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The Real Impacts of Household Consumption
by Michael Brower and Warren Leon

An Inconvenient Truth

• 3 things that are a collision between
civilization and earth

– 1. Population (10,000 generations to reach
2billion--One human lifetime to reach 9 billion
people)

– 2. Science and technological revolution
– 3. Our way of thinking (boiling frog syndrome)
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Population and Consumption
Population and Consumption

by Commoner, Ehrlich, and Holdren
1970's

7.3 billion
in 2100

decreasing family size
to desired fertility

reduce population
by 1 billion more

meeting unmet need for contraception
can reduce this total by

2 billion

1970 projection
10.2 billion by 2100

world is now in the midst of a
global transition

both births and deaths have dropped
more rapidly than expected

Projection
2050

8.9 billion
high 10.6/low 7.3

6 billion people+
2002

growing at 1.3% yr
peak growth in all history 1960s  2.1%

Population

transformed materials and energy
leave less future use

threatens human health

consumption is the human transformation
of materials and energy

consumption

80% of people live in less developed areas(4.8 billion)
1.2 billion in industrialized nations

Affluence

improve technology
substitution of information
for energy and materials
will increase efficiency

decarbonization and dematerilization
less carbon per unit of energy
energy per unit of prod. less

increase efficiency

1995-2050 projection
population 1.6 x, agric. doubled

2.4 x energy used
4.3 x economy

1950 -1990
population doubled

food production tripled, energy 4x
and economy 5x

energy, materials and information
between 1950 and today global energy production

increased more than 4 fold

Technology

Environmental Problems

The Most harmful Consumer Activities
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Tragedy of the commons

• The over-use of common-property or free access
resources

• Includes clean air and atmosphere, water, land,
ocean, wildlife……

• Thinking….The reasoning of people that says if I don’t use it someone
else will, the little bit I pollute is not enough to matter, and all of these

resources are renewable
• It is the cumulative effect of exploiting free resources that eventually

exhausts and ruins it.

Recent report from the National
Research Council

• One view of public debate:
• For over two decades, the same frustrating exchange has

been repeated countless times in international policy
circles.  A government official or scientist from a wealthy
country would make the following argument:  The world is
threatened with environmental disaster because of the depletion of natural resources (or
climatic change or the loss of biodiversity) and it cannot continue for long to support its
rapidly growing population.  To preserve the environment for future generations, we
need to move quickly to control global population growth, and we must concentrate the
effort on the world’s poorer countries, where the vast majority of population growth is
occurring.

Gov’t officials and scientists
from low-income countries…

• Would typically respond:
• If the world is facing environmental disaster, it is not the fault of the

poor, who use few resources.  The fault must lie with the world’s
wealthy countries, where people consume the great bulk of the world’s
natural resources and energy and cause the great bulk of its
environmental degradation. We need to curtail overconsumption in the
rich countries which use far more than their fair share, both to preserve
the environment and to allow the poorest people on Earth to achieve an
acceptable standard of living.

World & US energy Global energy consumption

Top 100 Power Plants in the World

Take a guess?
Of the top 25…….how many are in the USA?

And what primary energy source are the majority?
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Oregon energy use

Electricity…..

Is a secondary source of energy

Oregon electricity
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http://www.oregon.gov/ENERG
Y/SITING/power.shtml
 State of Oregon Energy Office

Electricity Suppliers to Oregon:
BPA provides power to 36 consumer owned utilities

•PGE 40%
•PacificPower 32%
•Remainder mixed between Oregon, Washington, Idaho,
Montana, Utah and Wyoming.

From May 2000 though June 2001, wholesale prices in the West spiked to several
thousand dollars per megawatt-hour. Previously, wholesale electricity prices had
ranged from $10 to $50 per megawatt-hour. A megawatt-hour is 1,000 kilowatt-
hours (kWh), which is the amount of electricity the average Oregon household uses
in a month. A kilowatt-hour measures the amount of electricity consumed over
time. A combination of market factors caused wholesale prices in the West to soar:

•Growth in electricity use outpaced the growth of supplies.
•A severe drought in the West reduced hydro supplies.
•The price for natural gas to fuel power plants increased.
•Flawed deregulation of California retail markets affected prices throughout the
region. 

Wholesale prices stabilized by mid-2001 primarily because electricity use declined.
Retail rates, though falling somewhat, could remain relatively high in 2003 because
of delays in passing on wholesale power costs to customers.
There should be adequate power for several years, even in a drought. However,
adequate resources do not guarantee stable wholesale prices. The West is
dependent on natural gas-fired power plants. If natural gas prices spike, power
prices likely will follow.
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Oregon electricity Non-renewable sources of fuel

Natural gas power plants

• A gas turbine works like an
airplane engine.
Compressed air is forced
into combustion chambers,
where it is mixed with natural
gas fuel.

