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Life cycle footprint : energy (includes fossil fuels expressed in land area necessary to

sequester the corresponding co2), built area (includes degraded land), vegetable/fruit

production land area, graingrain area, pasturepasture (dairy, meat, wool production), prime forest.

LIFE CYCLE FOOTPRINT

Source: Sharing nature’s interest

U.S. AVERAGE FOOTPRINT:           24.7  ACRES / PERS

WORLD AVERAGE FOOTPRINT:      5. 2  ACRES / PERS TOTAL HUMAN LIFE

CYCLE NEEDS     AFGHANI FOOTPRINT:                       1. 1 ACRES / PER
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17.8 cells

 48 cells

INTERNAL CAPACITY

 DEFICIT

U.S.  FOOTPRINT NEEDS

SOURCE:  LIVING PLANET REPORT

USA  CARBON IMBALANCEPLATE CARRE EQUAL PROJECTION :  3 190 042 ACRES PER GRID CELL.
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Source: Sharing nature’s interest

8.9 cells

 12 cells

BIO- CAPACITY

DEFICIT

CHINA S FOOTPRINT NEEDS

PLATE CARRE EQUAL PROJECTION :  204 162 682 ACRES PER GRID CELL.

SOURCE:  LIVING PLANET REPORT
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Source: Sharing nature’s interest

10.5 cells

10.5 cells

BIO-  CAPACITY

DEFICIT

EUROPE S  FOOTPRINT NEEDS

PLATE CARRE EQUAL PROJECTION :  204 162 682 ACRES PER GRID CELL.

SOURCE:  LIVING PLANET REPORT
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1.3 cells

1.4 cellsDEFICIT

MEXICO S  FOOTPRINT NEEDS BIO - CAPACITY

 DEFICIT

PLATE CARRE EQUAL PROJECTION :  204 162 682 ACRES PER GRID CELL.

SOURCE:  LIVING PLANET REPORT
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Source: Sharing nature’s interest

1 cells

 5.3 cells

BIO - CAPACITY

DEFICIT

JAPAN S  FOOTPRINT NEEDS

PLATE CARRE EQUAL PROJECTION :  204 162 682 ACRES PER GRID CELL.

SOURCE:  LIVING PLANET REPORT
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Plate carre equal projection :  3 190 130 acres per grid cell.

LONDON’S ECOLOGICAL DEFICIT FOOTPRINT

Source: Sharing nature’s interest

0.1 cells

 11.6 cells

Biocapacity

 Deficit

LONDON ENGLAND S  
FOOTPRINT NEEDS
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Plate carre equal projection :  40  acres per grid cell.

CAMPUS’ ECOLOGICAL DEFICIT FOOTPRINT

Source: Sharing nature’s interest

0.25 cells

 9 cells

Biocapacity

 Deficit

UNIVERSITY CAMPUS
FOOTPRINT NEEDS
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US ECOLOGICAL OVERSHOOT = 75%

SOURCE:  LIVING PLANET REPORT
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SOURCE:  LIVING PLANET REPORT

EARTH S ECOLOGICAL OVERSHOOT = 22%
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AIR (CO2)

WATER MATERIALS

ENERGY
-imbalanced ( 21 times

area of U.S. s. WWF,

CENSUS, NASA)

- Ground recharge, 0.17

- Surface, 0.18

(588% over balanced)

-Non- renewable makes up 95% of the total

energy supply

-Recycled materials only make up 6% of

total

Spatial Numeric

USA  INFORMATION HIERARCHYPLATE CARRE EQUAL PROJ :  3 190 042 ACRES PER GRID CELL.
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AIR (CO2)

WATER
MATERIALS

ENERGY- 8.8 times area of Texas

needed

- Ground recharge, 1.67

- Surface, 0.62

(160% imbalanced)

