
facility in the short term to support the implementation of curbside collection of recyclables. 

 

3 

Funding 
• There should be a greater consideration of the economics behind the RRP. (Kekaha Mtg.) 
• If the County has budgeting restraints, will the RRP be cut before the landfill? (Hanamaulu 

Mtg.) 
• What is the projected operational cost of the RRP and what will be the funding mechanism? 

(written comment) 
• Who/how will the RRP be funded? (written comment) 

Response: 
• Capital and operating costs, plus potential revenues, associated with each potential program 

or facility identified as part of the RRP have been identified and considered. Economic 
conditions and the financial capacity of the County will also influence implementation of the 
RRP. 

• The County has existing waste diversion programs in place which will continue to operate in 
the event that funding of the RRP development is delayed. 

• Capital and operating cost estimates have been developed for each of the programs and 
facilities proposed as part of the RRP. Some funding will be available through revenues from 
the sale of recovered materials. Other operational costs will likely be funded as part of the 
County’s annual operating budget. 

•  

4 
Cost-to-Benefit Considerations 

• How many jobs will the RRP create? (Kekaha Mtg.) 



 

 

ID Comment  

• Has curbside commingled recycling been analyzed for percent and cost and the effect of 
RCRA? (written comment) 

• What is the cost of all the recycling per ton now vs. the new RRP? (written comment) 
• What are the cost to benefit for all diverted waste streams? (written comment) 
• What is the population threshold to make the RRP viable? (Hanamaulu Mtg.) 

Response: 
• The RRP FS includes an estimate of staff requirements for the various programs and facilities. 

It is anticipated that a number of programs and facilities will be operated by a contractor and 
that there may be operational synergies between various facilities. The actual number of jobs 
created will be determined once these operational details are confirmed. 

• The County is currently proposing to implement a program for the curbside collection of 
commingled household recyclables. The RRP may include a material recovery facility to 
receive and process the recyclables for market. 

• The cost to benefit for the various waste streams has been identified in the RRP FS. 
• The various components of the RRP are sized to accommodate the projected quantity of the 

various waste materials targeted for diversion, and therefore there is no specific population 
threshold to make the RRP concept viable. 

 
RRP Operation and Components 

5 

Landfill Gas-to-Energy 
• Can enough organics be diverted to entirely discount landfill gas-to-energy? (Hanamaulu 

Mtg.) 
• Landfill gas to energy – too much diversion to produce enough gas to make it viable? 

(written comment)  
Response: 

• It is possible that sufficient quantities of organics may be diverted from landfill such that 
landfill gas to energy could be less viable in the future. The volume of landfill gas generated 
would be monitored to confirm if development of a landfill gas to energy facility should 
proceed. Additionally, it is recommended to develop the LFGtE facility modularly, which 
would help the County match the availability of LFG. 

 

6 

Waste-to-Energy (Incineration) 
• If a burn plant is implemented where will the ash go? (written comment) 
• What would the capital and O&M costs for plasma arc be compared to a RRP with 4F and 

potential burn plant? (written comment) 
Response: 

• The ash remaining from the combustion of waste would likely require disposal in a separate 
landfill cell from municipal solid waste. 

• There is very limited data available associated with the costs of a plasma arc facility for 
municipal solid waste. There are no commercial scale facilities currently operating in North 
America. Appendix G provides some case studies of existing plasma arc facilities, for 
reference. Typical costs for a more traditional waste to energy facility are included in the RRP 



 

 

ID Comment  

FS. 
 

7 
Household Hazardous Wastes 

• Compact fluorescent light disposal should be included in the RRP. (Hanamaulu Mtg.) 
Response: 

• Compact fluorescent light bulbs would be collected at the household hazardous waste (HHW) 
depot. 

 

8 

Staffing 
• Who will manage/operate the RRP? (Hanamaulu Mtg.) 
• The Kea‘au Recycling and Reuse Center – employs people with developmental disabilities will 

Kaua‘i County consider this option to employ the incredible work ethic amongst this 
population? 

• There was a question at the meeting on the number of jobs the RRP would create for Kauai.  
While the creation of jobs on Kauai is welcomed, we must be careful to avoid increasing the 
burden on the county taxpayers. The Ma’alo site is adjacent to Wailua, and the Kauai 
Community Correctional Center (KCCC).  Inmates at KCCC could be put to use at the RRP to 
segregate the reusable/recyclable content from the thrash.  An inmate work release 
program of this sort presents a useful way for inmates to repay their debt to society, and 
may prove to have rehabilitative benefits with inmates coming to feel good about this sort of 
work, and the positive stewardship it represents for the island of Kauai. (written comment) 

Response: 
• The County will manage the RRP and it is anticipated that the majority of the RRP programs 

and facilities will be operated by a contractor(s). 
• The County will consider how best to operate and staff the various RRP facilities at the time of 

implementation. 
 

