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Which view is waste?

95% of everything we buy is thrown away at some point



Composition of Waste in the USA
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Compost / Fermentation
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Recycling




What is a landfill?

Degasification

Groundwater
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What is a landfill?

How long does a landfill last for?

** Operational Life Expectancy: 30-50 Years
* Monitoring after closure: ~30 Years




Middens

Trash or treasure? Sifting through
ancient rubbish for archaeological gold
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Start monitoring
your whole stack

Ancient trash dumps, or middens, such as this one at Harappa in Pakistan, are rich hunting grounds for
archaeologists.

Oldest ~140,000 years old (mid Paleolithic era)
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http://www.cnn.com/2011/10/04/world/europe/archaeology-ancient-trash/



Waste-to-Energy
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Waste-to-Energy
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2015 Project in the USA

MSW Consumed: 3000 tons/day

Electricity Produced: 95 MWe
40,000 homes
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USA Project Permit vs. Actual Emissions

Pollutant

NOx

Carbon
Monoxide

SOx

Unburned
Hydrocarbons

Particulate
Matter

J

Emissions

Permit

<50 PPM

<100 PPM
<24 PPM
<7 PPM

12 MG/DSCM

)

Actual
Emissions
Test**

< 35 PPM
<30 PPM
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*  All Data Shown For Typical Concentration (Parts Per Million Volume) Except Where Noted
**  Actual emission test conducted during compliance test three 4 hr. test per unit — 9 total test with range
showing high and low measurement under stable full load testing
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USA Project Permit vs. Actual Emissions
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*  All Data Shown For Typical Concentration (Parts Per Million Volume) Except Where Noted

m
**  Actual emission test conducted during compliance test three 4 hr. test per unit — 9 total test with range

B .w showing high and low measurement under stable full load testing
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Pasco County Ash Reuse - First in Florida to
Receive FDEP Authorization for Beneficial Reuse

FDEP approved beneficial reuse in
December 2014 for three applications
1. Bottom ash as road base

2. Bottom ash as aggregate in asphalt
3. Bottom ash as aggregate in concrete

. Proven Waste Conversion Technologies



High Tech Magnets for Optimized Recovery of
Ferrous and Non-ferrous Metals

Samples of Non-ferrous
Metals Recovered

by Eddy Current
Separator ———
Aluminum, brass, bronze,

copper... even gold and silver! = %
| nuggets

' Emerging Paradigms in Modern Waste-to-Energy Industry

Dense aluminum



Germany:
Disposal
Cost:
$294: 4 Person
Household

USA - King
County:
Disposal

Cost:

S$300: 4 Person
Household

1990’s 2010
MSW Generation  50.9 M Tons 49.2 M Tons

Composting 13 % 17 %
Recycling 26 % 46 %
Waste-to-Energy 18 % 37 %

Landfil —_—

MSW Generation 208 M Tons 250 M Tons

Composting 2% 8.1 %
Recycling 14 % 26 %
Waste-to-Energy 14 % 12 %

Landfill —»
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Germany: \’\

* Created 200,000 jobs to manage waste
* Generates €75 Billion contribution to GDP

USA Equivalent:

* “Bury” $S250-375 Billion in economic value in
landfills every year (GDP Opportunity cost)
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Germany: \’\

* Created 200,000 jobs to manage waste
* Generates €75 Billion contribution to GDP

King County Equivalent:
* 4,000 jobs
+S1 — 1.5 Billion in GDP opportunity cost
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Carbon
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