-only .7%  renewable (potential within state

according to governors energy office could

supply 25 times the present population of

Texas

- N/A

Spatial Numeric

TEXAS  INFORMATION HIERARCHYPLATE CARRE EQUAL PROJ :  3 190 042 ACRES PER GRID CELL.
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AIR (CO2)

WATER MATERIALS

ENERGY- 62% tree cover loss*

- 56% worse in water use

- Renewable 4%  of total

- Solid waste recycled, 14% reduction*

All Numeric

AUSTIN IMBALANCE

FOOD - 57% of local farming reduced*

* All over over ten years

PLATE CARRE EQUAL PROJECTION :  49 844  ACRES PER GRID CELL.
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A SIMPLE AIR LIFE CYCLE FOR BREATHING 
BETWEEN HUMANS AND PLANTS  © cmpbs 2008



 =  240 SQ.FT.

O2 PRODUCTION :
REQUIRES 5000
SQ.FT OF FOREST
PER PERSON

CO2 ABSORPTION :
REQUIRES 7660
SQ.FT  OF FOREST
PER PERSON
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LIFE CYCLE  AREAS UPSTREAM AND DOWNSTREAM SUMMARIZED

AIR

WATER

FOOD

ENERGY

MAT.

RE-SOURCESOURCE

THE CENTER FOR MAXIMUM POTENTIAL BUILDING SYSTEMS

5000 sqft (FOREST)* 7500 sqft (FOREST)

500 sqft (HARVEST) 400 sqft (FOREST TREATMENT)

400 sqft (RAISED BED GARDEN) 500 sq ft WINDROW CONV)

600 sqft (PASSIVE SOLAR) 600 sqft (THERMAL MASS)

3 acres (STRAW) 600 sqft (STRAW BALE BUILDING)

•AREA NEEDED PER PERSO

SOURCES UPON REQUEST
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HOME SCALE SITE  - QUAD GRID PLANNING UNITS

THE CENTER FOR MAXIMUM POTENTIAL BUILDING SYSTEMS
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AIR SOURCE

THE CENTER FOR MAXIMUM POTENTIAL BUILDING SYSTEMS

AIR (source) - 0.5% balanced
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AIR RE-SOURCE

THE CENTER FOR MAXIMUM POTENTIAL BUILDING SYSTEMS

-0.5 % balancedAIR (Re-source)
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MATRIX ICON AS PLANNING TOOL

THE CENTER FOR MAXIMUM POTENTIAL BUILDING SYSTEMS

OLIVIER MISISCHI & FABIEN PROUVOST © cmpbs 2008



DESIGN PROCESS

THE CENTER FOR MAXIMUM POTENTIAL BUILDING SYSTEMS

OLIVIER MISISCHI & FABIEN PROUVOST© cmpbs 2008



BALANCE OWITHIN  MULTIPLE BOUNDARIES

THE CENTER FOR MAXIMUM POTENTIAL BUILDING SYSTEMS
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Source: Sharing Nature’s Interest, U.S. Census Bureau, USDA

LAND COVER :NATURE TO HUMAN = 2.7 FOLD CO2 IMBALANCE

U.S. CO2 BALANCE

-3,172,819

CO2 Production

1,142,187

Forest 

Sequestered
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KING COUNTY CO2 BALANCE (MANUFACTURING ONLY)

Forest Sequestered

Industry Production

KING COUNTY CO2 BALANCE 

(MANUFACTURING ONLY)

-3567.08
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Production
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+
CO2

EMISSIONS

0
CO2

EMISSIONS
USING

LIFE CYCLE
BALANCING

CO2 emissions occur at every stage of a building s life cycle.
CO2 balancing may be attained by using long-lasting CO2 sink materials and products.

BASELINEGREEN™

GREENBALANCE™

LIFE CYCLE BALANCING - AIR EXAMPLE
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www..charlesmann.org/Images/Humanized%20landscapes-big.jpg

“Before Columbus…the Western

Hemisphere held ninety to 112 million

people. Another way of saying this is

that in 1491 more people lived in the

Americas than in Europe.” Charles

Mann, The Atlantic Monthly
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By 1519, the Mexica capital, Tenochtitlan, was the largest city in 

the world with a population of around 350,000 

(although some estimates range as high as 500,000). 