9 

Transport of Materials to the RRP 
• How will RRP materials be brought from residents, Hotel Industry, Costco, e-waste, Public 

and Private Schools, restaurants, gated communities, and et cetera? (written comment) 
• “Resource conservation” part of RCRA is being ignored. Increasing recycling collection 

throughout the island will increase hauling and use more fossil fuels, etc. (Hanamaulu Mtg.) 
Response: 

• The RRP would receive materials from residents and small, direct haul commercial generators 
at the drop off area. Large loads of recyclable materials and greenwaste would be taken 
directly to the appropriate processing facility. 

• Increased recycling promotes conservation through the capture of valuable resources for 
reuse and recycling.  

 

10 
Electrical Needs 

• How will the RRP be powered? (Kekaha Mtg.) 
Response: 



 

 

ID Comment  

• Specific detailed design issues have not been considered at this point in the process. 
 

11 

Material Quantities 
• Are 2007 [Beck waste composition study] quantities valid/accurate? (Hanamaulu Mtg.) 
• Not all paper is recyclable – BFI analysis came up with less than 40% of paper could be 

recycled and rest was contaminated. (written comment) 
• Have quantities of “truly” recyclable materials been made? (written comment) 
• Have you analyzed the quantity of paper fibers in the current waste stream? (written 

comment) 
Response: 

• The waste composition data contained in the 2009 Beck ISWMP is the most current data 
available. Potential limitations of the data have been identified in the feasibility study. The 
feasibility study estimates the type and quantity of materials that can be diverted through 
each of the different programs and facilities proposed at the RRP. 

• The possibility that not all paper can be recycled has been considered in the feasibility study, 
and an estimate of the quantity of paper fibers in the current waste stream is included. 
 

Potential Reuse and Resale of Materials 

12 

Inter-County Cooperation 
• Can the Counties work together to achieve greater recycling and overcome economies of 

scale? (Kekaha Mtg.) 
• Are the Counties in Hawaii looking to develop RRPs to address their landfill situations? There 

may be opportunities of scale to develop multiple RRPs statewide. (written comment) 
• I would just like to add that there is not likely to be the sustained waste stream on Kauai to 

cost effectively supply a Waste to Energy plant on Kauai. BUT, I would like to recommend 
that Kauai County consider becoming one of the suppliers with appropriate portions of its 
waste stream to the Waste to Energy plant that WILL BE built on Maui.  Kauai may be able to 
SELL unrecycled waste to Maui for that purpose. (written comment) 

Response: 
• The feasibility study included a review of recycling programs in the other Counties to identify 

whether opportunities for co-operation and economies of scale for materials processing may 
be available. There are, however, cost, logistical, and other hurdles. 

• The level of development of recycling programs and initiatives varies across the Counties. The 
RRP is simply a single central location for the County’s waste reuse, recycling and recovery 
activities. Opportunities of scale may exist across the Counties for the processing and 
marketing of specific materials, and can be pursued, if appropriate. 

• The RRP feasibility study recognizes that waste to energy may be cost effective on Kauai in 
the future as technology evolves. It is recommended that space be reserved at the RRP to 
accommodate this situation in the future. This could also include providing waste to a new 
waste to energy facility in Maui, if favorable conditions develop. 

 
13 Markets for Collected Materials 



 

 

ID Comment  

• How do we recycle here? What kinds of opportunities are there to make products from 
recycled materials on Kauai? Could Kauai import recyclables if there were plastic 
reprocessing for instance? (Kekaha Mtg.) 

• Thrift shops placing tons of discarded donations into dumpsters – I have witnessed this 
extensive contribution to the landfill. This practice is wasteful…Ever notice the price of a 
package of buttons at Wal-Mart of Lihu‘e Housemart & ACE Hardware and Crafts? As well, 
there are plenty mechanic businesses on BEAUTIFUL Kaua‘i – bags of rags – are sold at 
various stores for BIG money. (written comment) 

• Where are electronic waste and household hazardous waste going now? (Hanamaulu Mtg.) 
• How much recyclable product is expected and have “willing” consumers been identified? 

(written comment) 
• What is the value of recovered materials? Can the RRP help to pay for itself? (Hanamaulu 

Mtg.) 
• Consider making efforts to reduce the cost of transport of recyclables to market through 

backhauling. (Kekaha Mtg.) 
• Residential reuse.  Ideally, the RRP would offer wide reuse of the resources collected to 

island residents.  Appliance parts, automobile parts, knick-knacks, what have you, if people 
can leave the park with stuff they can use at home, that represents a major win-win 
opportunity.  Couple of particular items of interest is soil and automobile tires.  If the RRP 
can provide soil testing and certify soil to be free of contaminants, a lot of homeowners 
would likely take advantage of it in landscaping work at home.  Furthermore, if the tire 
processing portion of the park went beyond just bundling and palletizing tires and removed 
one side sidewall from the tires it collected, those tires would make excellent receptacles for 
holding dirt and building retaining walls. (written comment) 

Response: 
• At present there are limited recycling facilities or operations on Kauai that process materials 

for resale. With increased recycling and quantities of materials captured, businesses may 
consider the development of reprocessing facilities on Kauai in the future, which the RRP 
could support. 

