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When Making a Difference,
Really Makes a Difference
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When Making a Difference,
Really Makes a Difference
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change




John F. Kennedy

b - '
» J ol
- s
¢ b Cany
gy, "0;,} ' f".'iv -
(’P”'?M :
' i

Change is the law of life and those
who look only to the past or present
are certain to miss the future.
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We can’t live today like 1t will be like yesterday
nor tomorrow like it will be like today.



John Scully,
former CEO Apple

__,_Qa:

"Only through a radical shift in our thinking
can we succeed in the new era. 1t calls 1or nothing

but complete break with tradition-bound leaders
and managers."




Tim Cook, CEO Apple
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“Anything can change, because the
smartphone revolution is still in the early
stages.”
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George Land
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Today's change is not just: More rapid, more complex,
more turbulent and more unpredictable...

Today's change is unlike any encountered before. The
surprising fact is that change itself has changed




Albert Einstein

"We can't solve problems by using the same Kind
of thinking we used when we created them."



Pompei
August 24, 79 A.D.




Naples, Italy
Pop. 961,257 (2010)
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Los Angeles
Pop. 3.9 Million
2012
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~ San Francisco
Pop. 825,863




nor will tomOrrow
be like today




New Orleans
Pop. 369,250
2013
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Hurricane Sandy
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.0 million businesses and households are without
Electljic power in 15 states and the District of
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Ifwe live as though today will be like yesterday or tomorrow will be like today.



Change Will Require Dedicalion
and System Thinking




A system is a whole that derives
its characteristics from the

interactions of its essential parts
and none taken separately.










Efficiency

FUEL EFFIENCY







Your work is a ripple of hope!
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Each time aws upio foﬂal or acls Lo

improve the lot.of othersTor strlkes out against

injustice, he sends forth atiny ripple of hope.
Robert Kennedy




How many of us have childre

.




Our greatest value lies in what
we leave our children and
their children's children







U.S. Energy Use

) Transportation
Industrial 34%
27%
Buildings
39%

Re-ilential and commelm*ildings account for
near 40% of all energy use and 76% of all electricity

used in the United States

Sources: 2013, 2014 EIA Annual Energy Outlook: zo10 Manufacturing Energy Consumption Survey
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Water is used to make

=l =z=  FUEL

Fuel is used to process
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Ground water can be extremely susceptible to

contamination from a variety of common
sources, including septic tanks, feed lots,
fertilizer, highway de-icing salt, industrial
processes, landfills, and underground storage
tanks



WATER

1. Land Subsidence*

2. Water Rights*

3. Salting of Crop Land*

4. State Tension Over Water
5. Waste Water Treatment

6. Pumping Power

7. Free Flowing Rivers*

8. Global Water Distribution
9. Population Shitt To the Coast

10. Historic Water levels in Lakes

11. Damage from Dams and Reservoirs
12. Industrial Waste













Idaho New Jersey

Areas where subsidence has wada  Raft Riverarea Colorado Atantic City-Oceanside area

. ;Vall 5 Denver area Barnegat Bay-New York Ba
been attributed to | i
gl'Ollnd“-TateI' pumping
Laniornia dalinas vailey
Antelope Valley San Benito Valley
CoachellaValley  San Bernardino area
Elsinore Valley San Gabriel Valley
LaVemne area San Jacinto Basin
Lucerne Valley San Joaquin Valley Delaware
Mojave River Basin San Luis Obispo area Bowers area
Oxnard Plain Santa Clara Valley Dover area
Pomona Basin Temecula Valley
Sacramento Valley WolfValley
South Central Virginia
Arizona ) Franklin-Suffolk area
East Salt River Valley :
Eloy Basin : . SIans
Major alluvial aquifer systemsin  Gila Bend area | New Mexico Baton Rouge area
the conterminous United States  Harquahala Plain : Albuquerque Basin New Orleans area
San Simon Valley 5 Mimbres Basin G :
Stanfield Basin : orga
Tueson Basin : Texas Savannah area
West Salt River Valley : Houston-Galveston
Willcox Basin Hueco Bolson-El Paso, juarez

(Modified from Clawges and Price, 1999)

http //water.usgs.gov/ogw/pubs/fs00165/

Areas of Land Subsidence in the United States.




