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4 Humans release as much CO,

4 Into the atmosphere every 2 days
- . ——
JARS Released by the 1991 Mount Pinatubo

s Volcanic eruption in the Philippines




Our Task Is to Prevent
>18,000 “Volcanic Eruptions” this Century
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Tropical Forest Clearing & Burning by Humans
Account for 1/5% total global CO2 emissions

More than global transport sector

~3,600 Vol /i
Eruptlons thr“f” o
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REDD a multl $Trillion trlple win solution
B for reducing human poverty, species
extlnctlon and stablllzmg global cllmate




ol
~11,000 Volcanic

Eruptlons thls centur

Fossn Fuel Burnlng bq( Humans Account for
3/5t total global COZ emissions
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http://www.geocities.com/CapitolHill/Lobby/2554/nggw3.jpg

The 21st Century $700 Trillion
ICT/IP Energy Opportunities




Current GLOBAL ENERGY CONSUMPTION ~ 15 TW-yrs

215t CENTURY BUSINESS-AS-USUAL TRAJECTORY
230 times current amount over 100 years — 3500 TW-yrs
Fossil fuels will account for 3/4th of this sum.

215t Century SMART ENERGY SERVICES (EFFICIENCY)
Can deliver 1750 TW-yrs
Capture $700 trillion market share
Avoid several trillion tons CO, emissions (worth trillions $)

Envision eliminating the need this century for:

3.5 billion AND 2,500 giant AND 1,674 AND 4.25
rail cars of offshore ol large nuclear million LNG
coal. platforms. reactors. tanker shipments.



http://images.google.com/imgres?imgurl=http://pro.corbis.com/images/BUS20041.jpg?size=572&uid=%7BA14EACE5-872F-475F-B802-56C620784225%7D&imgrefurl=http://pro.corbis.com/search/Enlargement.aspx?CID=isg&mediauid=A14EACE5-872F-475F-B802-56C620784225&h=267&w=400&sz=45&hl=en&start=3&um=1&tbnid=HBgcLncTeEIOdM:&tbnh=83&tbnw=124&prev=/images?q=coal+rail+car&um=1&hl=en&rlz=1T4GZHZ_enUS251US251&sa=N
http://www.offshore-technology.com/projects/atlantisplatform/

Area to Power 100% of U.S. Onrbadwvehicles
g N

Wind turbines
ground footprint

Wind-battery
turbine spacing

. Cellulosic ethanol

Corn ethanol \/

© )
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Solar-battery and Wind-battery refer to battery storage of these intermittent renewable
resources in plug-in electric driven vehicles

WEB CALCULATOR- VISUALIZER — COMPARISON OF LAND
NEEDED TO POWER VEHICLES




05% U.S. terrestrlal wind resources In Great Plains
The Great Plains Flgures Of Merlt

Great Plains area
1,200,000 mi?2

Federal Lands

&3 National Park or Monument
2 Wildlife Refuge

= Waterway or Wilderness Area
3 Military Reservation

3 National Forest or Grassland

Provide 100% U.S. electricity
400,000 3MW wind turbines

Indian Lands
M Indian Reservation

Vegetation Types

B boreal coniferous forest -
B8 continental temperate coniferous forest
= warm temperate/subtropical mixed forest
== temperate deciduous forest

= warm temperate/subtropical mixed savanna
B= temperate conifer savanna |
3 C3 grasslands

(3 C4 grasslands

O tem erate arid shrubland

3 subtropical arid shrubland

B inland water bodies

= sorghum

= winter wheat (5)

= corn belt

= irrigated agriculture

2 spring wheat mixed w/forest

3 spring wheat mixed w/grassland

= sorghum mixed w/forest

= sor?hum mixed w/grassland

= winter wheat (1) mixed w/grassland
B3 winter wheat }2} mixed w/grassland
B winter wheat (3) mixed w/grassland
B winter wheat 4 mixed w/grassland
= winter wheat (5) mixed w/grassland
B winter wheat (? mixed w/grassland
= corn belt mixed w/forest

BE cotton, corn, soy mixed w/forest

@ cotton, corn, soy mixed w/grassland

B irrigated agriculture mixed w/forest 050 100 150 200 250 300 350 400
e ———

Miles

Platform footprint
6 mi?

| Large Wyoming Strip Mine
>6 mi?