By comparison, the population of London in 1519 was 80,000 people
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Continuous cycling of energy and materials in the 

Chinampa systems of Tenochtitlan
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Terra preta, covers at least 10 percent of Amazonia, 

an area the size of France.
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El Dorado - a large society as advanced as the Egyptians or the Incas created a soil that 

was several fold more nutrient  rich than the the rainforest and could hold carbon 2- 3 

times better than 10 times the carbon sequestering power of nutrient rich soil  
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Compared to afforestation (left), when biochar (right) is used as a soil amendment,

it has a net 20% gain in carbon sequestration

http://cabiblog.typepad.com/hand_picked/the_environment/index.html

Carbon Sequestration
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Eco-Balance Analysis for City South
San Antonio, TX

July 16, 2007 · Verano of City South Development · The Center for Maximum Potential Building Systems



Industrial ecosystem at Kalundborg, Denmark



INTEGRATED BIOSYSTEM - BEIJING, CHINA
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© cmpbs 2008Source : systems Ecology Howard Odum



Douglas Farr, Sustainable Urbanism p 200 Image from District Energy St. Paul
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Douglas Farr, Sustainable Urbanism p 216 Image c.Arup
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John Motlock, Introduction to Landscape Design p 328
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The ecology of regenerative systems or those 

living systems that sustain over time are 

based on cyclical patterns of resource use.  

When these cycles ( air, water, food, energy,

 materials)  symbiotically function with each other 

into a complex web of life,  productivity is heightened

 to  the extent that both nature and humans benefit

beyond the capacity of either functioning unto itself

© cmpbs 2008



Eco-Balance Planning

Eco-balance is a design methodology based on balancing

resource use at various scales from home to community.

It incorporates the life cycle structure by balancing between

the  sourcing and the re-sourcing of given life support needs

In an ecological context. We are finding the result of multiple 

life cycle Integration provides a potential level of  

productivity beyond simple balance itself.
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Balance occurs in many  allied disciplines whether

we apply it to economics or physics or how we

simplify the complex webs in ecosystems. The initial step

in creation of life as we know it is the conversion of sunlight 

Into flora that in turn supports the fauna that 

converts and re-sources  the nutrients back to the plants. This 

Process of balance is shared by many of professionals that

 support the planning and design of the built environement

Why don’t we? © cmpbs 2008
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Eco-Balance Analysis for City South
San Antonio, TX

July 16, 2007 · Verano of City South Development · The Center for Maximum Potential Building Systems

EARTH    BALANCE

ENERGY

WATER FOOD

MATERIALS

AIR

ENERGY

WATER FOOD

MATERIALS

AIR

AIR



NATURAL

SOURCE

URBAN

RE-SOURCE

NEW  URBANISM

ECO - BALANCE

NATURAL

ZONE
SUB URBAN

ZONE

URBAN CENTER

ZONE
SPECIAL

DISTRICTS

RURAL

ZONE
GENERAL URBAN

ZONE

URBAN CORE

ZONE
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Eco-Balance Analysis
San Antonio, TX

July 16, 2007 · Verano of City South Development · The Center for Maximum Potential Building Systems

ECO-BALANCE  USING  PERFORMANCE  MANAGEMENT  PROCEDURES

Management Areas

Mapping Process

Base Maps

Nature
Preserved

Water Energy Food Materials HazardsAir

Urban

balance

Nature
Balance

Superstructure &
Infrastructure

Balance

Building BuildingFlora Fauna Land Building



Eco-Balance Analysis for City South
San Antonio, TX

June 06, 2007 · Veran of City South Development · The Center for Maximum Potential Building Systems

