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The Following presentation will discuss the impact of tree
population on pollution, their ability to cleanse the air and several
strategies to increase tree population. Arcology will be discussed as a
means to lessen the use of trees in architecture; and the impact paper
production has on trees, as well as tree alternatives in the production of
paper production, will be discussed
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Abstract:

The Urban Forest Effects (UFORE) computer model was developed to
help managers and researchers quantify urban forest structure and functions. The
model quantifies species composition and diversity, diameter distribution, tree
density and health, leaf area, leaf biomass, and other structural characteristics;
hourly volatile organic compound emissions (emissions that contribute to ozone
formation) throughout a year; total carbon stored and net carbon sequestered
annually; and hourly pollution removal by the urban forest and associated percent
improvement in air quality throughout a year.
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Abstract:

Around the world, as cities reach unprecedented sizes, their increasing social
and environmental problems need to be addressed if we are to avoid
catastrophe. Paolo Soleri’s arcology model aims at a more balanced relationship
between urban form and efficiency of performance within a unique conception of
the modern city. Since 1970 a prototype has been constructed at Arcosanti  in
the central Arizona desert to test the validity of the arcology model exploring
such issues as the intensification in the use of space, higher residential densities,
centralization, compactness, the integration of land uses, and self-containment of
habitat. This essay describes both the arcology theory and the Arcosanti project
and how the related ongoing work has wider significance in responding to some
of the overlapping challenges that are involved in a movement towards more
sustainable built environments.
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Abstract:

This article presents a modeling framework that enhances our ability to
analyze the implications of policy for future sustainability of industrial
systems. The framework quantifies the relationship between physical input
and waste flows, capital vintage, and investment behavior in the U.S. pulp
and paper industry. A regional vintage model is developed that
simultaneously incorporates investment decisions, vintage structure of the
capital stock, and physical material and energy flows, in addition to paper
demand. Each capital vintage is specified by size, output structure, and
age-specific retirement rates, as well as fiber use and energy intensities.
Both embodied and disembodied technological change are incorporated, as well
as greenhouse gas emissions from fuel use, and decomposition and
incineration of waste. Estimated equations are used to simulate industrial
futures until 2020, from a system of nonlinear differential equations.
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Forests cover one third of  the Earth’s land mass

More than 56,000 square miles of natural forest are lost each year

Provide shade - shade from trees can reduce utility bills for air 
conditioning by 15-50 percent; provide natural "low-tech" cooling;
less need to build additional dams, power plants, and nuclear
generators.

Cleans groundwater

Soil Stabilization & reduce soil erosion.

Provide means for biodiversity habitat – riparian zone along bodies of
water for cooler temperatures and increased habitats: insects,
fish and further up the food chain.

Removes harmful nutrients through absorption, such as cadmium,
chromium, nickel, and lead; as well as pollutants, such as
carbon oxides, sulfur dioxide (SO2), ozone (O3), nitrogen
oxides and sulfur oxides.

Trees: What are they good for?
About half of the greenhouse effect is caused by CO2.

Each person in the U.S. generates approximately 2.3 tons of CO2 each year.

Trees store carbon as cellulose in their trunks, branches, leaves and roots
while releasing oxygen back into the air (carbon makes up majority of
their food).

1 acre of forest will absorb about 2.5 tons of carbon per year.

A single mature tree (<10 years old) can absorb carbon dioxide at a rate of 13
lbs. per year.

For every ton of wood that grows, about 1.5 tons of CO2 are removed from the
air and 1.07 tons of oxygen is produced.

Trees’ Affect on CO2

Planting 100 million trees could reduce the amount of carbon by an estimated
18 million tons per year

Estimated 321 million acres need to be planted to restore and maintain the
productivity of soil and water resources, meet industrial and fuel-wood needs in
the third world, and annually remove from the atmosphere roughly 780 million
tons of carbon (about 25% percent of the 2.9 billion tons of carbon produced
into the earth's atmosphere per year.)

How many trees we need?

Waste of Space?
A Portland city blocks are estimated at 68,000 sq. feet (approx. 1.6 acres)

           Park Blocks                                                   Waterfront

Expendable: trees or convenience?

Proposition #1
Replace 10 Portland city blocks with trees instead of buildings (no pavement,

structures or any walkways; just trees).

1 block = 1.6 acres

Spacing trees 15’ x 15’ will get 194 trees per acre

194 trees  X  13lbs CO2 absorbed per year per tree = 2522 lbs CO2 absorbed

per acre.

2522 lbs per acre  X 10 blocks  =  25220 lbs of CO2 absorbed by 10 Portland
city blocks (12.61 tons of CO2 reduced by 10 city blocks)

Equal to the CO2 emissions of roughly 5 to 6 people

10 city blocks = 5 to 6 people CO2 emissions

Proposition #2

Each person in Portland plants one tree.

In 2005 Portland's population was 533,492 people.