• Education and awareness will continue to be a key component of the County’s overall waste 
management program to discourage wasteful practices. 

• It is proposed that the RRP include a permanent depot for the collection of electronic waste 
and household hazardous waste. Electronic waste is currently collected at scheduled events 
and eventually shipped to the mainland for reuse, reprocessing, and recovery of materials. 
Household hazardous waste is collected during annual events and most of the material is 
shipped to Oahu for bulking purposes before transport to a mainland hazardous waste 
landfill.  

• The County has set a target of 70% waste diversion from the landfill. The feasibility study 
identifies the projected diversion that may be achieved through each of the RRP programs 
and facilities. Most “consumers” and recyclers of recovered materials are currently in Asia 
and the mainland U.S. Potential opportunities for reuse and recycling in Hawaii will 
continuously be evaluated. 

• The feasibility study identifies an estimated range of revenue from the sale of recovered 
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recyclables. This revenue can assist in offsetting costs associated with the material recovery 
facility. Other programs including the collection of household hazardous waste have no 
revenue potential but are of significant benefit to the environment. 

• The investigation of backhauling of recyclables was recommended in the Integrated Solid 
Waste Management Plan. The County intends to consider this further. 

• The Reuse and Hard to Recycle Materials center is intended to be able to support value added 
waste diversion opportunities and waste reuse, such as those suggested, if a market is 
identified for specific materials.   

 
Landfill Diversion 
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Decentralized Approach 
• Ways in which different regions/communities can support diversion should be looked into. 

Incorporate the ahupua‘a system. (Kekaha Mtg.) 
• Recommend expanding the convenience of RRP collection to outlying areas. (Hanamaulu 

Mtg.) 
• Needs vs. wants - The issue of developing a Resource Recovery Park vs. an integrated 

Resource Recovery System has not been addressed in the Feasibility Analysis.  Siting all 
diversion operations at a single location may not be the most efficient or convenient 
solution to managing our discards. It may make more sense, logically and cost effective to 
have the facilities more distributed. (written comment) 

• The draft study suggested the possibility of an Integrated Public Drop Off center at the RRP.  
The expense of this portion might be better put to use in more satellite collection points 
around the island, as the drop off point at the RRP would tend to be most utilized by those 
in close proximity to the drop off.  The easier it is for island residents to participate in the 
recycling effort, the more likely it is that they will. One thought for satellite drop off 
locations would be to make them drive-through facilities. For instance, a drive-through 
development at the base of Moi Road in Hanapepe where all Hanapepe Heights vehicle 
traffic must pass through may entice most of those residents into doing their part. For some 
communities, drive-through collection points would be more feasible than the curbside 
recycling program discussed in the draft study. (written comment) 

• Need Regional Facilities / Drop off- sites - The proposed RRP focuses on a single Central 
Composting Facility, Charm, etc., rather than addressing the need for regional facilities.  
Regional facilities could be located closer to the point of generation and collection, for 
instance in the case of composting it should be near regional agricultural operations which 
would be a major market for the finished product. (written comment) 

o Is it intended that the drop-off facilities be used by residents in the outlying 
communities?  Do you really think that North Shore & West Side residents will 
use the facility, let alone East Side and South Side residents? 

o Why locate the community drop-off elements of the RRP all the way up at 
Maalo?  If the intent is just to service the Līhu‘e area, isn’t that a lot of money 
when the core of those facilities already exist at the Lihue Transfer Station 
which is much more convenient to the Community?  

o Location, Location, Location - It seems more efficient, safer, and more logical to 
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locate elements of the RRP such as the MRF, the Center for Hard to Recycle 
Material, and residential and small commercial waste and greenwaste drop 
sites in a more convenient location with better access to the harbors it is 
ultimately all being shipped off-island. 

o Locating all of the Public Drop-off elements and the MRF other places would 
significantly reduce the traffic impacts on Maalo Rd and the Kūhi‘ō Hwy.  In 
addition, it would minimize the potentially unsafe mix of residential and 
commercial traffic (small cars and big trucks). 

Response:  
• It is anticipated that the County will continue to operate its current network of decentralized 

drop off facilities to support diversion activities across the County. 
• The proposed implementation of curbside collection of recyclables and greenwaste from 

households will expand the convenience of the existing programs in outlying areas.  The 
existing drop off centers could be repurposed as a result to more closely align with the 
services provided at the RRP, and the County will continually evaluate the best ways to 
increase collection of materials. 

• Traffic effects associated with the RRP will be assessed as part of the overall EIS for the new 
landfill site. 

