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WHISKEY IS FOR DRINKING
WATER Isosgg FIGHTING
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Sao Paulo faces extreme water rationing
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/0% of water used in China goes to
agriculture, 20% is used in the coal-industry.
Both are concentrated in ChinaOs north, which
gets only 20% of ChinaOs total moisture.

In northern China, the average water per
capita is only around 200 cubic meters. In
Beljing, consumption levels were 70% greater
than the total water supply in 2012.




Jamie Workman

As a journalist, |
learned to follow the

money. As you trace
economic power to Its
source, you discover

that water infuses our
bloodstream and brain,
our food, our electricity,
our politics....




Even if we stop all carbon and greenhouse gas
emissions, the world will keep warming.

= 4 As it does, sudden deluge will
AR T OF alternate with longer, hotter,
DRYNESS droughts. Floods let us store
e less; droughts leave us less to
store. These extremes affect
| irrigation, depleting food
supply. The lack of water also
cuts energy production,
depleting power supply.

““TAMES G. WORKMAN =

Climate adaptation literally boils down to water
adaptation.




Our so-called Omore developed societiesO still irrigate

deserts, dep
tap water, kil
more water t

ete aquifers, blend urine and feces with
salmon runs with dams, and evaporate

1aln we consume.

Because of such profligate
waste weOre now hitting a
wall, a limit to growth.

Bushmen have lived with
that wall for 30,000 years.
Their proven strategies
point us toward a softer,
alternative approach, and
they do so with laughter
and dance. .




Water is life
It underpins all prosperity
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Two In three humans are thirsty
while water is a a $500 billion market




Scarcity of Water

3% of earthOs water
IS fresh water

2% Is locked as
glacier ice

< 1% of all the
earthOs water Is fresh
water we can use.




Since 1900, a 6X increase in H,O use
Rising standards of living
Unsustainable levels of irrigated agriculture
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Feb 2012 the UN released Resilient People,
Resilient Planet: A future worth choosing

The 22-member panel said a new blueprint for
growth and low-carbon prosperity must be
"mainstreamed" into economic policy as
quickly as possible

By 2030 the planet will need at least
50% more food,

45% more energy and

30% more water.




Precarious Global Food Situation

World Grain Production and Consumption, ¥ Dang_erously small _
1960-2011 margin between grain

consumption and grain
" production
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¥ Now we face long-term
trends that:
Plincrease food
I demand
W wo e ww  mw  mw Bl limit food production

Source: USDA

Million Tons

Earth Policy Institute

We are only one poor harvest away from chaos in
world grain markets.

Photo Credit: iStockPhoto / Tobias Helbig







Nexus of Water, Food and Energy

COOLING water for coal
fired and nuclear-
powered electricity
generators is the largest

volume user of
freshwater in the U.S.

Second is irrigation for
agriculture.

Public supply (11)

Domestic (1)

Irrigation (31)

Livestock (Less than 1)




Water Flows Uphill To-Money

In Colorado farmers
pay about $30 for an
acre foot of water.

Oll and gas

companies are

paying asmuch as Lij taedaty =6
$1,000-%$2,000 for an e\t
acre foot.




Use of Water

Fracking a typical
vertical well
requires up to 1 M
gallons of water.

Horizontal well can
use up to 5 million
gallons.




Nexus of Water, Food and Energy
Water Needs:

Coal/Nuclear = 500 gal/ MWh

Combined cycle Nat. Gas = 200 gal/MWh




Nexus of Water, Food and Energy

/0% of water use

globally is for e g,,; T —
. U‘W’“ n f i in' ' '."'

agriculture ,mb 1T T e

40% of the world's & ¥ i.'_ ( s £ s
food supply Is grown in  FEESERAEES i S0 87
places where crops

cannot survive solely Flood-irrigated

on rainfall, requiring rice field in California
Irrigation




Nexus of Water, Food and Energy

40 percent of the
world's food
supply Is grown
In places where
crops cannot
survive solely on
rainfall, requiring
Irrigation




Industrial food production

900 litres water 1 kg maize
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Agriculture = Polluting

EPA.: agricultural
practices cause 70% of
all pollution in U.S.
rivers and streams.

¥MIn the US, 40% of
rivers, lakes, and
coastal waters are so
contaminated that they
are unfit for humans to
fish in, swim in, or
drink.




Impact on Supply Chain
2012 U.S. Drought

Raised global food
prices 10%

Flooding in Thailand

Manufacture 40% of
hard drives - Insured
loss of $20 billion.




Climate change in CA: $7.4 billion lost in 2014

DROUGHT COMPARISON
April 2,2013  April I,2014

"By the end of the century, the nation's 'salad
bowl’ could be a dust bowl. We're looking at a
scenario where there’'s no more agriculture in CA.
| don't see how their cities can keep going’




CaliforniaOs Drought History




OWe're
talking about
things we've
never seen
before.O

-IDavid Rizzado, Chief Snow and Water Forecaster - CA
Dept. of Water Resources




CaliforniaOs annual spring snowpack survey




NY counties that are
abnormally dry

U.S. Drought Monitor March 31, 2015
New York (Reloased Thursday, Apr. 2, 2015)

intensity:
DO Abnomally Dry

D1 Moderate Drought

D2 Severe Drought
- D3 Extreme Drought
I o e coptionsl Drought

The Drought Monitor focuses on broad-scale
conditions. Local conditions may vary See
accompanying text sumimary for forecast
staterments.