• The mixture is then burned,
making combustion gas.
This hot combustion gas
expands through the turbine.
Its heat energy drives a
generator, producing
electricity.

Gas or oil

emissions
• Power plants are a major source of air pollution, with coal-fired power plants

spewing
– 59% of total U.S. sulfur dioxide pollution and
– 18% of total nitrous oxides every year. 

Coal-fired power plants are also the largest polluter of toxic mercury pollution5, largest
contributor of hazardous air toxics, and release about 50% of particle pollution. 

Additionally, power plants release over 40% of total U.S. carbon dioxide emissions, a prime
contributor to global warming.8

Power plants are second only to automobiles as the greatest source of NOx emissions.  
When nitrogen oxide (NOx) reacts with volatile organic compounds (VOCs) and sunlight,
smog (ground level ozone) forms.

When the Clean Air Act of the 1970s was passed, Congress included a
"grandfathering" loophole that allowed older power plants to avoid meeting
the modern pollution control standards

 As a result, today most existing power plants are between 30-50 years old
and are up to 10 times dirtier than new power plants.

Reference resource

http://www.epa.gov/cleanenergy/imp
acts.htm
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Comparative impacts coal & gas
air emissions, water use, water discharge, solid waste, land use

• The average emissions rates in the
United States from natural gas-fired
generation are:

• 1135 lbs/MWh of carbon dioxide,
• 0.1 lbs/MWh of sulfur dioxide,
• 1.7 lbs/MWh of nitrogen oxides.

• Compared to the average air emissions
from coal-fired generation, natural gas
produces

• half as much carbon dioxide, less than a
third as much nitrogen oxides,

• and one percent as much sulfur oxides at
the power plant.

• In addition, the process of extraction,
treatment, and transport of the natural
gas to the power plant generates
additional emissions.

•  Methane, a primary component of natural gas
and a greenhouse gas, can also be emitted into
the air when natural gas is not burned
completely. Similarly, methane can be emitted
as the result of leaks and losses during
transportation. Emissions of sulfur dioxide and
mercury compounds from burning natural gas are
negligible.

• The average emission rates in the United
States from coal-fired generation are:

• 2,249 lbs/MWh of carbon dioxide,
• 13 lbs/MWh of sulfur dioxide,
• 6 lbs/MWh of nitrogen oxides.

• Mining, cleaning, and transporting coal to
the power plant generate additional
emissions.

•  For example, methane, a potent
greenhouse gas that is trapped in the
coal, is often vented during these
processes to increase safety.

• The largest source of mercury pollution is
coal fired power plants, and 45 of 50
states have issued consumption
advisories of eating fish. 500 lakes
sampled all have mercury, 55% of
women eating fish twice a week were
over EPA standard, c76% hildren under 3
as well. 4 out of 5 predator fish (high on
the food chain) are over limit for mercury.

Oil for elec generation
• Burning oil at power plants

produces nitrogen oxides, sulfur
dioxide, carbon dioxide, methane,
and mercury compounds.

• The amount of sulfur dioxide
and mercury compounds can
vary greatly depending on the
sulfur and mercury content of
the oil that is burned.

• The average emissions rates in the
United States from oil-fired
generation are:

• 1672 lbs/MWh of carbon dioxide,
• 12 lbs/MWh of sulfur dioxide,
• 4 lbs/MWh of nitrogen oxides.

• In addition, oil wells and oil
collection equipment are a source of
emissions of methane, a potent
greenhouse gas. The large engines
that are used in the oil drilling,
production, and transportation
processes burn natural gas or diesel
that also produce emissions.

Mercury pollution
• The 600 plus coal-fired power plants

in the United States, which produce
over half of the country’s electricity,
burn 1 billion tons of coal and
release 98,000 pounds (44 metric
tons) of mercury into the air each
year.

• Power plants yield an additional
81,000 pounds of mercury pollution
in the form of solid waste, including
fly ash and scrubber sludge, and
20,000 pounds of mercury from
“cleaning” coal before it is burned.

• In sum, coal-fired power plants
pollute the environment with
some 200,000 pounds of
mercury annually.

Centralia Power Plant

• Located Centralia,
Washington

• 90 miles north of
Portland, Oregon

• Largest coal-fired
power plant in the
Northwest

Centralia
• 12,000 people live in town
• Chehalis - 6,000

• 200 employed in plant
• 600 in mine
• Rest of population is

support systems, like
groceries, restaurants, etc.

Centralia Power Plant
• Coal reserves obtained

mineral rights in the 50’s-
60’s

• Plant built 1960
• 1970’s online
• 1400 megawatts
• 2.5cents pkwh cost
• 4-7 market cost
• Bonneville power

distributes
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coal Centralia Power Plant
• $300 million to build
• Sold for $200 million 40

years later in 2000 to
Canadian company called
TransAlta for 20 years.
Expires 2020.