SUBSIDENCE
1906-2000

SOURCE: NATIONAL GEODETIC SURVEY
DUR INTERPRETATIONS: HGCSD




WATER

1. Land Subsidence*

2. Water Rights*

3. Salting of Crop Land*

4. State Tension Over Water
5. Waste Water Treatment

6. Pumping Power

7. Free Flowing Rivers*

8. Global Water Distribution
9. Population Shitt To the Coast

10. Historic Water levels in Lakes

11. Damage from Dams and Reservoirs
12. Industrial Waste




- States with Rainwater Harvesting ~ atural-resources/rainwater-harvesting.aspx=nc




WATER

1. Land Subsidence*

2. Water Rights*

3. Salting of Crop Land*

4. State Tension Over Water
5. Waste Water Treatment

6. Pumping Power

7. Free Flowing Rivers*

8. Global Water Distribution
9. Population Shitt To the Coast

10. Historic Water levels in Lakes

11. Damage from Dams and Reservoirs
12. Industrial Waste







Figure 9. Salt and gypsum underlie
about 40 percent of the contiguous
United States. Carbonate karst land-
scapes constitute about 40 percent of
the United States east of Tulsa, Okla-
homa (White and others, 1995).

/| Evaporite rocks—salt and gypsum
[ Karst from evaporite rock

[ Karst from carbonate rock
(modified from Davies and Legrand, 1972




WATER

1. Land Subsidence*

2. Water Rights*

3. Salting of Crop Land*

4. State Tension Over Water
5. Waste Water Treatment

6. Pumping Power

7. Free Flowing Rivers*

8. Global Water Distribution
9. Population Shitt To the Coast

10. Historic Water levels in Lakes

11. Damage from Dams and Reservoirs
12. Industrial Waste
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Rivers longer than 621 miles and percentage of
those rivers remaining free-flowing

North America

PR 7. Mackenzie

b ) ; el £ I 2, Athabasca (Mackenzie)

s . .Liard (Mackenzie)
" 4.Yellowstone

. Fraser
. Kuskokwim













2000 Years ??



Water has been public



The New “Water Barons”: Wall Street Mega-Banks
are Buying up the World’s Water

amiliar mega-banks and investing powerhouses such as Goldman Sachs, JP Morgan
hase, Citigroup, UBS, Deutsche Bank, Credit Suisse, Macquarie Bank, Barclays Bank,
Blackstone Group, Allianz, and HSBC Bank, among others, are consolidating their
trol over water. Wealthy tycoons such as T. Boone Pickens, Hong Kong’s Li Ka-shing,
pines’ Manuel V. Pangilinan and other Filipino billionaires, and others are also
thousands of acres of land with aquifers, lakes, water rights, water utilities, and
1n water engineering and technology companies all over the world.

esearch, May 15, 2016
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» [t takes large amounts of water to create energy.
» Water is used to cool thermoelectric power
plants = tueled by
. coal

- 0il
natural gas and
nuclear power
hydropower




Thermoelectric Power Plants § *F“
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#
Water Withdrawals

14%
6%
\ 39%
Irrigation
‘Thermoelectric Primarily
Withdrawal Consumptive
39%

=
B

Withdrawal

Thermoelectric withdrawals are 136 Bgal/day

Hightower, Energy-Water Roadmap Report (2006)
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U.S. Freshwater Consumption, 100 Bgal/day
Domestic

T71% Commercial

Livestock ] 1.2%

3.3%

Industrial Mining
Irrigation 3.3% 1.2%

DOE report Lo Congress 2006
80.6%
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For every kWh our work saves = 1/2 Gallon water

&

* - Hydroelectric plants equal 18 gallons per kWI'

B, %

Source: Consumptive Water Use for U.S. Power Production., NREL/TP-550-33905 December 2003




Up to 1 gallon of freshwater may be
consumed for every kWh for some
coal and natural gas plants in Texas

Water Demand Projections for Power
Generation in Texas

Average rate or

0O 3 0 g a L/k “ ;11

Texas Water Development Board

Bureau of Economie Geology
Scott W. Tinker, Director
G School of Geosciences

Source: Texas Water Development Board






1000 KWh we saved = we save aroud 500 gallons
evaporation (use) and 19,000 gallons withdrawal

NREL/TP-550-33905 Consumptive Water Use for U.S. Power Production
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Hoover
Dam

has

DROPPED

130 ft.

since
1999

| Lake Mead
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Water Level

More than 150
(1950 to 2013) |
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Figure 11. Water-level changes in the High Plains aquifer, predevelopment (about 1950) to 2013.







VIRTUAL WATER IN FOOD PRODUCTION AND GLOBAL TRADE

m Import Export m Water for Crop Production
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U.s DROUGHT MONITOR
December 16, 2016

Intensity:
DO (Abnormally Dry) D2 (Severe Drought) @ D4 (Exceptional Drought)
D1 (Moderate Drought) . D3 (Extreme Drought)
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Once in a while something comes along
that is so powerful that it literally changes the
way that we view the world and how we fit into
it; and those of us who adopt it end up finding
knowyourwhy.com

ourselves professionally and personally
transformed - forever \







Sustainable Quality of life = Sustainable
Water
