Author:
Erk Luebehusen
U.S. Department of Agriculture

USDA lT:E\
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http://droughtmonitor.unl.edu/f




Marginal Cost Comparison Desalination vs. Conservation
Capital cost $105M Annual operating cost of $3M - $4M.

Marginal Cost Comparison

4 500+

4,000+

3,500+

3,000+

Dollars per 2,500

Acre-Foot 2 000-

1,500+

1,000+

500+

ETo Controllers

Toilets - MFR|[7]
Toilets - SFR |

Dist. Sys. Leaks |[ 3
Clothes Washers |
Toilets - Office

Toilets - Restaurant [
Landscape - High

Landscape - Low

Graywater - Low

10 MGD Desal - Low

Graywater - High

10 MGD Desal - High

5MGD Desal - Low

5MGD Desal - High

¥ Desalination - estimated at $2900 - $4400 per acre-foot
¥ All proposed conservation programs combined - $111
(Sustaining Our Water Future, 6/09 ReportFoodandWaterWatch.org)

1



Climate projections grim:

Increasing droughts,
extreme weather, and
growing pressures on
agricultural land

2030-2039
15

=T

2090-2099
L




Nov 2011 study from |IEA
April 2012 study from OECD

OUnless world leaders take immediate
and coordinated action, modern industry
will lock the world into a calamitous

temperature rise of up to six degrees C.

In such a world, demand for energy, food,
and water will overwhelm the planetO




Extreme Precipitation

Increasing Summer
Heat Waves

Sea-level Rise

' Historic Area (1961-1990)
M Late-century Area (2070-2099)

v RN
Increased Drought &
Decreased Snow Pack
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® Mike Theiss
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The-beginning of'summer-in Colorado
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Extreme Weather Map
2011: Thousands of Weather Records Broken in the US, Costs Climbing
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World Hypoxic and Eutrophic Coastal Areas

Eutrophic and Hypoxic Areas

) Areas of Concern

® Documented Hypoxic Areas

@® Systems in Recovery

Data compiled from various sources by R. Diaz, M. Selman and Z. Sugg.




Average Water Use: !
Fora Com mercial Buildin g

40%

35%

30%

25% -

20% -

15% A

10%

5% -

0%

Landscaping Restroom Cooling Kitchen Laundry




Polluted waters
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Nature creates conditions
conducive to life




The Ultimate Evidence:
Synthetic:Compounds Found in:MotherOs Milk

HALOGENATED
COMPOUNDS
chlorodifluoromethane
chlorotrifluoromethane
dichlorofluoromethane
chloromethane
trichlorofluoromethane
dichloroethylene
Freon 113

methylene chloride
chloroform

1,1,1 btrichloroethane
carbon tetrachloride
trichloroethylene
chloropentane
chlorobenzene
iodopentane

3-methyl-1-iodobutance

chloroethylbenzene

dibromodichloromethane

dichlorobenzene
trichlorobenzene

ALDEHYDES
acetaldehyde
methyl propanal
n-butantal
methylbutanal
crotoaldehyde
n-penanal
n-hexanal
furaldehyde
n-heptanal
benzaldehyde
n-octanal

phyenyl acetaldehyde
n-nonanal

methyl furaldehyde
n-decanal
n-undecanal
n-dodecanal

KETONES

acetone

methyl ethyl ketone
methyl propyl ketone
methyl vinyl ketone
ethyl vinyl ketone
2-pentanone

methyl pentanone
methyl hydrofuranone
2-methyl-3-hexanone
4-heptaonone
3-heptaonone
2-heptaonone
methyl heptaonone
furyl methyl ketone
octanone
acetaphenone
2-nonanone
2-decananone
alkylated lactone
phthalide

OXYGENATED
ISOMERS
C,H:0
C4H,0
CoH,0
C,H:0,
C7H100
C7H1402
CGHGOZ
CeHy0
C7H802
CoH,:0
C8H6()2
C10H12OZ
C10H14O
C10H160
ClOHISO
CH,oH,,0
ClOHZZO
CoHz0

ALCOHOLS
methanol
isoproponal
n-proponal
1-butanol
1-pentanol
x-furfuryl alcohol
2-ethyl-1-hexanol
phenol

2,2,4-
trimethylpenta-1,
3-diol

x-terpineol

ACIDS
acetic acid
decanonic acid




Nature as mentor

Design that adopts the
experience of life, refined
by 3.8 billion years of
rigorous testing.

All products that didnOt
work were recalled by
the Manufacturer.




