SWANA Landfill Symposium and Planning &
Management Conference

Alternatives Technologies to
Landfilling

Presented at:

SWANA Planning
& Management Conference

By:
John Roderique, P.E.
Vice President
~ADD Gershman, Brickner & Bratton, Inc.
GBB

SO STE
e June 2, 2009

CONSULTANTS

GBB Overview

Headquartered in Fairfax, VA

* Established in 1980 as an
objective adviser to
governments, institutions,
and businesses

e 28 years implementing
innovative solutions for waste
and recycling industry

« Dedicated exclusively to solid
waste management; more
focused than broad-based firms

* “Change Agents” to produce
better services and facilities
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Agenda

Resource Recovery Technologies in
the 1970s - 1980s

Solid Waste Management Now

Where do Waste-to Energy or
Alternative Technologies Fit in

Summary Points
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1. RESOURCE RECOVERY
TECHNOLOGIES IN THE
1970s-1980s
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Can We Get Fuel or Energy
from Waste?
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Union Electric. St. Louis, MO - RDF
Test - Burning
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Americology - Milwaukee, WI
WEPCO - RDF for Utility Coal Boiler

Pyrolysis
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Monsanto Baltimore
Pyrolysis Kiln
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Charleston, WV
Union Carbide Purox System
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Some Others That Came and Went

* Andco-Torrax - Slagging Pyrolysis
* Blount — Widmer Ernst mass burn

» Combustion Equipment Associates —
ECO-FUEL

* Grumman Ecosystems Corp. —
Selectomatic Commest Recycling

* Lantz America — Pyrolysis

» Takuma — mass burn Japanese
experience

CONSULTANTS 11

NCRR Recovery | Facility
New Orleans
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Pinellas, FL - 3000 Tons per Day
(Exterior)
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2. SOLID WASTE
MANAGEMENT NOW
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MSW Disposal in America

Combusted/
WTE

7%
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MSW Management System Costs
$100-$360 per ton

O Disposal

B Recycling
Processing

30%

H Waste Collection

IGJB'B1 20% @ Recycling
N 1) Collection
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Each person in U.S.
today generates
1,606 Ibs. per year

— In 2010, to grow to
1,752 Ibs. per year

Waste Facts

WoodOther
Glass6% 3%
%
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*  What is in our waste?

Rubber, Leather? Paper
Textiles 34%
7% \

Metal »
8%
Recyclables

p Plastic : ;
Feasible now to 12% A‘

recycle up to 50- Yard Trimmings
70% Food Scraps 13%
Energy content of 12%
remainder: 5,500
BTUs per pound

» Coal at 9,000
BTUs per pound

Total: 245 Million Tons (Before Recycling)

Source: US EPA, 2005 data
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MSW Recycling Rates, 1960-2006

In Millions of Tons
Source: U.S. EPA
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MRFs Operating in the U.S.

539
462
1 369
337
1 166
7 = I

1991 1993 1996 1998 2002 2006

Source: Governmental Advisory Associates, Inc.
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WTE is Accepted Worldwide

Location Number of Amount of MSW Managed by WTE as
Facilities % of Total MSW Generated
- 0,
USA 89 8-15% based on _MSW reported by EPA
and Biocycle data
Europe 400 varies from country to country
Japan 100 70 to 80%
cﬁjﬁré?: %?Owﬁgsne; (dtatistics as of 2004)
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Vienna, Austria
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Waste-to-Energy:
$14 Billion of Productive Assets

Servicing the U.S.

North Broward County, FL d - % Alexandria/Arlington, VA
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Viewing Covanta Alexandria/Arlington
WTE Facility from Neighboring
Elementary School Playground
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U.S. WTE Plants by Technology

Daily Design
Technology Operating Capacity Annual Capacity @
Plants (TPD) (Million Tons)

Mass Burn 65 71,354 22.1
Modular 9 1,342 0.4
RDF -Processing &
Combustion 10 15,428 4.8
RDF -Processing Only 5 6,075 1.9

@ Annual Capacity equals daily tons per day

(days/year) multiplied by 85 percent. Eighty-five percent of
RDF @ﬂpwﬂd&rantee f annual faility throughput4592
rocessing fa