Land   To   Land

Resources

Land   To   Building

Resources

Building   To   Building

Resources



Eco-Balance Analysis for City South
San Antonio, TX

July 2007 · Verano of City South Development · The Center for Maximum Potential Building Systems

LAND

SOURCE

LAND

RE-SOURCE

NATURE
T-1



Eco-Balance Analysis for City South
San Antonio, TX

July 2007 · Verano of City South Development · The Center for Maximum Potential Building Systems

LAND

SOURCE

LAND

RE-SOURCE

Hinckley Columbine

Clover Fern

Lizard’s Tail

Twist Leaf Yucca

Inland Sea Oats

Turk’s Cap

Desert Shrew
Big Brown Bat

Ocelot

Golden Cheeked War bler

Barton Springs Salamander

Nine-Banded Armadillo

Common Gray Fox

White-Tailed Deer

Mountain Sheep

Spicebush Swallowtail

Red-Tailed Hawk

Blue Catfish

Giant Redheaded Centipede

Ball Moss

Snapdragon Vine

Mountain Laurel

Mesquite

Texas Redbud

Bur Oak

Mexican Olive

Texas Lantana

NATURE
T-1



BUILDING

SOURCE

BUILDING

RE-SOURCE

Eco-Balance Analysis for City South
San Antonio, TX

July 03, 2007 · Verano of City South Development · The Center for Maximum Potential Building Systems

BUILDING

BUILDING

Partitioned Plumbing Vendor Supplied System

Rainwater Harvesting (Roof)

Green Walls

Condensate Collectors

Rainwater Harvesting (Wall)

Green Roofs

Water Efficient Appliances

BUILDING TO

BUILDING
NATURE

NATURE TO BUILDING

BUILDING/
LAND - T3- T4



Eco-Balance Analysis for City South
San Antonio, TX

July 16, 2007 · Verano of City South Development · The Center for Maximum Potential Building Systems

LAND

SOURCE

BUILDING

RE-SOURCE

Partitioned Plumbing

Vendor  System

Green Roofs / Walls

Large Bodies of Water

Green Roofs

Green Walls

Condensate Collectors

Drainages

Pervious PavingAcequia & Living Machines

Green Corridors

Treatment Forest

Xeri-scaping

Bioswale

BUILDING TO

BUILDING

NATURE TO BUILDING

NATURE

BUILDING/
LAND - T3 - T4



Eco-Balance Analysis
San Antonio, TX

Balance between builldings

Land   To   Building

Resources

Building   To   Building

Resources

Balance Type Summary

Land   To   Land

Resource

 Balance within building

June 06, 2007 · Veran of City South Development · The Center for Maximum Potential Building Systems

BUILDINGS
T5- T6 - T7



Eco-Balance Analysis
San Antonio, TX

BIPV -  

Shade

Energy

Green Roofs-

Food Landscape

WW Treatment

Water Treatment

Water Catchments

Space Use

Foundation-

Structure

Balance

Energy Heat pump

Energy Geothermal

Horizontal BalanceVertical Balance

Food (+)

      Garden Roof

Energy (+)

      BIPV & Wind Sys

Water (+)

       Rainwater Collection

Food (-)

Energy (-)

Water (-)

Building

Building

Land

To

To

To

Building

Land

Land

June 06, 2007 · Veran of City South Development · The Center for Maximum Potential Building Systems



Eco-Balance Horizontal Integration
Building to Building

June 06, 2007 · Verano of City South Development · The Center for Maximum Potential Building Systems

Drive-Through Bank Laundromat

Restaurant Farm with Pond and Water Harvesting

Energy (++)
Water (++)

Energy (--)
Water (--)

Food (--)
Energy (--)
Water (--)

Food (++)
Energy (++)
Water (++)
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RESEARCH AREA 
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RESEARCH AREA 
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RESEARCH AREA 
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RESEARCH AREA 
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Energy bio waste material Food Conversion processes level T6
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