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Fuel Sources and Designers

Ed Mazria & Architecture2030

(23 wasted)

(45 wasted)

0.24 quads/million people

52% wasted

1st Law Efficiency = 48%

0.36 quads/million people

57% wasted

1st Law Efficiency = 43%

Sankey diagrams
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1999 U.S. population 280 million

0.35 quads/million people   55% wasted, 1st Law 45%

Primary Energy Flow in the U.S. shows huge energy losses, scant use of 
renewable energy. US energy use 2004: ~92Quads; 0.32 quads/million

LOSE 62% 
USE 38%
(1st Law)

LOSE 25%

USE 75%

Coal and oil account
for ¾ of our carbon
emissions

1st Law Efficiency = 43%

Per capita use = 0.33 quads/million
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1st Law Efficiency = 39%

1st Law Efficiency = 39%

1st Law Efficiency = 32.7
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The fossil fuel spike in historic perspective:

So what’s next?

• 50% gas

• 30% renewables

• 20% nuclear

1980 projection:

100 Quads in 2000

2015 generation:

97.5 Quads

Combustion fuels 

have ruled…

Historic and predicted energy sources 2016:
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Global Warming…

Climate change
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Combustion Fuels

Wood & Bio-Mass

4.72 – 4.83 Quads

Coal

15.7 – 10.5 Quads

Oil and Gas

63.7 – 76.9 Quads

2015 vs. 2021 values

Wood and Bio-Fuels
(4.83 Quads)

Air Pollution and 

Deforestation
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Solutions:

• Higher efficiency stoves and fireplaces

• Use of timber industry wastes

• Bio-Fuel croplands

Conflict between food and fuel

How about algae?

Or elephant grass?
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Coal
(10.5 Quads)

Air pollution
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Environmental degradation—West Virginia strip mining

Acid rain
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NOX (NO2)  emissions

[California]
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Health
Lungs

Skin and Birth Defects
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Ozone depletion
• Air-Conditioning

• Refrigeration

• Fuel Combustion

Coal energy generation: 2004 22.6 Quads

2008 22.4 Quads

2012 17.4 Quads

2015 15.7 Quads

2020 <15.0 Quads

2021 10.5 Quads

Why?
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Oil and Natural Gas
(35.1 & 31.3 Quads)

Air Pollution

(from transportation)

Air Pollution
(refining, storage, accidents)
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Air Pollution

War

Kuwaiti Oil Fields Summer 1991

Upside of COVID
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Natural Disasters

Hurricanes Katrina 

and Rita

Transport Accidents
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Deepwater Horizon 2010

Key West T-Shirt
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Environmental controversy
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2010

2004
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Also: The Denver 

Business Journal claims 

that the amount of water 

used each year for 

hydraulic fracking at 

Colorado drilling sites is 

enough to supply nearly 

300,000 people a year 

for household use. 

…and Berkeley has!!!
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Following our bad example?!?!?

Nuclear Power
(8.13 Quads)

An alternative to 

combustion?
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Containment

Is the sun setting on nuclear?

…or rising?
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Microclimatic effect…

steam from cooling towers

France has 58 reactorsFrom my flight over France

Social Unrest

Social Distress
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Rising misgivings

Rising costs

Last one $$$$—>

2022 Update
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Accidents @ Chernobyl

1986 disaster,

Still radioactive

Japan Earthquake and

Tsunami 2011

…and inspired Architecture2030 to 

post the above comparison of energy 

efficiencies…

…explosion, radioactive release, 

30% power loss in Tokyo, 

economic & social chaos…

Radioactive wastes
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Transportation

Storage
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Ultimate solution?
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Re-Use or

Oooops

Proposed Nuclear Fusion Plant

2021 Canada

Amanda Levete Architects

…stay tuned for what we can do in Idaho…
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