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IRSWMP Projected Outcomes

Recycling rate increase from 29% to 44% (+/-10%)

At $2/bag, PAYT would raise estimated $8
million/year

Cost increases of about $9 million/year by 2014/15
PLUS any cost increase for disposal
— Phase into adding new staff positions for zero waste programs

— Contract operations or new staff positions to operate the two
new recycling facilities

— Includes $4.7 million to pay for added quantities of recycled
material

Strategy for East Hawai'i residuals management

Implementation Plan Overview

Source reduction
— 5 policies and ordinances addressing building industry, visitor
industry, County government, businesses, and extended
producer responsibility PLUS
— Pay-as-you-throw at recycling and transfer stations (RTSs)
* bag/tag system
« extensive education and promotion prior to implementation
* pilot program
 phased-in over 3 year period
Reuse

— More opportunity at RTSs, partnerships with non-government
organization (like Goodwill), education and public awareness




Implementation Plan Overview (cont.)

Education, outreach, and public awareness
— 3-year education/public awareness/

— Implement a social marketing plan

— Added County staff focus on education

Recycling - 13 new/expanded programs

— Ordinances to address source separation, mandatory recycling,
and landfill bans (differential tip fees) for readily recyclable
material

— Commercial as well as at RTSs
— County “buy recycled” policy to help drive local markets

— New facilities (materials recovery facilities in East and West
side)

Implementation Plan Overview (cont.)

Organics — 11 new organics programs

— Modify zoning rules / County code to facilitate on-site composting
— Aggressive support and promotion of home and on-site composting
— Master composting program and outreach to farmers

— Green waste composting at West Hawai'i Sanitary Landfill (WHSL)
— Mobile chipper for mulching at select RTSs

Collection and Transfer

— License collection firms and require recycling program

— Reconstruction and rebuild one station per year

— Staff all stations and reduce operating hours and/or close select
stations

— Operational efficiency analysis




Implementation Plan Overview (cont.)

Household hazardous waste (HHW) and electronic
waste (E-waste)
— Added education and awareness
— Additional HHW events at RTSs
— E-scrap program
— Work with state on take back programs
— Added County staff
Residuals management (disposal)
— Focus of today’s presentation
— Kailua-Kona landfill investigations
— Master plans for SHSL and WHSL

Implementation Plan Overview (cont.)

Administration and funding

— lllegal dumping awareness and prevention program (research,
signage, code changes)
— Operations auditing
— Funding sources
» Pay-as-you-throw
« State and federal grants as available
« Tipping fee increases as required

More details coming in June




Conversion Technologies

A conversion technology converts the
carbon-based portion of the municipal solid
waste (MSW) stream into useful products,
such as electricity, ethanol, chemicals,
aggregates, or fertilizers

The Basic Conversion Process
Consists of Three Systems

Conversion Usable )

MSW — Pre-
Technology Resources

Processing e.g., Energy)

1 v
Separated/recyclable By-products
materials & residuals




Residuals to landfill (disposal) are 1-20% of incom  ing
MSW

Process differences (clean-up before combustion vs.
clean-up after combustion) provide the potential fo r
lower air emissions than those from mass-burn WTE
facilities

Have the potential to produce fewer greenhouse gase s
than landfills or mass-burn WTE facilities

Produces usable products from residual MSW like
electricity, synthetic fuels, carbonized char, chemi cals

Green credits, carbon taxes/cap-trade, and
government funding is helping improve their
economics
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Physical (autoclave): alters density or size but does not vyi eld
useful byproducts

Thermal (mass-burn, gasification, pyrolysis, plasma arc): h igh
temperatures convert MSW to synthetic gas and/or ch  emicals
Chemical (acid hydrolysis): chemical processes are used to
convert MSW into a syngas and/or chemicals

Biological (Mechanical-Biological Treatment such as aerobic
composting or anaerobic digestion): microbes break down
waste to a biogas

12




Pyrolysis/Gasification
Plasma Gasification

Waste-to-Energy (not focus of this
presentation)

— Mass-burn

— Refuse-derived-fuel

— Small-scale modular plants
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“Cooking” organic materials in a closed vessel at 750 -
2,500F, with no oxygen (pyrolysis) or limited oxyg en
(gasification), to drive off volatile compounds and

convert organic materials to a synthetic gas

The syngas can be used like natural gas to produce
electricity, or to make chemicals

By-products are carbon char, metals and ash
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6’ diameter/20’ high

12’ diameter, 25’ high
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Round vessel
17’ diameter, 20’ high

Kiln type
7’ diameter, 66’ long
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Charcoal

Activated Carbon for
Filtering Impurities
(Hyperion Treatment Plant)

18




Coal/Biomass Gasification for Coal Gasification
Power Generation to Chemicals
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40+ commercial plants worldwide that accept > 100
tpd of MSW (mainly Asia and Europe)

Currently, no operating plants of that size in U.S. or
Canada

Some projects in various stages of development in
U.S. and Canada
— IES, Romoland, CA. 50 tpd operating since March 2005

— Enerkerm facilities in development for Edmonton, AB. (2010)
and Varennes, QE. (2011); planned facility in Pontotoc, MS.