533,492 people = 533,492 trees

533,492  x  13lbs CO2 per year  =  6,935,396 lbs per year (3,467.7 tons 
CO2 absorbed per year)

3467.7 tons absorbed/ 2.3 tons CO2 per person =

Enough trees for 1,508 people per year
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Proposition #3: Soylent Trees Soylent Tree Questionnaire:

A) Trees are good

B) Trees are a waste of space and should be punched

1.65 Billion est. answer B (25% or Earth’s
population)

Alternative Construction

Building your dream home without
the use of trees

Cob

• Made from clay, sand, straw, and water

• Fireproof, resistant to seismic activity

• Inexpensive, easy to sculpt

• Time-tested over thousands of years

Modern & Medieval Cob Bale-Building Construction

• Bales may be used as structural elements and
insulation.

• High density (compressed) bales can support
heavy loads.

• Types of bales can include: Straw, Tires,
Cardboard, Paper, Plastic, Used Carpet, and “bag
bales” full of rice hulls, etc.
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Bale Construction Other Possibilities

• Underground & Subsurface construction
• Mortarless Block (Adobe)
• Bamboo (flooring and framing)
• Earth Bags
• Steel Framing (recycled)
• Rammed Earth
• Cork (sustainable flooring)
• Recycled Glass (whole bottles or fragments)

Various Alternatives

Alternative Construction

Re-thinking Cities

Arcology Arcology

• Paolo Soleri’s Concept of Ecological
Human Habitats developed in the late
1960’s

• Remains predominately an unapplied theory
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Soleri on Arcology

• “In nature, as an organism evolves it increases in
complexity and it also becomes a more compact or
miniaturized system. Similarly a city should function as a
living system. Arcology, architecture and ecology as one
integral process, is capable of demonstrating positive
response to the many problems of urban civilization,
population, pollution, energy and natural resource
depletion, food scarcity and quality of life.”

Estimates

• According to Soleri’s estimates Arcologies
would need about 2% as much land as a city
of comparable size.

• Modern cities devote as much as 60% of
their land to roads and automobile periphery
while an Arcology would have no need of
such.

The Aim of Arcology
• Increase uninhabited wilderness areas for

ecological and recreational purposes.
• Maximize logistical efficiency of food

distribution systems.
• Use passive solar architectural techniques and

ecological engineering to regulate heating,
lighting, cooling, power, and water to create an
alternative to “hyper-consumption and
wastefulness.”

Conceptual Arcologies Conceptual Arcologies Conceptual Arcologies
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Saving Those Who Remain
an exploration into tree conservation focused on tree replacement,

alternative construction, and alternative paper usage

More than 30 million forested acres will be gone by
New Years, next year we can look forward to 30

million more forested acres disappearing, 1.2
million in America.  With their loss something

integral to the American landscape is gone, and
something of the American quality of life as well.

Where do all the trees go?

most will end up here
For every ton of paper produced, two to four tons of
logged trees are used, more than 300 million tons of
paper are produced annually, this is expected to
double in four years

Modern Paper
Consumption

A trillion dollars (yes, that is trillion) is spent on print materials in the US every year

The average US office worker uses over 10,000 sheets of printing and copying paper per
year.

The average US office worker generates 2 lbs. of paper waste per day.

Per capita consumption of paper in the US is currently over 748lbs.

Developing nations, India and China, with their combined 2 billion inhabitants, consume less
that 25 lbs. of paper per capita.

Paper consumption has increased six-fold over the past 50 years.

Paper and packaging waste make up over 40% of North American solid waste landfill.

Every pound of waste that business generates, whether it is toxic or not, is a drain on
profitability, productivity and environmental performance, and it hinders the full health
of the American people – particularly dioxins

Alternatives
• Increased Recycling
• Alternative Papers
• Electronic Storage

Currently 40% of our landfills consist of discarded paper
Less than half of papers used in the office will be recycled
Only 10% of the paper market consists of recycled paper

Creating paper takes more water to process then any other textile, 2 - 3 1/2 tons of
felled trees to make one ton of paper, and releases harmful toxins into the water
of nearby communities
The average American office worker is estimated to use a sheet of paper every 12
minutes = 500 pages/person every two weeks minimum.  The same office worker
will dispose of 100-200 pounds of paper every year.



7

• Recycled paper has significant environmental advantages
over virgin paper production, including less impact on
forest resources, less air pollution, less water pollution,
less water consumption, less energy consumption, and
less solid waste.

• 500 types of recycled papers are on the market, many equal
virgin paper quality and price

• 30% Post-consumer waste is easily available and affordable
• Cut usage in half? Print double sided
• Provide paper recycling bins whenever possible
• Buy bulk, less packaging, cheaper

Staples Inc., under pressure from environmental activists, said it aims to more than triple the
amount of recycled material in the paper products it sells -- a move that could pressure
rival retailers to follow suit.