ITotal WindFarm spacing area
37,500 mi?

Still available for farming
and prairie restoration
90%-+ (34,000 mi?)

CO, U.S. electricity sector
40% USA total GHG emissions

DParky Maitintain Dacasranhh Qtatinn: Cantambar 7 1000



Wind Farm Royalties — Could Double

farm/ranch income with 30x less land area

Sub-regional Comparisons of Land in Agriculture and

Agricultural Contribution to the Gross State Product Although agriculture controls about
80 70% of Great Plains land area, it

70 contributes 4 to 8% of the Gross

= Regional Product.

3 Wind farms could enable one of the
40 greatest economic booms in

American history for Great Plains
rural communities, while also
enabling one of world’s largest

10 restorations of native prairie

0- ecosystems

Northern GP  Central GP  Southern GP
% of Land in Agriculture WY of Agricultural Contribution

The three sub-regions of the Great Plains are: Northern Great Plains = Montana, North Dakota,
South Dakota; Central Great Plains = Wyoming, Nebraska, Colorado, Kansas; Southern Great Plains
- Oklahoma, New MEXiCO, and Texas. (Source: U.S. Bureau of Economic Analysis 1998, USDA 1997 Census of Agriculture)

30
20




Wind Royalties — Sustainable source of

Rural Farm and Ranch Income

US Farm Revenues per hectare
Crop revenue Govt. subsidy

..........................
.........................
..........................

.........................

$50 $100  $150  $200  $250

windpower farm non-wind farm
B govt. subsidy $0 $60
B windpower royalty $200 $0
@ farm commodity revenues $50 $64

Williams, Robert, Nuclear and Alternative Energy Supply Options for an Environmentally Constrained World, April 9, 2001, http://www.nci.org/
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Montana South Dakota

. . Great Plains Multi-TW
R Wind Resources in
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Conceptual transmission plan to accommodate 400 GW of wind energy

Wind  Resource Wind Speed” Wind Speed”

Power Potential Density st 50m ot 50 m

Class Wim' m's
3 Fak 300 - 400 64.-70
4 Good 400 - 500 70-75
5 Excellent 500 - 600 75-80
6 Outstanding 600 - 800 80-88
7 Superb 800 - 1600 88-111

' Wind speods are based on a Welbull k value of 2.0

stSOm
mph

143187
157168
168-179
179.197
197.248

This map shows the wind resource data used by the WinDS
model for the 20% Wind Scenario. It is a combination of high
resolution and low resolution datasets produced by NREL and
other organizations. The data was screened to eliminate
areas unlikely to be developed onshore due lo land use or
environmental issues. In many states, the wind resource on
this map is visually enhanced to better show the distribution
on ridge crests and other features.

Transmission Lines

A /234490
/\/500 - 699
/N\/ 700190
/1000 (0C)

A
007 Pata. @ dvison of
T MG aw #ul Comganes

Conceptual 765 kV Network
— 500G TS RV
— Now 765 WV

M AC-DC-AC Link

Sorre Amervan Llecre Powe (MP)




Potential Synergisms

Two additional potential revenue streams in Great Plains:

1) Restoring the deep-rooting, native prairie grasslands that absorb and
store soil carbon and stop soil erosion (hence generating a potential revenue stream
from selling CO, mitigation credits in the emerging global carbon trading market);

2) Re-introducing free- | . . ~ \ -
ranging bison into these < ‘ VL T
prairie grasslands -- which
naturally co-evolved
together for millennia --
generating a potential
revenue stream from
marketing high-value
organic, free-range beef.

Also More Resilient

to Climate-triggered
Droughts




Far Far Better than Facing the Consequences




Solar Fusion Waste as Earth Nutrients —
The Power in the Information Bitstream




Earth receives more solar
energy every 90 minutes than
humanity consumes all year

Solar: 89,000 TW

Wind:370 TW

Global
Consuption:

15TW
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In the USA, cities and residences cover 56 million hectares.