New Rule

If we Insist on ruining the planet,
we have to stop claiming weOre
a Osuperior speciesO.




Water Savings

Water-efficiency measures can
reduce water and sewer costs by up
to 30 percent.




Water Conservation Best Practices

1.!

2.
3.!

4.
5.]

Metering and conservation rate
structures

Landscape rules and regulations

High-efficiency fixture and appliance
replacement

Rules for new construction

Education and outreach




Water Conservation Best Practices

Landscape rules and regulations

¥ Efficient irrigation practices reduce water
by up to 35%.

Rules for New Construction
¥ More efficient buildings use 15% - 30%
less water than standard.




Water Savings

On average commercial
businesses pay over
$2,000 annually on
water.

Commercial businesses
can pay anywhere from
$1.61 to over $5.00 per
thousand gallons of
water.




One leaky toilet can waste as much as
22,000 gallons In one year.




In Amsterdam, the tile under Schiphol's unnalé
would pass |nspection in an pperating room. |
But nobody notices. What éverybody d
notice is that each urinal[has aflyinit.

|
|

Look harder, and the fly turns into the black outline of a fly, etched intd?«
porcelain. it improves the aim. If a man sees a fly, he aimsat |t.
Fly-in-urinal research found that etchings reduce spillage by 80%, It gives
a guy something to think about. That's the perfect example of
process control.
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Indoor Water Use: Replace Tollets

A dual flush tollet
can reduce water
usage by up to 7/7/%
when compared to
standard models
that use 2.9 gallons
each flush




Indoor Water Use: Faucet
Aerators

¥ Savings of about $25 annually

¥ Provides 33% ROI per faucet

¥ Optimize the flow of water
while increasing water stream
function and reducing waste.

¥Reduces water usage by 40
percent




Indoor Water Use;
Showerheads

High efficiency
showerheads will
reduce water use by
40%, presenting
savings of up to $100
per showerhead, and
giving a 111% ROI.




Indoor Water Use: Dishwashers |



Indoor Water Use: Drinking
Water!



EPA WaterSense



EPA WaterSense



How much should water cost?



Effects of high imperviousness:
sewer overflows






YardWorks



Courtesy of Low Impact Development Center



Restorative Redevelopment



Impervious surface reductions



Minimum pavement driveways



Courtesy of
Grasspave Co.




High-performance plantings



High-performance plantings

Courtesy of Conservation Design Forum



Daylighting

Courtesy of ZYrich Sewage Dept.



Roofmeadow? in Philadelphia



Improving Our Most
Valuable Resource



The second mouse gets the cheese









Berea Eco Machine Spring 2004



Living Building Challenge



Algae to treat sewage waste and
generate heat in buildings



Algae versatility












Weaving Homes






Economic Realities:












Competitive Interests



Competitive Interests



In Pursuit of Wealth






Sustainable Agriculture



UnSustainable Agriculture



Sustainable Agriculture



Sustainable Agriculture



Global irrigation

100% -
Up to 95%
80% = a-=-TTT
80% Up to 80%
//
/
60% - ,/
/
//
40% - /
/
/
20% | 10-50% 18%
2%
0% .
Flood Sprinkler Drip

* water usage / water withdrawal
Source: World Bank

Efficiency*

% of irrigated area



proved carrying capacity

even on degraded
rangelands







Rest - Conservation Reserve
Program (CRP)






Wyoming — both taken same day



With six inches of rain a year












Natural Capitalism Solutions
LONGMONT, COLORADO

www.natcapsolutions.org




Competitiveness b Building Wealth in
the Global Economy




Strategy, Positioning and Sustainable Advantage
Carpet Industry Dynamics

precludes distant countries form
entering market

Low

1 tMost countries with carpet weaving
traditions already active in market
(though Jordan is coming on line)

r1Importance of regional identity/brand

Low High
1 'Wool: Multiple sources of High 1 1Limited product differentiation at
wool, both foreign and local 1 1Labor intensive product in low wage region middle range (especially for
1 1Dyes: Opportunity to shift to ($1/day range) kilims)
artificial dyes from natural and 1 1Carpet designs are easily imitated (and have | Carpets designs and production
vice versa been historically) techniques easily migrate
1 tincreased awareness of quality and across regions
branding issues, particularly in India and 1 INon-perishability of product
China allows for stock piling
Moderate t tLimited producer_access to end-
. . . markets due to distance
1 tNo alternatives to traditional design, Threat of Substitute
particularly for high-end carpets Products or Services
r1Modern rugs available as alternatives in

mid-level market (more relevant to

kilims) '

The market is highly competitive, with high design mobility, but there are differentiation
opportunities at higher ends of the market. This will require aggressive branding.
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Costa Rica

Hawaii

S
7

Jamaica

Vietnam

Poor




Excellent

Poor

Poor Excellent















THERE IS NO

SILVER BULLET BUT WE SURE HAVE
SILVER BUCKSHOT



Fuel from Algae



Fuel from Algae



Numbers



Natural systems are sustainable

because they erc