 

15 

Food Waste 
• Are there other beneficial uses of food waste? Establish a food recovery network, including 

houses, restaurants, and hotels. (Kekaha Mtg.) 
• There is  tons of discarded food waste at schools – what happened to the pig farmers that 

would be up the slop (sic)? Ten (10) billion people go to bed hungry every day. There isn’t 
any viable composting at any public schools – that contributes immensely to the landfill 
problem. (written comment) 

• Get the Organics Out! - An evaluation should be made of the benefits of establishing a policy 
of banning (maximizing the diversion of) all wet organic material (food waste, sludges, 
grease trap waste, etc) thereby minimizing environmental and nuisance impacts such as 
odors, methane generation and leachate toxicity. (written comment) 

Response:  
• In order to maximize waste diversion, municipalities are implementing programs for 

collection of food waste for composting, as feasible. 
• The programs and facilities located at the RRP will require support through County policy, 

enforcement and public education in order for the County’s diversion goal to be achieved. 
This could include policy related to banning disposal of some forms of organic materials. 

 

16 
Green Waste 

• Green waste at schools on our island…?? What happened to the USDA 4-H 
program on Kaua‘i? (written comment) 

Response:  
• Greenwaste managed by commercial haulers is banned from landfill disposal on Kauai and it 

is directed to the County’s transfer stations or hauled directly to one of the local compost 
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facilities. 
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Center for Hard to Recycle Materials 
• The development of a CHARM should address the need for a facility to accept hazardous 

waste from small commercial generators (Conditionally Exempt Small Quantity Generator - 
CESQG waste). These wastes need to be managed to assure they are not getting into the 
landfill – not sure the current “honor system” is good enough. (written comment) 

• Why are there no bulky items (furniture, mattresses, large toys, yard furniture, etc included 
in the durables) managed by the CHARM? (written comment) 

Response:  
• Small quantities of hazardous wastes may be received from small commercial generators at 

the permanent household hazardous waste (HHW) depot recommended as part of the RRP. 
• Bulky items such as furniture that can be reused or refurbished would be managed through 

the Reuse Center. The CHARM would manage materials such as mattresses if a market for 
the material has been identified. 

17 

County Policies 
• Need to emphasize monetary incentives to encourage people to recycle. (Kekaha Mtg.) 
• Enforcement: that’s where planning will come in to keep this kind of waste from happening. 

Enforcement is a necessary component that would be win/win – the creation of jobs and to 
raise public awareness. (written comment) 

• The Feasibility Study needs to touch on those County policies and programs “external” to 
the RRP that are necessary to make it work. Programs such as: Pay As You Throw; banning 
all wet organics; Commercial and Construction recycling mandates; and Bans on the sale of 
specific materials such as styrofoam containers and disposable plastic water bottles should 
be an essential part of the approval of any disposal site. (written comment) 

o How would the implementation of Extended Producer Responsibility legislation 
(requiring importers and manufacturers to develop programs to take back their 
products) impact the RRP proposal? 

Response:  
• The County may consider future incentives and enforcement opportunities to help support 

waste diversion programs. Such policies or regulations, while perhaps worthwhile, are 
beyond the scope of this project. The RRP may be able to support implementation of such 
potential future policies. 

• The programs and facilities located at the RRP will require support through County policy, 
enforcement and public education in order for the County’s diversion goal to be achieved. 
Specific policies will be developed and implemented by the County as required. The impact of 
Extended Producer Responsibility legislation would depend on the type and range of 
products covered by the legislation. 
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General 
• The 70% diversion goal should be higher. (Hanamaulu Mtg.) 
• How will recycling education keep up with new technologies, etc.? (Hanamaulu Mtg.) 
• Imua.  The RRP must be part and parcel to the planning of the new landfill on Kauai. A tiny 
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island like Kauai has very limited space. We must ensure that the amount we utilize and 
keep in reserve for waste “interment” is kept to a minimum. To that end, resource 
recovery/recycling is a must. Keep pressing forward on this initiative. (written comment) 

Response:  
• The County will continue to assess its waste diversion rate relative to the overall goal and 

make adjustments in the future as appropriate. 
• The County regularly reviews and updates its education materials to support increased waste 

diversion. This practice will continue as new programs and facilities are introduced. 
• The site layout and design for the RRP will be optimized prior to development in order to 

make the most efficient use of the land resources available. 
 

Environmental Impacts 
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Surface and Groundwater 
• Concerned regarding surface and groundwater impacts. (Hanamaulu Mtg.) 
• The runoff considerations associated with paving the site need to be addressed. (Hanamaulu 

Mtg.) 
• Reef tourism is an $800M industry annually in the state. The site is terrible for watershed 

and reef protection. (Hanamaulu Mtg.) 
• The landfill and RRP will increase storm water runoff. Is the County planning to basically 

abandon the watershed to pollution? (Hanamaulu Mtg.) 
• If the landfill infiltrates the drinking water supply, how will the County address the potential 

shutdown of Wilcox Memorial Hospital, all the medical facilities in Lihue, the schools, 
government operations, businesses, and retail operations? (written comment) 

Response:  
• The design of the RRP site will include measures to mitigate potential effects to surface water 

and groundwater. 
Presentation Comments 
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General 
• Shorten and make the presentation more concise. There should be more audience 

interaction. (Kekaha Mtg.) 
• You need to seriously consider the following (written comment): 

o How to make your presentations brief and relevant to your audience. 
o That it is not necessary to go into detail which your audience will not be able to 

retain. 
o Select “highlights” that will capture your audience’s interest and attention. 
o Consider ways in which small group discussions may be used to maximize 

opportunities for community members to participate in the process of 
interaction on the subject being discussed. 

