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HISTORIC CONDITIONS

Recent Schumacher Lecture

 A passage written by American zoologist William Hornaday in 1875:

The great herd along the Arkansas River through which I passed .  .  .  was 

from my own observation not less than twenty -five miles wide and from 

the reports of hunters and others i t  was about f ive days in passing a given 

point, or not less than 50 miles deep. From the top of the Pawnee Rock, 

KS (heart of the dust bowl) I  could see from 6 to 10 miles in almost every 

direction. This whole vast space was covered with buffalo, looking at a 

distance like one compact mass,  the visual angle not permitting the 

ground to be seen. I  have seen such a sight a great many times but never 

on so large a scale.



HISTORIC CONDITIONS

Predators Prey Grass
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 Functional and simple

 Any color you want, so long as it was black

 The assembly line was the real invention

 Other businesses had borrowed the same techniques

 It was the beginning and the end of imagination all at 

the same time.
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HOW DID WE GET HERE?

 Ceteris Paribus – other things being equal

 Scientific Method

 Education system

 Medicine

 Economics

 Education

 Ecology

 Agriculture

 Engineering

 Reductionist Science



CENTRALIZED SYMPTOMATIC RELIEF

Some inherent risks (side effects)

???

• Downstream head cutting

• Interupt geomorphic cycle

• Dropping water table
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Midwest



BRITTLENESS SCALE

 Non-brittle environmental features

 humidity is not erratic and is distributed 

throughout the year despite volume

 decay occurs rapidly

 can take place without the presence of 

herbivores

 involves small soil organisms that 

require constant humidity to survive.



BRITTLENESS SCALE

 Brittle environmental features 

(without herbivores)

 humidity is erratic

 decay is slower 

 little to no soil organisms to break 

down organic matter



BRITTLENESS SCALE

 Brittle environmental features 

(with herbivores)

 humidity is erratic

 decay is facilitated by herbivores 

 Animals trample, dung, and 

urinate on plants

 Humidity and micro-organisms is 

maintained in their gut



BRITTLENESS SCALE

Results of Resting the Land from the Impact of Animals



NON-EFFECTIVE AND EFFECTIVE 

WATER CYCLES

 Soil Organic Matter (SOM) and Soil Water Holding Capacity

 On average 1% of SOM can retain 60,000 gallons of water / acre
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Partial Rest and Overgrazing Holistic Planned Grazing
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TWO PERSPECTIVES

Decentralized Animal Impact Centralized Expensive Infrastructure

In Arizona (Flood Control and Stormwater Quality)

• Cochise County

• Yavapai County
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DECENTRALIZATION

Rural Stormwater Solution

(biological decentralization)



DECENTRALIZATION

Rural Stormwater Solution

(biological decentralization)

Urban Stormwater Solution

(mechanical decentralization)



TYPES OF PERMEABLE SYSTEMS

Permeable Concrete Porous Asphalt PICP



MAINTENANCE ISSUES WITH 

PERMEABLE SYSTEMS 

CLOGGING

• Requires remedial maintenance

• Remove and replace aggregate (10 – 15 yrs)

• Costly

• Knowledgeable Labor Needed



PERMEABLE BLOCK

https://www.youtube.com/watch?v=NcXvMVtQzGE

https://www.youtube.com/watch?v=NcXvMVtQzGE


PERMEABLE BLOCK

Franciscan Renewal Center Permeable Block Project



CONCLUSION

 Biological or Mechanical Decentralization as a main 
focus in design

Bundled Benefits

 Water Retention / Flood Reduction

 Watershed  / Ecosystem Restoration

 Water Quality

 Soil Quality
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