@ Total Plants includes RDF H

Total U.S. Plants @

94

(TPD) of design capacity multiplied by 365

the design capacity is a
9 pacty 1.4

ilities that do not gel
98,791

rlerate power on site.
30.6

: ngg%lﬁtl\é% Kiser and M. Zan|

es, Imegra(gg

aste Managegﬁn’ fér fices Association, Apr&gO})A
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3. WHERE DO WASTE-TO-
ENERGY OR ALTERNATIVE
TECHNOLOGIES FIT IN
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Waste Management Hierarchy

Reduction

Re-use
Recycling &
Composting
/ Energy Recovery \

/ Disposal \

In 2005, EPA designated WTE energy as renewable energy.
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Typical Mass Burn WTE
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BB'] Source: Fairfax County, VA DPW.
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MWs of electricity

e Air emissions

for utility and industry boilers

* Ash management issues

dispose ash

CONSULTANTS

Some U.S. WTE Facts

Now: some 32 million tons MSW to WTE making over 2,300

» Potential: other 138 million tons that go to landfills annually
could generate an additional 6,000 MWs of electricity

— Controlled under the federal Clean Air Act; more stringent than

— 89 existing US facilities meet standards

— Bottom and fly ash generally combined for disposal

— Significant ferrous metals removal at facilities; some non-
ferrous; some aggregate and alternative daily cover applications

— Ash monofills, built to Subtitle D standards, generally used to

27

Biological
Aerobic Composting -
Anaerobic Digestion/ -

Alternative
Conversion Technologies

* Thermal/Chemical

Acid Catalysis &
Distillation

Direct Combustion
Gasification/Pyrolysis

Codigestion — Microwave Processes
Biodiesel — Plasma-Arc
Bioethanol — Thermal
Biological Decomposition
Pretreatment
Vermicomposting « Processing
— Fiberboard and
Construction
Composites

Refuse Derived Fuels

CONSULTANTS Source: Gershman, Brickner & Bratton, Inc., September 2008. 28
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Recent Planning and Procurement
Activities with Waste Processing
Technologies in the U.S

» Locations with Planning/Procurements:

— New York, NY; City of Los Angeles, CA; Los
Angeles County, CA; St. Lucie County, FL; Hawaii
County, HI; Frederick and Carroll Counties, MD
(NMWDA) ; Harford County, MD (NMWDA); City of
Sacramento, CA, Tallahassee, FL; Broward
County, FL

— 80 different companies responded

* GBB database has over 150 companies
offering alternative technologies

29
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Mass Burn; Pyrolysis

// Alternative Technologies and Cost —

22 Firms Reviewed

Size Range  New York City of Los
Technologies (Tons per City Angeles
Year) $ Per Ton  $Per Ton
Gasification; Plasma;
S .7 180,000-
Anerobic Digestion; 1,000,000 $200-700 $136-900

30
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Biofuel from Thermal Gasification
Enerkem Technology

Step 1: Step 2: Step 3: Step 4:

Feadstock Gasification Synthetic gas Corversion inta
pre-treatment Conversion of conditioning liquid fuel
Drying, sorting carborrich residues Cleaning and Catalytic conversion
and shredding into synthatic gas conditioning process of syngas

=55 for construdion
I B '!1 materisls
SOUD  WASTE
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Enerkem
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Gasification and conversion to ethanol
Modular and skid mountable

Catalyst conversion system proven
and operational

Feedstock flexibility

32
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ArrowBio Facility
Hadera, Israel

100,000 tons per year of MSW

320 TPD on a 6 days per week

basis

Initial separation of recyclables

using water slurry

23,000 tons of compost product
19,000 tons of residue

B—B Capital cost $70,400 per daily
' L installed ton

SOUD  WASTE
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ArrowBio Process Flow

Organic Bio-degradable
oy EE———

arganics
¥

Filtration systems
Ferrous metals
Acetogenic reactor

&
Unsorted

vNon-Ferrous
L= Methanogenic reactor
Inorganic p- Glass
Fertilizer

Other
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ArrowBio Facility — Hadera, Israel
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Arrow Bio - Sydney, Australia
300 tons per day MSW
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July 2008 — start-up achieved.

Gershman, Brickner & Bratton, Inc.



