THE OBJECTIVE
Help build a Texan dairy industry that is compatible

EMIOULE S AND with long-term, global, sustainability principles
ECOFOOTPRINTS

grounded in credible science, freedom and security

How Solar Energy Can Form a Common
Basis for Measuring Environmental Stress
Across Air, Water and Soil Media

THE NEED SOURCES OF PRIMARY ENERGY IN THE ECOSPHERE

A way of measuring environmental sustainability that
ives dairy producers a performance-based, marketable
currency to trade on par with other industries
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THE “HUBBERT PEAK” OF U. S.
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= Not everybody agrees as to its significance
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Millions of barrels per day (oll and its equivalent)

Every year sees another oil-reservoir discovery

Here we are today =%

Adapted from Rees (2003




A FEW TRUISMS

Domestic extraction of [X] will cease when one barrel
of it is required to extract one barrel of it from its
most accessible reservoir

Extraction of fossil fuels — among other things it
accomplishes, and whatever the ecological
implications might be — moves energy and carbon
from the lithosphere to the ecosphere

Recent discoveries of oil reserves in the Gulf of
Mexico and beneath the Rocky Mountains help in the
short to medium term, but they do not change the
fundamental picture: long-term sustainability is an
energy-limited scenario

A SUSTAINABILITY CONJECTURE

No ecosystem can be considered sustainable if it
must be subsidized indefinitely by non-
renewable energy

ENERGY-BASED
SUSTAINABILITY MEASURES

Two Different Approaches

As we approach the limits of our easy access
to energy, the defining economic currency
will be dominated by availability of energy
units rather than by an artificial currency,
be that gold or dollars.

Paul Weisz
2004

WHY ENERGY, AND NOT MATTER?

v Both matter and energy are conserved, but...

% ...there is no mass sink equivalent to the 2 Law’s
“energy abyss”

v We could recycle matter (water, N, P) forever...

if we were given an inexhaustible source of

available energy to do so!

v Nearly all pollution-prevention practices cost not
only extra $$, but extra energy as well

ECOLOGICAL FOOTPRINT
(W. REES ET AL.)

The per capita area of ecologically
productive land and/or ocean needed to
sustain an ecosystem indefinitely by:

Providing all of the material and
energy resources that it requires; and
Safely using all of the wastes that it
generates

Key sustainability question: Does it
exceed the EP area available?




EMERGY: EMBEDDED ENERGY
(H. T. ODUM ET AL.) EXAMPLE #1

o Recommendation: Increase N&»P use efficiency
reference quality (e. g., solar radiation) Of Ca,ttlef eedylazd;by ll’lCT’ectilSlf’lg dl‘?eStZ!)lllt} /
previously required - directly and nutrient availaoility Of f eed rations
indirectly - to make a product or service ° A))lication: Steam-flake grai n

The available energy having an arbitrary

Normalizes available energy to o 1\’[;11‘(’11181 Energy Costs:
common units (“Solar EmJoules”) — Thermal energy to fire the steam chests

Accounts for transformations among — Fluid energy to pump water, move grain through the
energy types differing in their ability feed mill

to do useful work — Mechanical energy to drive the flaker rollers

EXAMPLE #2 EXAMPLE #3

» Recommendation: Reduce organic-matter loading to Recommendation: Increase break-even distanc
lagoons to reduce odors hauling manure profitably as a phosphorus source, and
o Application: Solid-liquid separation via settling basins reduce weeds and pathogens to reduce pesticide use
« Marginal Energy Costs: « Application: On-farm composting
- Mechanical energy to mine concrete aggregates, excavate + Marginal Energy Costs:
basins - Mechanical energy to handle manure, turn compost
— Thermal energy to manufacture Portland cement - Biological energy to increase pile temperature; evaporate
- Diesel fuel energy to transport materials, harvest and land- water; oxidize organic matter to CO,, NH; and trace gases
apply sediments

LOCAL MANURE TRADING GLOBALIZATION COUPLES

COUPLES NEIGHBORING DISTANT ECOSYSTEMS
ECOSYSTEMS

Surplus Productivity
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Labor, Raw Materials,
Surplus Eco-footprint

v The “Energy Abyss” v The “Energy Abyss”




Emergy Yield Ratio
=Y/(P+S)

Ly () Yield
Production oy Environmental Loading Ratio

= (P+S+N)/R

Bysten Bauntary

Sustainability Index
= Y*(P+S+N)/{R*(P+S)}

System Boundary.
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THE PARADOX OF EFFICIENCY GAINS
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Thank God for $3.50 gasoline... We are
criminally unserious about energy
independence, and we will pay the price.

Charles Krauthammer
2005

In the long run, we’re all dead.

John Maynard Keynes
1923

A THOUGHT TO CHEW ON

No global ecosystem can be considered
sustainable if its ecological footprint exceeds the
ecologically productive area of the earth

...we are part of that ecosystem!




