yUbter :
the great challeng

We Live on the

Water Planet, but:
97% in seawater
2% in icecaps
~1% far underground
0.33% potable and
available

Evapo-Transpiration Cycle
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Transpiration—emitted from vegetation
Evaporation—vaporized by heat
Perspiration/Respiration—emitted by animals
Precipitation—rain, snow, sleet, hail

Running Water—rivers, streams, brooks, creeks
Standing Water—oceans, lakes, ponds, aquifer
Percolation—seepage to lakes, sea, water table




Quiality Cycle

Nature — assures quality
Civilization — adds pollutants

e o . In air—gases & particles (e.g. acid rain)
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Cross-Media Pollution

Five key differences in water and energy conservation

1. Water is matter

« Water is made of molecules; energy is something those
molecules can gain and lose.

» We have a fixed amount of water that cycles through the
biosphere and supports life.

+ Energy gets delivered to us daily in a constant, plentiful flow.




2. We pay for water coming and going

« We don’t consume most of the water that comes into our
buildings.

» We contaminate it (with dirt, human waste, and heat) and
then send it back out into the biosphere.

+ We spend an inordinate amount of resources treating it,
mostly so it doesn’t make people sick:

= We cause thermal pollution; especially heat from power
plants.

3. Water is more seasonal than energy

4.Short-term storage of water isn’t hard

Precipitation patterns vary seasonally
and annually.

Solar insolation also changes with the
seasons, but more predictably.

Storing water at the building or
community scale for a week, a month,
even a couple of months, isn’t that hard.
Energy storage has made great leaps, but
batteries are still limited and expensive,
so storing enough for more than a day or
two isa real challenge.

5. Extravagant use of water is more deeply entrenched in

culture.

» ‘We’ve been using water to dilute and transport human
waste for a few centuries in the west. It’s hard for us to
imagine not doing that.

«+ Energy, on the other hand, has only been cheap enough to
waste for less than a century.
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India: 8 people, 220 liters/day

"..

Jordan: 6 people, 300 liters/day
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people, 160 Iiterdy
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United States: 3eonle 1,000 liters/day

This fluid relationship we have to energy may be the biggest
reason for the relative ease with which we explore alternative
solutions.

When it comes to water, we’re stuck. That’s why the pioneers
who are helping us rethink our relationship to water are such
out-of-the-box thinkers:

The Land Art Geeerator initlative 20%

The Pipe, Santa Monica
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Health—
drinking & washing
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Health—
polluted source,
polluted system

14

Cultural
Amenity
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: Agriculture

Industry, supply




Industry, wastes
To Recreation

Waste transport,
domestic
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& Transportation
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Recreation Coastal—
00ps, No swimming




Transportation to Recreation

Recreation, urban
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Recreation
wastes

City Lake, Austin, TX
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‘Recreation, peaceful

Recreation, arctic
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Recreation, Nordic

11



Relaxation
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DE AGUA POTARLE
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U. S. Average Annual Rainfall

Annual Average Precipitation

United States of America
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Water in the West—6 Problems

The arid West: most of the West gets less than 16 inches of annual rainfall,
only darkest areas on map get more. Lightest areas get less than § inches

S

pokane: concerned.

Idaho: banking water
S
about ground-water quality

on the Snake River

Delta: on the

Denver: wants
verge of a breakdown

West Slope wé

Hetch Hetchy: higher
dam in Yosemite?

Southern California:
losing water supplies

Arizona: landmark 1980
Groundwater Management
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Problem #1
Hey! It’s a desert...
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Ul Cartographer ,
sumplified versior
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Frequent draught...

U.S. Drought Monitor West
July 23,2014
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Is there a link to Global Warming?

Palmer Drought Severity Index

Extreme Near Extromoly
ht wet

NOAA NATIONAL CLMATIC OATA CENTER
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Interior, Reclamation release five-year update
to SECURE Water Act report

ox.DC

Yes, but it’s complicated...consider
hydropower, water supply. & storage,
economy, security, and ecology.

A e b by basn s rees




Problem #3
Growing population...

THE PRICE OF WATER (2015)

US Average 183 gal/day =
692.655 liters/day

Note: 1 gal = 3.785 liters
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‘ Contents
Problem #4
Ground water
extraction...
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Arizona. Some places
have all the sun.

...but little of the water...
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Problem #5
Dam building era
is over...

I-AN D for RANCHERS
Problem #6
Pressure for ecology...
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Lasing the Way
Salmon

2010 SOCKEYE SURPRISE
HUGE RETURN FROM THE OCEAN THRILLS MANAGERS. F Warm Water Wreaks Havoc on
A Columbia River Fish
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TOTAL Return of Salmonids

to the Columbia River
| l
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2016 Return: 1.8 million fish 2017 Forecast: ~1.5 million
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