— LA City and County, NY City and many other jurisdictions
conducting studies and RFP processes
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Romoland, CA. (IES)
50 tons/day
Operating since 2005

Gunzburg, Germany
110 tons/day
Operating since 1984
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Chiba, Japan (IWT)
330 tons/day
Operating since 1999

Kawaguchi, Japan (Ebara)
420 tons/day
Operating since 2002
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Metals
— Removed in pre-processing
— Tapped in molten form and recovered

Carbon char
— Tires, activated carbon, graphite rods

Slag
— Glassy/non-hazardous
— Asphalt filler, roofing tiles
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Uses AC or DC electricity to produce an
ionizing gas (plasma) at 6,000-10,000 °F
and gasify the MSW

Some processes
use plasma arc after
an initial gasification
step

Utashinai City, Japan
280 tpd
(world’s only facility
processing >100 tpd MSW)
Operating since 2003
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Ottawa, ON.
85 ton-day capacity
(6-10 tpd actual)
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A number of small (<10 tpd) pilot plants (Spain, Me  xico, Japan)

One operating plant in North America: Plasco, Trail Road,
Ottawa,

— Pilot plant opened March 2008 at about 10 tpd, 80 tpd capacity
— Contract for 400 tpd, awaiting permits from Province

Many other plants in North America under developmen t

— Geoplasma St. Lucie Co. FL. scaled down from 3,000 tpd to 600 tpd
not yet applied for permits from state

— Green Power System, Tallahasee, FL, 1,000 tpd in planning stages
— RECAP, International Falls, MN. seeking funding for 100 tpd facility
— Sun Energy, New Orleans, LA. in planning stages

— Plasco, Red Deer, Alberta contract for 200 tpd plant, currently going
through permitting

— Plasma Arc being considered in many RFP processes (e.g., LA City;
LA County; NY City; Santa Barbara, CA.; Taunton, MA.; Salinas Valley,
CA.
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Paper and plant materials are converted to sugars
using enzymes or acid

The sugars are fermented to dilute alcohol (“beer”)

The beer is concentrated by
distillation and dehydration

Product is an automotive
fuel additive

Well developed for starch and sugar
(corn ethanol for gasoline additive)

In development for paper and plant materials

No large-scale facility for paper, plant
materials or MSW

A number of plants in development phase

— Enerkem plants in Edmonton, AB (methanol);
Varennes, QE., Pontotoc, MS.
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Mechanical separation

Biological treatment

— Aerobic composting

— Anaerobic digestion

— Sometimes combined with RDF for combustion

Over 150 plants operating at > 100 tpd world wide

— One method of compliance with European Union landfill
directive
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About 10 in the U.S. and a few in Canada

Many plants have failed or changed to source
separated inputs: odor, lack of marketable products

Rigorous controls and sophisticated up-front
mechanical processing can address these issues ($)

Edmonton, AB. Aerobic
composting facility,(680
tpd). The aeration building
is the largest stainless steel
building in North America

30
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Microbes in airtight tanks convert MSW into useful
products:

— Compost — a useful soil amendment

— Biogas — a clean, renewable fuel

— Requires careful MSW prescreening to ensure a clean compost

— Commonly used at wastewater treatment plants, but limited
MSW commercial experience in U.S.
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Well-developed in Europe (> 2 million tpy)
and Asia: a few dozen facilities, up

to several hundred tons per day,
operating for up to 20 years

Kompogas process
Switzerland
40 tons/day

Limited development
in North America BTA process
Newmarket, Ontario
635 tons/day

32
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Sydney, Australia
275 tons/day

Haifa, Israel
100 tons/day
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Thermal depolymerization
Flash carbonization
Catalytic cracking of plastics to automotive fuels

34
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Cultural factors and different recycling programs

— Feedstocks often have lower contamination than would be available
in Hawai'i County

Drivers elsewhere such as high disposal fees, landf il
bans, GHG credits, and landfill taxes of over $50 p  er ton
may not be present in Hawai'i County

— American Clean Energy and Security Act of 2009 (discussion draft
March 31) would consider MSW a fossil fuel not a renewable