The big Framingham, Mass., office-supply company also said it will phase out paper products
sourced from "endangered forests" and intends to offer, by the end of 2006, only products
made from forests certified as well-managed. Important elements of Staples' new
environmental program remain to be determined. Staples didn't set a timetable for
boosting the recycled content in its paper products to an average of 30% from less than
10%, noting that supply constraints, consumer demand and profitability would be factors.
And the company said it continues to work with scientific consultants and
environmentalists to figure out how it will define "endangered" forests. . . Already, Staples
is encouraging consumers to move more toward recycled-content paper by pricing it
competitively, Mr. Vassaluzzo said. For instance, a 500-sheet ream of the
company's store-brand, 30%-recycled copy paper now retails for $2.75,
the same as its virgin-fiber variety. He declined to compare profit margins of the
various product lines but said the new environmental policy could have a positive impact
on profits "if consumers embrace the idea.”

Wall Street Journal -- Staples' Recycled-Content Goal For Paper Items Triples to 30%

by Joseph Pereira and Christopher J. Chipello
November 13th, 2002 Alternative

Papers
• Alternative

papers are
promising
industries

• Mostly Kenaf,
Hemp, and
Cotton

• The primary
advantage to
these fibers
is their quick
turn over,
they can be
replanted one
or two times
a year and
provide a full
harvest, trees
take time.

Here a Kenaf plant in
bloom

• U.S. farmers are forced to burn or otherwise
handle approximately 250 million tons of
agricultural residues annually.

• The burning of crop residues releases
substantial particulates and emissions, which
pollute the air

• creates serious health and safety risks for
farmers, their families and surrounding
communities

– --Fiber Futures  (http://www.fiberfutures.org/index.html)

Tree Based Paper Problems

• Demand for paper is growing
• US tree-farms aren’t

satisfying demand and can’t
make paper cheap enough –
so the super cheap Asian
competition is sweeping the
market

• 75 paper mills have closed
down in the last 5 years, in
two years alone, 20,000 mill
workers have lost their jobs

• Alternative paper farms can
produce the raw paper
materials faster then tree
farms, allowing US paper
mills and farms a fighting
chance in a cutthroat paper
market

A Few Examples
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Still Skeptical?

In China, 80% of papers are tree free

Electronic Alternatives

• Transfer data in files to CD ROMs and other
forms of electronic storage

• Replace memos with e-mails at work Impracticality of Paper in
a Business, Government,

or Scholastic Setting

• Copier maintenance and breakdown
• Storage - To store 2 million paper documents,

an organization can expect to spend between
$40,000 and $60,000 on filing cabinets alone.
Those same files could fit on fewer than ten CD-
ROMs.13

• lost documents postage
• document obsolescence
• labor inefficiency

Turn this
Into this

• Public Service Electric and Gas Company
saved 100 tons of paper and $320,000 by
sending memos and such via e-mail

• Legacy Health Systems saved $279,000 by
centralizing files, reducing distribution lists,
and consolidating forms, all saving paper

• Lockheed Martin in the single genius stroke
of putting a 100-page manual on the
internet saved eight million sheets of paper
and $250,000

• Bell Atlantic chose not to use 29 tons of
paper and to keep an extra $60,000 for
investments by choosing electronic
purchasing orders and invoices.

And Save Money Too!

Guess how much General Electric saved?
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$1,500,000,000

Yes, that’s 1.5 Billion dollars in one year alone

The rest of us can save too and do
our part to conserve the forest . . .• Paper might seem cheap, but so is

post-consumer recycled these days
– pick some up at Staples

• Printer Cartridges – definitely not
cheap

• Longer lasting printer, your printer
might last a year or two, but if you
use it half as much, you’ve saved
at least a hundred dollars by not
having to buy a new one

• Improved Organization – it’s hard
not to keep things straight on a
computer, and it will remind you
of upcoming appointments

• Recycle please, just keeping a bin
around for junk-mail and old
papers can reduce our need to cut
forest

• Consider an alternative paper, it
can be beautifully made, or simply
functional, there’s all kinds of
options

And Now A Message from Your Government . . .
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Internet sources
Conservatree

100 Second Avenue
San Francisco, CA 94118
(415) 561-6530
Fax: (509) 756-6987
paper@conservatree.org

Integrated Waste Management – many resources within resources
http://www.ciwmb.ca.gov/

Wood Consumption – great fact sheets
www.woodconsumption.org

More ways to save trees
www.treecycle.com
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Paolo Soleri’s Arcosanti: http://www.arcosanti.org/theory/arcology/intro.html

Wikipedia: http://www.wikipedia.com

Oregon Bamboo Flooring: http://www.orbambooflooring.com/

Natural/Alternative Building Photo Gallery: http://www.potkettleblack.com/natbild/

Centre for Alternative Technology- UK (CAT): http://www.cat.org.uk/index.tmpl

South Carolina Forrest Commission: http://www.state.sc.us/forest/nurspa.htm

Portland Demographics: http://www.bestplaces.net/city/Profile.aspx?city=Portland_OR

Colorado Trees: http://www.coloradotrees.org/benefits.htm#carbon