• First of all, mahalo for the time and effort to keep the community informed and apprised of 
the realm of possibilities in establishing new ways in which we should be handling our opala 
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here on Kauai. (written comment) 
It is a monumental task and the enormous amount of work that has been put into this effort 
is readily apparent. 
I humbly offer these suggestions for your consideration: 

o While it is understandable that you wish to provide the wealth of information 
that is pertinent to the project, TOO MUCH information at one sitting may not 
be the best way to accomplish that task.  There is simply an over-abundance of 
information that cannot be retained. 

o I think it would be more palatable to let your audience know where to get the 
information for them to review at their leisure if they want to get  ALL of the 
detailed information.  That way, the presentation can be presented with 
efficiency by HIGHLIGHTING particular aspects which may be of interest. 

o I would strongly suggest to concentrate on the factors that will be the “leading 
components” of the pitch.  Imagine, if you will, being a car salesman!  In making 
the sale, which highlights should be featured?  Efficiency? Savings? Economic 
Viability? Whatever the case may be, by focusing on some of those key points, I 
think your audience may retain interest and enthusiasm in the subject matter. 

o It may not be possible to get things done by tonight, but if you could 
concentrate on a few of the audio-visual aspects to concretize the concept or 
the plan…….do so. 

o If you are going to retain “several parts” to the presentation, I think it would be 
far better to be as brief and concise with each part, and allow for a 5 to 10 
minute follow-up session of questions and/or comments to that part so that 
there could be focused inter-change among those in attendance on what is 
being discussed.  It is never “more effective” to go through the ENTIRE MEAL 
without enjoying each of the courses.  We enjoy each of the separate parts of a 
9 course dinner for what each is! 

o You should be asking yourselves these questions:  What do I want to 
accomplish?  What are the different ways in which I can make this information 
interesting and relevant to my audience?  How can I get them to respond?  In 
doing so, you may want to limit each segment with 3 to 5 components so as not 
to overwhelm your audience with every detail about every aspect each step of 
the way.  If the audience gets so “into” what you are saying, you might have to 
head them off by letting them know that you appreciate their enthusiasm and 
interest, but the meeting has planned a lot more, so they will have to wait until 
“next time”.  If they want to stay on the subject, YOU (the speaker) can decide 
whether you should continue because you have been so successful…..or you can 
say…….”It’s time to move on!” 

I commend you for your commitment and dedication in the monumental work you are 
doing.  It is in the “presentation of the material” which requires some fine-tuning. 
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Response:  
• Thank you for the comments. The presentation format and style will be reassessed for any 

future meetings. The County will continue to consider what material needs to be 
communicated to the public through future presentations and the how best to meet the 
needs and expectations of the community. 

 
New Landfill Related Issues 

40 

General 
• The County cannot please everyone; there will always be NIMBYs. County must sell it and 

promote sustainability. (Kekaha Mtg.) 
• The EIS should be for the entire project. (Hanamaululu Mtg.) 
• How was the site chosen? Will the siting be addressed in the EIS? (Hanamaululu Mtg.) 
• Landfill liners last thirty (30) years not two-hundred. (written comment) 
• It would be considerate for Kaua‘i County to contact the numerous helicopter, aerial, 

airplane tour business’ operators to receive their testimony of how this proposal: NSWLF will 
affect their cliental (sic). (written comment) 

Response: 
•  Comments directly related to the New Landfill/RRP EIS will be addressed in the EIS. 
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G-1 PYROLYSIS 

G-1.1 OVERVIEW 

Pyrolysis is the thermal decomposition of carbon-based materials using an indirect source of heat to 
produce a synthetic gas (syngas). The process uses temperatures of 400 to 900 oC with no air or 
oxygen present. At high temperatures, the organic compounds volatilize and bonds thermally crack, 
breaking larger molecules into gases and liquids composed of smaller molecules, including 
hydrocarbon gases and hydrogen gas. Lower temperature pyrolytic reactions produce syngas that 
can be used in a variety of ways. 

Pyrolysis can process a wide-range of carbon-based materials; however, if a homogenous feedstock 
is used, a higher quality byproduct is produced. The pyrolysis process produces carbon monoxide, 
hydrogen gas, methane, carbon dioxide, and water. MSW is not a homogenous waste stream and 
inorganic materials (metals, glass, rocks, concrete, etc.) that do not enter the thermal conversion 
reactions make the process less efficient; inorganic materials are cooled in the clean-up process and 
the heat energy is lost. Therefore, some pre-processing of MSW is typically required to remove non-
degradable inorganic materials. Pre-processing may include sorting, separation, size reduction, and 
densification. 

Pyrolysis typically results in a large unreacted portion of the feedstock remaining in the form of 
carbon char. Ash (inorganic materials) present in the feedstock also does not react and must be 
disposed as char/ash. 