— Hawaii SB1258 expressly excludes MSW as renewable energy thus
subject to federal carbon tax
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Difficult to separate “promotional claims” from fact S
about the operations of a particular facility

Markets for end products often better developed
elsewhere which would increase costs if applied to
Hawai'i County

Conversion technologies may have some advantages
over mass-burn combustion

— Potential for lower emissions

— Ash vs. slag/char/activated carbon

— End-product flexibility

36
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County procurement law requires RFP process
— Can't accept a proposal to the exclusion of others
— Most procurements include:
» Request for information
» Develop short list
* Request proposals
» Negotiate with successful proposer
Recommended that County provide site

County or developer financed
— County would have lower cost financing, but impacts to bonding
capacity
— Could require proposers to finance and County pay a service
fee
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il | w2 | w3 | w4 J s | w6
Identify Preferred TechnologiesSuppliers | |
Issue RFP, Select Winners, Facility Siting ]
Conduct Facility Permitting/Conceptual Design |:|
Perform Detailed Facility Design ]
Construction |:|
Start-up/Commercial Operation O
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In 2004, the City of Honolulu ran some tests with R DF at the Hawaii
Medical Vitrification plasma arc facility
— High electricity requirements and costs; few environmental advantages
— Questions about stability and quality of the syngas
Hawai'i Medical Vitrification Facility
— InEnTec plasma enhanced melter (PEM) technology for medical waste
— Plant no longer operational
Carbon Diversion
— Developed by researchers at the University of Hawai'i

— Mobile facility that produces “biochar” from biomass (green waste, tires,
possibly MSW, gorse)

— Requested $40m in revenue bonding authority from state
— Pursuing various projects around the state

Conversion technologies studied in both Kauai and M aui ISWMP
Updates, but not part of recommendations
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BioEnergy Hawai'i proposal

— MSW collected by Pacific Waste and possibly others for plant to
be constructed at National Energy Laboratory of Hawai'i Authority
(NELHA)

— Pre-process suitable materials into RDF

— Gasification for electricity with CO2 emissions to bioreactor for
biofuel production and other related processes

— Nonbinding letter of intent issued by NELHA Board in May 2008
for 25 acre site

— HB 1628 would authorize $100m in special purpose revenue
bonds

42
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Other projects with/seeking legislative approval fo r
revenue bonds

— Geoplasma - $100m for MSW plasma arc project — approved in
2008

— LifeGrid Solutions — $80m for biomass and some MSW
gasification for ethanol — requested 2009

— One Planet Pacific Energy — $40m for 500 tpd C&D waste (PVT
landfill) using Kinsei gasification to energy — requested 2009

— The “credit crisis” has made financing problematic at present

Other proposals: Considering shipment to O ahu for
RDF-gasification
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Economies of scale make large plants cheaper than
smaller plants

Plant size ranges:

— Low, 170 tpd: East Hawai'i 2024-25 with 60% diversion

— High, 650 tpd: Total County 2024-25 with Plan 44% diversion
and flow control to prevent any other private facility

Estimated cost: $80-$200 per ton

44
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Strategies for managing the residuals that remaina  fter
reduction, reuse and recycling:

1. Issue an RFP for a new conversion technology

2. Truck waste from the South Hilo Sanitary Landfil |
(SHSL) to the West Hawai'i Sanitary Landfill (WHSL)

3. Expand the SHSL
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A.

@ mmo

Make a series of key decisions:

- Decide technologies to be included (e.g., New conversion technology?,
WTE?, barge to RDF on O’ahu?, barge to landfill on mainland?)

- Decide how much operating experience the County will require for any
technology

- Decide if the facility should be for East Hawai'i only or for the entire
County

- Decide if flow control ordinance is needed (i.e., prohibit development of
other private facilities that might compete for the same waste)

- Decide if County or private firm will finance the facility
Based on those decisions, proceed rapidly with issuing an RFP
Expand the SHSL or truck waste to the WHSL for short-term
Decide where residuals from the process will be landfilled
Decide on the backup strategy (trucking vs. expanding SHSL)

46
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When SHSL closes, trucking waste to WHSL is the
most certain option available

Could be implemented in 6-12 months
— Truck/trailer leasing

— Driver hiring and training drivers

Strong opposition from some
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A. Expand into the 7-acre expansion area (extends la  ndfill
capacity until approx. 2017) and the 65-acre quarry  site
- Conduct preliminary engineering and detailed cost estimates,
environmental review, and permitting
- Conduct boundary review for land ownership of quarry site

B. Compare the cost and decide to either expand SHSL into
the quarries, or truck waste to the WHSL site

C. Each 5-year IRSWMP review cycle assess whether or  not
to issue an RFP for a new technology for part/allo  f the
County waste stream

48
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Strategies are compared for the following six
criteria

1.