SWANA Landfill Symposium and Planning & June 2, 2009
Management Conference

Thermoselect SA

Swiss pyrolysis/gasification technology
Offered in U.S. by Interstate Waste
Technologies, the North American licensee
Seven facilities with this technology in
Japan

Actively marketing system in U.S.

Through Caribe Waste Technologies, Inc.
(CWT), in final negotiations for a 450,000
tons per year facility in Caguas, Puerto
Rico

37

Thermoselect Process Flow

Gershman, Brickner & Bratton, Inc. 19
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Plants Built in Japan Using
Thermoselect Technology

J City Start-up Design Feedstock | Constructor | Owner Syngas use Power
Year capacity generated
JFE NA

Chiba 1999 2X165 MSW + Japan Gas engine at

industrial Recycling steelworks
waste Corporation
(JFE)
Mutsu 2003 2X70 MSW Mitsubishi SumokitaLocal ~ Gas engines 2X1.2 MW
Materials Authority Office
Technological Association
Corporation
Kurashiki 2005 3X185 MSW+ JFE Mizushima Eco Gas engines at NA
Industrial Works steelworks
waste
Isahaya 2005 3X100 MSW JFE Kenou-Kennan Gas engines Jenbacher
KKK engines 5X1.6
MW
‘Source: Themais, .. Thermal Treaimen Review. Waste Management Word, July — August 2007.
S‘OUD WASTE Tokushima 2005 2X60 MSW Mitsubishi Chuo Local Gas engines 0.9 X2 MW
Materials Authority Office
MANAGEMENT Technological Association
Corporation
CONSULTANTS 39

Plasco Energy Group Inc.
Conversion System

Rafinsment
Chamber

SOUD  WASTE
VPRV

CONSULTANTS = 40

Gershman, Brickner & Bratton, Inc.

June 2, 2009

20



SWANA Landfill Symposium and Planning & June 2, 2009
Management Conference

Plasco Simplified Flow Diagram

| Recyclables | Municipal | Plasco

‘ Processing |Waste |00nversiun Process
1
Recyclables £ wﬂ - e bl :-6
Processing ﬂ i i (Steam Turbine] N
Y Rosiisal MSW e at
J“-‘..“ ‘—
W Tacility [}
Quality | Sulfur Engine
v Water ! Products Exhaust
- &
Recovery X 0.1 % DISPOSAL
! iy (HEAVY METALS)

Maximum Technical Advantage
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Plasco Process at Ottawa (Trail Road)

--------
»»»»»»
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Technologies and Risk

Alternative Risks/Liability Risk Summary
Proven commercial technology
Mass Burn/WaterWall Very Low
Proven commercial technology
Mass Burn/Modular Low
Proven commercial technology
RDF/ Dedicated Boiler Low
Proven technology; limited U.S
RDF/Fluid Bed commercial experience Moderate
Previous failures at scale, uncertain
commercial potential; no operating
experience with large scale
Pyrolysis operations High
Limited operating experience at only
small scale; subject to scale-up
Gasification issues High
COMNSULTANTS Source: Gprshman, Brickner & Bratton, Inc. September 2008. 43
Total GHG Emissions
(MTCO2E/day) from:
Baseline .
... Alternative
Description
Baseline MSW it GHG Emission Barrels of Oil
R MSW .
Generation and . or Reduction ~ Saved
Management Selerationlond Difference (bbls/day)
Management
Waste . e
landfilled 20% Recycling 110 (310) (420) 523
Waste .
landfilled 50% Recycling 110 (543) (653) 907
B ————— 50% Recycling
CONSULTANTS i and Rest to 110 (597) (707) 904 44
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4. Summary Points

Q Set ‘real’ diversion/recycling goals higher (real 50-60%)
with supporting policies, programs, and services
Squeeze down money spent on collection part of the
solid waste dollar to support and sustain recycling
Public ownership structure to assure waste flow control
and keep a greater share of revenues
Current disposal cost environment needs to be high to
support WTE economically, approaching $100 per ton
Do long-term contracts with service providers with track
record
Beware of vendors offering unproven technologies with
attractive economics and promises
Landfill disposal capacity always required — have it or
secure it under long-term contracts

0O 0O 00 0O O
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Thank you!!

John Roderique

[roderigue@qgbbinc.com

1-800-573-5801
1-703-663-2431 (office)
1-703-698-1306 (fax)

www.gbbinc.com
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