A minimum throughput of 30 to 40 tons/day is needed for pyrolysis. The higher the throughput level, 
the lower the cost per ton for pyrolysis treatment. The largest MSW pyrolysis plant in operation is the 
Toyohashi City facility in Japan, which processes 400 tons/day of MSW. 

In North America, most pyrolysis plants are relatively small-scale and typically only process biomass 
(forestry lumber mill, or crop wastes). As of 2011, there were no commercial-scale permitted MSW 
pyrolysis facilities in the U.S. Currently, there are only a few operating MSW pyrolysis facilities 
worldwide, mostly in Europe and Japan; such facilities are discussed below. 

G-1.2 PYROLYSIS FACILITIES 

G-1.2.1 GEM Flash Pyrolysis Thermal Process Facility (Scarborough, U.K.) 

This facility is a demonstration plant to convert a MSW derived solid recovered fuel (SRF) into 
syngas for combustion in a gas engine to generate electricity. Feedstock is shredded (<25 mm) by a 
processor before transfer to the GEM facility, and is then granulated (< 2mm) and dried (3% - 5% 
moisture) prior to the pyrolysis process. The GEM pyrolysis facility is sized to operate on a 
continuous basis to process 1.5 tons/hour (TPH) of SRF. 

The GEM pyrolysis converter operates at a temperature of 810 oC. The outer chamber of the 
pyrolysis converter is heated by gas burners fuelled using either natural gas or the syngas produced 
by the pyrolysis process (Williams and Barton 2010). 

Syngas is conveyed to two sequential gas coolers that remove water and hydrocarbons from the 
syngas. The cooled syngas is then pressurized and passed into a gas buffer tank before combustion 
in a reciprocating (diesel) gas engine for electrical generation. The engine is initially started with only 
natural gas, and then uses only syngas. The generator is designed to produce 1.8 MW of electricity 
from the 18,000 TPY input of SRF. 

The GEM facility was originally constructed in late 2008. Within the first several months of startup, 
several problems occurred (Williams and Barton 2010). 
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• Major design flaws including wiring philosophy, pump sizes, motor sizes, pipe diameters, etc. 
• Electrical load required by the plant was underestimated and forced the entire system to be 

redesigned. 
• Heat loss from the gas system was higher than predicted. 
• Overly complicated software control system extended commissioning and reduced plant 

reliability. 
• Drier and exhaust systems were not appropriately designed and therefore required 

modifications. 

Re-design of the system was estimated to take a year and the process is still considered unproven. 

G-1.2.2 Mullpyrolyseanlage Pyrolysis Plant (Burgau, Germany) 

This facility began operations in 1984, processes 38,580 TPY of MSW (residential, commercial, 
bulky waste, sewage sludge), and uses 3 acres of land adjacent to a closed landfill. All feedstock 
materials must be shredded to 12 inches or less prior to the pyrolysis process. The system includes 
refuse treatment, two rotary kilns, dust separation, a combustion chamber for pyrolysis gas 
incineration, a waste heat boiler, a steam turbine generator, a bag house filter, and an induced draft 
fan and stack (lacitysan.org 2004). 

The plant has two 2.64 TPH rotary pyrolysis kilns. The outside part of the kilns reach 1,292 oF and 
the inside 925 oF resulting in pyrolysis of the organic portion of the MSW and the production of 
syngas with a residence time of 1 hour. 

By-products of the pyrolysis process (char material and inorganic bottom ash) are landfilled as inert 
waste.  

The facility is capable of producing 2.2 MW annually (or 22,473 cf/ton MSW). 

G-1.2.3 Hamm Pyrolysis Plant (Hamm, Germany) 

The Hamm facility has a capacity of 100,000 TPY. The $70 million facility can reportedly produce 15 
MW of electricity annually. Similar to the Burgau plant, MSW feedstock requires pre-treatment to 
decrease particle sizes to less than 200 mm. The pyrolysis process uses natural gas to heat the 
pyrolysis chamber (IDeA Knowledge 2005).  

G-1.2.4 Burlington Pyrolysis Plant (Burlington, Vermont) 

The Burlington plant was constructed in 1998 at a cost of $52 million and has a biomass throughput 
of 200 tons per day (TPD). The estimated capital cost per daily ton is $260,000 (Pytlar et al. 2010).  

G-1.2.5 Romoland Pyrolysis Plant (Romoland, California) 

The plasma arc/pyrolysis facility in Riverside was originally built without an Environmental Impact 
Report and subsequently did not pass test burns conducted in 2004 on sewage sludge. In 2005, the 
South Coast Air Quality Management District determined that the pyrolysis facility was emitting 
significantly more dioxins, VOCs, and particulate matter than two existing large MSW incinerators in 
the LA area (Green Action 2006). 