Every kWh of current U.S. energy requirements can be met
simply by applying photovoltaics (PV) to 7% of this area—on
roofs, parking lots, along highway walls, on sides of
buildings, and in other dual-use scenarios.

Experts say we wouldn’t have to appropriate a single acre of
new land to make PV our primary energy source!



Solar Photovoltaics (PV) satisfying 90% of

total US electricity from brownfields

90% of America’s current electricity
could be supplied with PV systems
built in the “brown-fields”—the
estimated 2+ million hectares of
abandoned industrial sites that
exist in our nation’s cities.

-
Cleaning Up

Brownfield
Sites w/
PV solar

- ]{ B
i‘-..;'\-

Larry Kazmerski, Dispelling the 7 Myths of Solar Electricity, 2001, National Renewable Energy Lab, www.nrel.gov/;


http://www.nrel.gov/

Economics of Commercial BIPV

Building-Integrated Photovoltaics

Net Present Values (NPV), Benefit-Cost Ratios (BCR)
& Payback Periods (PBP) for ‘Architectural’ BIPV
(Thin Film, Wall-Mounted PV) in Beijing and
Shanghai (assuming a 15% Investment Tax Credit)

i
: Material | Economic .
; Replaced | Measure Beijing | Shanghai
S| NPV (§) | +$18,586 | +$14,237
,: Polished |BCR 2.33 214
:; i Stone | pp (yrs) | 1 1
I NPV ($) +$15,373 | +$11,024
: BCR 1.89 1.70
Aluminum
PBP (yrs) 2 2

SunSlate Building-Integrated
Photovoltaics (BIPV) commercial
building in Switzerland

Byrne et al, Economics of Building Integrated PV in China, July 2001, Univ. of Delaware, Center for Energy and Environmental Policy, Twww.udel.edu/ceep/T]



http://www.udel.edu/ceep/

Economics of Commercial BIPV

GLASS WALL
SYSTEMS

$560-$800 m?

POLISHED STONE
$2400-$2800 m?

PHOTOVOLTAICS
$500-$1500 m*

STAINLESS STEEL
$280-$400 m2

Reference costs of facade-cladding materials

STONE

$8004+ m? BIPV is so economically attractive because it

captures both energy savings and savings from
displacing other expensive building materials.

: ' ll’i’.l o

Eiffert, P., Guidelines for the Economic Evaluation of Building-Integrated Photovoltaic Power Systems, International Energy Agency PVPS Task 7:
Photovoltaic Power Systems in the Built Environment, Jan. 2003, National Renewable Energy Lab, NREL/TP-550-31977, www.nrel.gov/


http://www.nrel.gov/

Federal R&D Appropriations

Billion $ 2008 constant
90 $85

80

Civilian Nuclear
Power
(1948 — 2009)

70

60

50

VS. 40

30

Solar Photovoltaics
(1975-2009)

10 - $4.2

0 1

PV | NUCLEAR
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Smart Grid Web-based Solar Power Auctions

Smart Grid Collective intelligence design based on digital map
algorithms continuously calculating solar gain. Information used
to rank expansion of solar panel locations.




IREC A A FERC n/a C
Colorado A C Ohio C D
Maryland A B Maine C n/a
Florida A D Louisiana C F
New Jersey A B Montana C F
Oregon A B Virginia C F
Pennslyvania A B Wyoming C F
California B B Hawaii C F
Connecticut B D DC C F
Massachusetts B B Oklahoma D n/a
Delaware B F Minnesota D F
Arizona* B B Utah D F
Nevada B B Washington D D
lowa B F Wisconsin D D
Vermont B C Indiana D D
Kentucky B n/a North Dakota D n/a
New York B C Georgia F F
Arkansas B F Texas F C
linios B B Michigan*® F D
New Mexico B B North Carolina F B
Missouri B F West Virginia F D
Rhode Island B n/a | South Carolina F F
New Hampshire C D Idaho* F n/a