Consumes 7 mil tons of coal
per year

Coal

• Mostly carbon

• 25% water
• 7% sulpher (make

SO2)

• 14% ash

By products of coal fired energy
• Ash
• 40% bottom ash, waste
• 60% top ash, fine used for fly

ash products (cement additive)
coarse, waste

• SO2 (94 tons) yr
• Calcium phosphate
• Gypsum
• Nox
• Co and Co2 (9mil tons)
• N20 (31 tons)
• Particulates (2.8k tons)

Subsidies
• Sales tax exempt for

building
• Sales tax exempt for coal

indefinite
• Property tax exempt

indefinite
• Special exemption on

pollution restrictions, old
section exempt, new
section waived

Centralia Power Plant

• In the watershed of Mt.
Rainier, and the
Pacific Ocean

• Air patterns over
Rainier National Park
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In the jet stream
• Mt. Rainier
• Established in 1899. 235,625 acres (97%

is designated Wilderness).

• Includes Mount Rainier (14,410'), an
active volcano encased in over 35 square
miles of snow and ice.

• The park contains outstanding examples
of old growth forests and subalpine
meadows.

• two million people come to enjoy the
grandeur and beauty of Mount Rainier
each year.

glaciers
• Mt. Rainier
• Glaciers are an indicator to climate change, but

also provide the necessary clean water for all
living species within its watershed, including
humans.

• When toxic pollutions are emitted into the air
that drop onto the glaciers, the pollutants are
trapped into the air and ice crystals, which
eventually melt into downstream waters.

• For more information on Mt. Ranier glaciers see
http://www.geol.pdx.edu/Glaciers/
MRNP/Basics00.html

NW Environmental Advocates(represent Wash & Oregon residents)
filed intent against Wash. Dept. of Ecology and SW Air Pollution Control Authority failing

to implement Clean Air Act

• Centralia 33% cause of
visibility impairment in national
park

• Acid rain (6 times higher than
allowed for alpine lakes)

• Pollution from Centralia range
(Mt. Baker to the columbia
river gorge)

• 19.7 deaths and 677 illnesses
directly attributable to Centralia

Clean Water Act

• See web page for more
information

The largest hydroelectric producing river in the USA

4/17/07

Cadillac Desert

Marc Reisner
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4/17/07

First Causes
• 1/4 million dams in the U.S. over last 100 years
• Ignoring the earthen dams- 50,000 remain
• Subtract small dams leaves 2,000 really big dams
• They are 60 stories high or four miles long,..
• They contain enough concrete to pave an interstate highway end to end..

4/17/07

An archaeologists view
• These are the dams that will make archaeologists blink!

• Did our civilization fall apart when they silted up?
• Why did we feel so compelled to build so many?
• We know surprisingly little about vanished civilizations whose majesty and

whose ultimate demise were closely linked to liberties they took with water.
Reisner

4/17/07

The beginning
• The great white winter of 1886, a parabolic curve of rushing frigid air from the artic ran

over the plains. The windchill approached 100 below, and
• Trapped for weeks,months, pioneers  literally lost their minds, starving…..
• Cows were found piled by the hundreds at the corners of fenced quarter sections, all

facing southeast. (enough cows died to feed the entire nation for a couple of years)
• Bankrupt cattle barons dismissed thousands of hands
• As soon as the frigid cold was gone, the droughts followed, with temperatures as high as

118 in Colorado in 1888.
• By 1890, the 3rd year of the drought, the people of the
• plains states began to turn back east.
• Tens of thousands went to wetter Oklahoma to the land that the federal government

usurped from 5 indian tribes.

4/17/07

The rains came
• While the drought was happening in the plains, in the east it was pouring continually for

weeks.
– On the Allegheny River, Pennsylvania, sat a big earthfill dam built 37 years earlier, it was the

largest dam in the world.
– Rains rose in the reservoir and turned the dam into “cream of wheat”, On May 31 the dam

dissolved….sixteen billion gallons of water dropped like a bomb on the town below. Before
anyone had time to flee, Johnstown was swallowed by a 30 foot wave, the dead eventually
counted as 2,200 - more casualties than the San Francisco earthquake and fire, and nine times as
many as the Chicago fire.  The only disaster in American History that took more lives was the
hurricane of Galveston, Texas eleven years later.

4/17/07

The rapid rise of irrigation
• The federal irrigation movement began in the early 1890’s,

– Most good sites were simply gone
– Pioneers had successfully ventured into Oregon, Washington and California,
– Homesteads were already situated on natural streams
– In the 1870’s and 80’s hundreds of irrigation companies ceased to survive after 10

years.
– The 8th National Irrigation Congress of 1898, a Colorado legislator likened the

American West to a graveyard, littered with defunct irrigation corporations.

