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Overall GHG Reductions for Solid
Waste Management — All Sources
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A Lifecycle Analysis of GHG
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From everyday collection to environmental protection, Think Greeni® Think Waste Management.

Ideal Solid Waste
Landfill Carbon Balance
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Landfill Carbon:
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California Landfill
Gas Control

» Landfills: Potential Significant Source of Methane

» But -- Landfill Gas Control for >20 years
— 95% of CA WIP has active gas control

From everyday collection to environmental protection, Think Green Think Waste Management. m

Barriers to LFGTE
Development

» Criteria Pollutant Emission Standards

— BACT for NOx and CO

— But not all LFG the same (Siloxanes, H ,S, VOCs)
— More Flexibility, Recognition of GHG benefi

What about
Diversion Credit
for LFGTE?

From everyday collection to environmental protection, Think Green Think Waste Management. m
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Challenges to Landfill {
Methane Recovery & Use

e 2006: 20 new WM LFGTE projects

— None in California
— 30in 2007 — None in California

From everyday collection to environmental protection, Think Green Think Waste Management.

Are There Other Options
for Landfill Gas?

BioReactor Landfill Technology
Refining LFG to Nat. Gas or Bio-diesel (0%)

Diversion of Organic Waste to Energy
(Conversion Tech, Fuel?)

From everyday collection to environmental protection, Think Green Think Waste Management. m

GHG Regulatory Drivers
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Conversion of Landfill
Gas to Natural Gas

» Opportunities:

— Current LNG CA Market: 70-80,000 gpd
¢ Projected growth to 500 — 600,000 gpd by 2015

Landfill
Diversion
Credit?

From everyday collection to environmental protection, Think Green Think Waste Management. m

Conversion of Landfill
Gas to Natural Gas

» Altamont Landfill Project

— Waste Management and its partners:
e Linde/BOC — world’s largest cryo-gas supplier

From everyday collection to environmental protection, Think Green Think Waste Management. m

Page 5



Regulatory and Market Barriers

m Biomass from Municipal Solid Waste
Sacramento, June 11, 2007

WASTE MANAGENMENT

Why Not Divert Organics Ig
from Landfills for Energy?

e Landfill GHG Emissions
—75% LFG Destruction: 0.20 MTCE/ton
909 - \eutra
-0.10 MTCE/ton
- 0.05 MTCE/ton

> -0.30 MTCE/ton

Conclusion? Maximize Energy Recovery !!

From everyday collection to environmental protection, Think Green Think Waste Management.

Net GHG Emissions — 750,000 pop
(Tons of Carbon Equivalents)
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Net Annualized Costs
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Relative GHG Emissions from
Various Sources of Ethanol
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From everyday collection to environmental protection, Think Green Think Waste Management.
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2 < BlueFire
t'fnrllﬁfu“ﬁ Basic Technology g@l

» Working with WM at El Sobrante LF
» Technology Category

*Products
—Ethanol
—Lignin
—Gypsum

From everyday collection to environmental protection, Think Green Think Waste Management. m

e Bluefire HOLE
ETRANDL Technology

Biomass*
Concentrated === Lignin —>|Power Production |
Acid Hydrolysis

Acid/Sugar
Separation

Sugar Conversion
BlueFirePatents are improvements to Products
to proven concentrated

acid hydrolysis technolo
Ll gy PRODUCTS
From everyday collection to environmental protection, Think Green Think Waste Management.
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Cellulosic Ethanol
Regulatory Constraints
to Commercialization

=Bluefire
ETRANDIL

¢

e “Does it count?”

— Municipalities faced with
compliance with landfill diversion

Diversion
Credit
Essential !

(I-Bluefire _ OO Srantior - S
friiint El Sobrante Biore inery ==g.|
Amount - $40 million (40% cost share of total project costs)
Location - Southern California Landfill
Output - Approx 18.6 million gpy ethanol

From everyday collection to environmental protection, Think Green Think Waste Management. m
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» Waste Industry has Excellent GHG & Energy History
* BioMass Waste Management Options Impact GHGs

— Landfill Gas, Capture, Energy and Carbon Storage
— Direct conversion of energy from waste

From everyday collection to environmental protection, Think Green Think Waste Management. m

Questions?

From everyday collection to environmental protection, Think Green Think Waste Management. m
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