S e

Cost
Technology risk

Consistency with zero waste approach

Sustainability

Environmental impacts

Social impacts
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This shows the estimated, planning-level cost per ton of each strategy.

Actual costs could be wider than ranges shown depending on a host

of factors such as markets, bid climate, and procurement details.

Truck Waste

from East Expand SHSL

New Conversion Hawai'i to the and

Technology WHSL Continue WHSL
7-acre:

$82-$94/ton

$80-$200/ton $82/ton .

Quarries:

$69-$73/ton

50
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This shows what the County’s current tip fee ($85/ton) would be if the
system were in place today. It is not the estimated per-ton cost of the
option. Actual costs could be wider than ranges shown depending on a
host of factors such as markets, bid climate, and procurement details.

Truck Waste
from East Expand SHSL
New Conversion Hawai'i to the and
Technology WHSL Continue WHSL
$95-$99/ton for 4
years
(E)";IS; Hawal $95-$140/ton $95/ton then $90-$91/ton

in quarries for
long-term

For All County

$115-$235/ton

Same as above

Same as above

Residuals
51
Truck Waste
from East
New Conversion Hawai'i to the Expand SHSL and
Technology WHSL Continue WHSL
2a. Risk of Moderate-High : very little Moderate_; land _use. and
technology not . ; permits required;
. operating history. .
working as - . Low ; known constructed wetlands to
Sophisticated equipment o )
planned - technology | permit; Relatively common
. requiring long-term h
leading to . long-term operation and
maintenance )
added costs maintenance
zlt;'r?ﬁd(u[’ Truck from East to West,
p expand SHSL, or bale and Unknown Truck from East to West
technology barae
fails g
2¢. Requlator Moderate-High ; no Moderate ; constructed
risi(a 9 y regulations exist for some None wetlands for landfill is new
aspects of technologies in Hawai'i

aFor example, Hawaii DOH regulations currently require all municipal solid waste ash,
regardless of form, to be landfilled.
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Truck Waste from
New Conversion East Hawai'i to the Expand SHSL and
Technology WHSL Continue WHSL
Least consistent : Most consistent : | Somewhat consistent
High capital cost Little capital being Moderate capital being
solutions are generally | spent; As waste is spent; As waste is
seen as limiting diverted, total diverted, total disposal
progress toward zero disposal costs costs decline, but not by
waste; to mitigate, decline, but not by same percentage as
could size for what | same percentage as | waste disposal decline
remains after 60-70% waste disposal
diversion decline
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Meeting the environmental, economic, and social equity needs of the
present without compromising the ability of future generations to meet
their own needs

Truck Waste from
New Conversion East Hawai'i to the Expand SHSL and
Technology WHSL Continue WHSL
High Low Lowest

Minimum impact on Unknown potential Potential impacts to
future generations environmental future generations

and least impact to impacts could be and added land
land resources placed on future impacts at two sites

generations rather than one
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New Conversion
Technology

Truck Waste from
East Hawai'i to the
WHSL

Expand SHSL and
Continue WHSL

Depends on
technology; most
information suggests
air emissions from
thermal technologies
can be less than
mass-burn WTE; All
have process water
that must be treated -
anaerobic digestion in
particular

Some added air
quality impacts from
trucking (about 12-15
trucks per day); air
and water impacts
similar to today;
potential water
quality impacts low

No added trucking,
but potential exists for
water quality impacts
from landfilling in high
rainfall of East Hawai'i
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New Conversion
Technology

Truck Waste from
East Hawai'i to the
WHSL

Expand SHSL and
Continue WHSL

Depends on location;
potential
environmental justice
issue if sited at SHSL

Impacts to some
along truck routes
(12-15 added trucks
per day); strong
opposition by some
likely

Environmental justice
issue at SHSL site
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Additional questions?

Discussion
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May 4/5 — Present conversion technologies and
implementation plan

May 25 — CH2M HILL transmit first draft plan to
County SWD and SWAC

June 1/2 — SWAC/Council presentation of draft plan
June 1-5 — Public meetings on draft plan

June 15 — Comments from SWD and SWAC on draft
plan due

June 29 — CH2M HILL submit second draft plan
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July 1 — submit draft plan to State, Council, and
website, and begin public comment period

Sept 1 — end public comment period
mid-Sep — public hearing
Oct 1 — comments due from state

October — respond to comments, finalize plan,
approval by Mayor

Nov 1 — final plan to council for adoption by
resolution

December — County submit final plan to state for
approval

59
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