4/17/07

Theodore Roosevelt
• Returned from the west convinced that “vast areas of public land which

can be made available for…..settlement” but he added “by building
reservoirs and main-line canals impractical for private enterprise.”

• The American West quietly became the first modern welfare state.
• The Reclamation Act of 1902 was a sharp left turn in American

politics.
• The only way to prevent more cycles of disaster was to build a

civilization based on irrigated farming.
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4/17/07

The Reclamation
• By June 17, 1902 the Reclamation Act became law.
• The underlying problems were politics and money. Under the terms of

the Reclamation Act, projects were to be financed by the Reclamation
Fund, which would be filled initially by revenues from the sale of
federal land in the western states and then paid back gradually through
sales of water to farmers

• (farmers, under the law, were exempted from paying interest on all
repayment obligations, which of course is an indirect burden on the
general taxpayer which has amounted to a subsidy of ninety cents on
the dollar).

4/17/07

Rules
• “The engineers who staffed the Reclamation Service tended to view

themselves as a godlike class performing hydrologic miracles for
grateful simpletons who were content to sit in the desert and raise
fruit.”

• The soil turned out to be demineralized, alkaline, boron-poisoned;
drainage poor that turned land into swamps; and markets for the crops
didn’t exist.

• The Reclamation Act gave everyone up to 160 acres (a man and wife
could jointly own up to 320 acres)

• But all depended on irrigated land.

4/17/07

The first reform
• A $20 million loan from the Treasury to the bankrupt Reclamation

Fund to keep the program from falling on its face.
• It was funded in 1910, the same year Section 9, an ill advised clause

that promoted the construction of new projects where they couldn’t
work was repealed.

• Congress quickly began writing Omnibus authorization bills, in which
bad projects were thrown in with good ones. The reforms began to
concentrate on making bad projects work - “bailing them out”

4/17/07

1924
• The reclamation program changed the repayment period from 20 years to 40 years. What turned out

from there was the biggest problem of 20th century agriculture: huge crop surpluses.
• Production and prices reached record levels during WW1, when the war ended, production remained

high, but crop prices did not. The value of crops grown on Reclamation land fel from $152 million in
1919 to 83.6 million in 1922 - leaving farmers in default.

• Prices of land pre-project years valued at $5-10 an acre was suddenly worth fifty times that. By 1927
1/3 of the farmers sold their land….. To buyers that were usually wealthy speculators who received
tax breaks from Congress. One of those sales were the Salt River Project in Arizona was all but taken
over by speculators.

4/17/07

Subsidizing by hydro
• Reclamation is measured not in engineering units but in homes and

agricultural values… The service regarded itself as an engineering outfit.
• Reforms extended payment period to now fifty years, setting water prices

according to the farmers “ability to pay, using hydroelectric revenues to
subsidize irrigation costs.

• Herbert Hoover, A Californian and an engineer elected in 1932, free wheeling, free-
spending patrician. A period when a dozen dams were authorized in one single stroke.

4/17/07

Economics
• Mattered little, if at all.
• If irrigation ventures slid into an ocean of debt, the huge hydroelectric dams

authorized within the same river basin could generate necessary revenues to
bail them out (or so was thought)

• The first and most fateful transformation was in the most arid and hostile
quarter of the American West, huge desert basin transected by one
comparatively miniature river:  The Colorado.



10

4/17/07 4/17/07

Photo show
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Marc Reisner
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Marc Reisner

4/17/07

Salt deposits cover ruined farmlands
 in San Joaquin Valley, California

4/17/07

George Gillette, chairman of Fort Berthold Indian
 Tribe, weeps As Sec. Of Int signs a contract
 that the tribe sells 155,000 acres
For the Garrison Dam and Reservoir Project 1948.
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50 years - Granite Reef Aqueduct Of the Central
Az. Project; is the one Thing that Arizonians
think that can save them. That is until all 7 states
Begin demanding their share of the
Colorado River.

4/17/07 4/17/07

Glen Canyon Dam spillway
Jumbo jet size

4/17/07

Wind Gap Pumps, Feather River Consumes 
electrical output Of a nuclear power plant, 
Between Los Angeles and disaster

4/17/07

Mono Lake, California slowly dying
After water being diverted and piped
To California, 300 miles away.

4/17/07

Aqueduct across Mojave Desert to 
California
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Architectural wonder of the world dams
Hoover Dam

Ecological Footprint -- 40% of  material resources
and energy flows in global economy are in

constructing and maintaining buildings.

The Most harmful Consumer Activities
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Assignment for Tuesday
• Draw in flow diagram format what
• the life cycle of coal, natural gas,
• oil or your choice of energy cycle:
• Example:

extraction

transportation

processing

Byproduct
disposal

Elec
generation