G-2 PLASMA GASIFICATION 

G-2.1 OVERVIEW 

Plasma technology uses an electrical discharge to heat a gas (typically air, oxygen, nitrogen, 
hydrogen, argon, or a combination) to temperatures above 3,800 oC. The hot ionized gas, or plasma, 
can then be used to treat MSW, converting them to a non-hazardous glassy slag. Because of its high 
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heat density, high temperature, almost complete conversion of carbon-based materials to syngas, 
and conversion of inorganic materials to a glassy non-hazardous slag, plasma gasification has the 
potential to convert MSW to electricity more efficiently than conventional pyrolysis and gasification 
systems. 

The plasma gasification process occurs in a closed, pressurized reactor, where feedstock comes into 
contact with hot plasma gas. There are two basic types of plasma torches – transferred torch and 
non-transferred torch. Plasma arc control of the gasification process becomes less efficient during 
startups and turndowns, when throughput is decreased.  

The largest commercial-scale plant in operation is the Hitachi Metals facility in Utashinai, Japan, 
which uses the Westinghouse Plasma technology in two Hitachi Metals reactors to reportedly 
process up to 220 TPD of MSW and/or auto shredder residue using two operating torches per 
reactor. While there are many companies that offer plasma gasification systems, they are typically 
based on the plasma arc technology from only a few suppliers. The smallest system using MSW is 
23 TPD and the largest is 180 TPD. 

G-2.2 PLASMA GASIFICATION FACILITIES 

G-2.2.1 Plasco Trail Road WTE Facility (Ottawa, Canada) 

In 2006, Plasco Energy Group Inc. reached an agreement with the City of Ottawa to construct a 
commercial-scale demonstration and development MSW conversion facility co-located with the city’s 
Trail Road Landfill site. The 100 TPD facility was constructed in 2007 at a cost estimated at $27 
million and started receiving curbside collected MSW in 2008. In September of 2012, Plasco signed 
a 20-year contract woth $9.1 million per year to process 300 TPD of MSW at an expanded facility 
which could generate about 12 MW of electricity per day (betterbtuprojects.com 2012). The facility 
would reportedly produce 11,600 tons of slag each year. 

Three types of residual waste ash are created as part of the plasma gasification process: converter 
ash, ash fines, and bag house ash (Plasco 2011). Ash fines are non-hazardous and disposed at the 
Trail Road Landfill. Bag house ash is disposed as a hazardous waste. Slag, also created during the 
process, is disposed at the Trail Road Landfill. It is hoped that in the future slag can be used as part 
of roadway construction in the area. Other miscellaneous hazardous wastes generated as part of 
standard operations include waste oils, lubricants, process chemicals, and filter material. 

The Plasco Trail Road demonstration facility has only been operated on an intermittent basis since 
2008. In 2011, the plant was only operated during late October, November, and December and 
processed only 770 tons of MSW reportedly due to several maintenance issues, including 
replacement of air inlet filters, low oil levels, replacement of the torch hydraulic unit filter, leaking 
drain valves, malfunctioning H2S heat exchanger, faulty H2S temperature gauges, malfunctioning 
syngas blower. 

G-2.2.2 Mihama-Mikata Plasma WTE Facility (Mihama-Mikata, Japan) 

Little information is available regarding the Mihama-Mikata WTE Facility in Japan. The facility, which 
has been operational since 2002, is operated by Hitachi Metals and reportedly processes 20 TPD of 
MSW and 4 TPD of wastewater sludge (AlterNRG 2013). Because the plant is relatively small, it 
does not produce syngas for fuel. Instead, it produces steam and hot water, which are used for 
power and heat generation in the industrial park (michigangreen.org). It does not appear the facility 
has experienced many setbacks; however, the design of the facility was similar to R&D plants and 
therefore did not incur potential scale-up complications. 

G-2.2.3 EcoValley WTE Facility (Utashinai, Japan) 

In 2003, the EcoValley WTE Facility was one of the first WTE facilities in the world to utilize plasma 
gasification technology on a commercial basis and scale. The facility processes up to 220 TPD of 
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MSW and auto shredder residue using a technology developed by Westinghouse Plasma Corp. and 
Hitachi Metals. Westinghouse and Hitachi began collaborating in the early 1990s leading to the 
construction of the R&D 12 TPD Westinghouse plasma center in Pennsylvania and a 24 TPD 
demonstration facility in Yoshii, Japan. After a year of operating the Yoshii facility, the Japan Waste 
Research Foundation certified the plasma gasification process. Hitachi Metals went on to build the 
EcoValley WTE facility in 2003 and the Mihama-Mikata WTE facility in 2002. 

The process at the EcoValley facility involves six steps (Willis et al. 2010): 

1. MSW is shredded to 2.5 inches and then mixed with auto shredder residue in a waste pit. 
The shredded material is then mixed with metallurgical coke and flux before input into the 
gasifier. 

2. The shredded material is transported to the gasifier where it is heated and converted to 
syngas (CO, H2, and CH4 combustible gases, and CO2 and N2 non-combustible gases). 
Syngas exits at the top of the gasifier, while inorganic materials are melted and exit at the 
bottom of the gasifier as molten slag. Some of the coke is consumed, but most forms a bed 
onto which the shredded material falls and is gasified. The coke bed also provides voids for 
the molten flux, slag, and metals to flow downward and gas to flow upwards. Furthermore, 
the coke reacts with incoming oxygen to provide heat for gasification of the feed material. 

3. The syngas is transferred to an afterburner, where it is combusted. 
4. The hot gas leaves the afterburner and is conveyed to a heat recovery steam boiler where it 

is cooled to produce steam. 
5. The steam is used to drive a steam turbine generator. The facility is rated to produce 7.9 

MW (1.5 MW to the grid and the remainder utilized for the plasma reactor operation). 
6. Flue gas exits the heat recovery steam boiler and is cleaned in a bag house system before 

being vented to the atmosphere. 

The facility experienced three major problems that resulted in significant downtime and expense to 
fix. As a result, EcoValley was not able to process the auto shredder residue it was contracted to 
process, and generators were forced to find alternative disposal alternatives. EcoValley has since 
resolved operational issues; however, MSW feedstock in the area is already under other long-term 
disposal contracts. The EcoValley plant is operating at only half-capacity and therefore cost and 
operations are greater than revenue from electrical sales. Hitachi decided to schedule a cease to 
operations in 2013. Problems at the EcoValley facility are summarized below (Willis et al. 2010). 

• The internal diameter of the bottom of the gasifier was initially too large. Cold spots formed, 
rendering the gasifier inoperable. 

Determining the correct dimensions of reactors during scale up was difficult because gas 
flows and heat flows were difficult to predict. The four plasma torches could not adequately 
heat up the entire coke bed so cold spots formed. Slag solidified in the cold spots and 
blocked the downward progression of feedstock in the gasifier. The problem was solved 
within 18 months of startup. 

• The gasifier refractory did not achieve an acceptable lifespan. 

Hitachi Metals experimented with various combinations of refractories for the first two years 
of operation before finding a combination of inner and outer layers that were acceptable. 

• Fine particulates entrained in the syngas accumulated on the walls of the refractory 
afterburner. 
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The high temperature caused particulates in the syngas to be transferred into the afterburner 
in a molten state. The particulates adhered to the refractory afterburner causing frequent 
shutdowns. Hitachi lowered the syngas exit temperature to 1,000 oC so that particulates 
were neither molten or ash. However, the particulates became sticky and accumulated 
inside the duct between the reactor and the afterburner. The slag deposits caused 
shutdowns and were difficult to remove. 

Hitachi lowered the syngas temperature again to 700 oC so that all particulates would be 
carried over as ash. However, the lower temperature resulted in a lower temperature in the 
afterburner and the heat recovery system making the overall energy conversion process less 
efficient. 

G-2.2.4 St. Lucie WTE Facility (Florida) 

The St. Lucie plasma gasification WTE facility is currently planned. The 3,000 TPD facility reportedly 
costs $450 million to construct and requires a 331 acre site. At full capacity, the plant will produce 
120 MW of electricity. The company Geoplasma would design, construct, and operate the facility 
(Northspan 2008). 

G-2.3 DISADVANTAGES OF PLASMA GASIFICATION 

The CCH initially contracted R.W. Beck Inc. to conduct a 2003 review of plasma arc gasification and 
vitrification technology for waste disposal (Beck 2003). The study was aimed at determining the 
feasibility of constructing a plasma arc gasification facility on Oahu for the processing of MSW. 
According to the study (and also discussed in other reviewed references), air emissions from plasma 
arc facilities would produce similar amounts of emissions as traditional WTE incineration facilities. 
The study furthermore questioned the technical difficulties of designing a scale-up facility when most 
plasma arc MSW facilities at the time were still in the R&D phase. The Beck study recommended the 
CCH put out a RFP to determine the capital and operating costs required to operate construct and 
operate a facility that would meet the CCH’s MSW needs. 

Conclusions drawn from a review of the RFPs are listed below (honolulu.gov 2013). 

• Costs proposed were twice that of WTE facilities. 
• Plasma gasification would not offer environmental advantages related to lower emissions or 

higher energy production compared to WTE. 
• Proposals required the use of additional fuels adding to operational costs and depletion of 

non-renewable resources (plasma arc requires coke and plasma torch requires coke and 
coal). 

• Landfilling of slag would still be necessary. Reuse opportunities are discussed, but none 
were currently being done. 

• The plasma gasification process was still in the R&D phase. 

G-3 DISCUSSION 

As discussed in the feasibility study, incineration is often chosen for its relative simple operation, 
reliability, and ability to process a highly variable mixed waste stream. Two other WtE technologies, 
pyrolysis and gasification, were evaluated in this appendix and were found to have significantly 
greater financial risk and up-front capital costs. Although the pyrolysis and plasma gasification 
processes have been in use for several years, their commercial-scale operation of MSW is still 
nascent. As demonstrated at the GEM, Eco-Valley, and Plasco facilities, scale-up issues can lead to 
major problems potentially rendering the plant inoperable. Furthermore, the pyrolysis and plasma 
gasification processes are not zero-waste technologies and will produce waste materials (e.g., slag, 
carbon char, ash) that typically are managed through landfilling.  
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