State Rankings
on Net Metering

&

Interconnection
Standards

http://www.newenergychoices.org/uploads/FreeingTheGrid2008_report.pdf

STATES WITHOUT STATEWIDE NET METERING

Alabama
Alaska
|daho

Michigan
Mississippi
Nebraska

South Dakota
Tennessee

Kansas

STATES WITHOUT STATEWIDE
INTERCONNECTION STANDARDS

Alabama Maine
Alaska Mississipi
|daho Nebraska
Kansas North Dakota
Kentucky Oklahoma

Rhode Island
South Dakota

Tennessee




Municipal Solar Financing — Long-Term, Low-Cost Financing

CaliforniaFIRST Statewide Program

Stetewide AE —~2an enerdy +insnce cgran

wars, we a3 davebping 3
sistewide clean energy financing
avebpmen:

* = an dtarnatve financing sarvice for yaur prope
“are tha municipslity may o
*aj by tha Caifornia

ot inlo & nen

awide Con

5).  As & statawide Joint Powers Authority, California
Hathis grogrampursuant to ADC11 1 te of
~ Law signad into law last year.
O “1o bava no direct cosl
[ S . ] n the
hinancing pac-.
runicipaity to fsilor s

program feam, which akso mc
on, wil provide prog

Conyrobalations, Bowlder Cownty residonds! You
e I an ared that sy pporis property fox sodar

frnancing.

How does Boulder County's
municipal solar financing
program work?

The ClhimataSmar: Loan Program allouwes

hamecweners to pay for solar panals and other
energy efficiency improvemeants throush proparty
tax bills, The loans carmmy a fioad intarest rate and stay with the bouse-so if you move, the
mexl Lenanb conLinues Lo pay [or Lhe loan Droush proper by Lasoes . Thal means you dor® L Dave
o worry about paying for panels ona houss that vou don'c ive in arnymore, Apolicants pay a
Lih application fee along with a @ loan processing hee that falls somewhere In the range of 1

rercant t0 2 parcant of the tatal laan velue

That sounds great! How is Boulder able to do this?

Friilltamer =ity = == Fiemarmmtme emerr o e mecesit e el o Poildases Cmiamto s Fasllmt obss = e e

Municipal Solar Financing: The Biggest Revolution
that You’ve Never Heard Of

[ 1 Corrment

m Writtan by Arlel Schwartz
! Publshad on May 15th, 2003

heard of municipal sclar finarcing. But the finarcing program, also known as prop. ‘ ]

The whele thing s happering without flashy ad carpagns, <o it's rot s.
financing, i5 3 veritable underground salar revolution,

1t al started I Barkeley, CA with the Berkeley FIRST Program, which alows homeawners to pay
for sclar panzls through progesty tax bils owar a 20 year period, The bils carry a fived Intevest rate
and stay with the house, <0 thare's no need to worry about paying for panels o a howsa you
dar't fve in anymore. The Berkeley program was s popular that Califorria passed the 43811 bil
to let any nterested oty in the state launch a smilar program.

Snce the passing of AB811, Palm Desart, San Dego, San Franosco, and Schoma County have
dacded to launch thalk own municipal solar fnancng programs. And AS811 has been such a hit
overal that Bauder, CO, Annzpdis, MD, and the entire state of Louizianz have come on board
with property tax fnancng programs. Rest assured that simiar financing nitiatves wil come to
your state soon-the Berkeley program launched less than a year ago, and we can only imegne
haw far the movement will spread n another year.,
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P Prevent Climate Catastrophe -
X Avert Mass Species Extinction
Promote Green Prosperity & WeII-being
W S RGP W W T W Sl VT il 52 > Ty ™ FHEY o
-— " ’ .’ » BB ."-aﬂ-l.. u& “-" 2 ,...’;'n H@ k‘- ]
R v LM - oG ETE liex - g
«,.':‘!.'.!‘-.-.' o ..Js'-’h l!» — 0-«4 b i iantiit - Lol gl -
=48 = ;..":a.u a, 'i‘f E{R‘a;{' ':,E?"a'ilr
L s Pan® = B R o 5 ‘-Lm (]
= t:l!c:. > A2 L4 S [/ — 1 G
=l F 3 .’:. < d - QQLJ—::;,*“".-—-‘ ‘ .‘:“

:» -—-—ﬂl‘;’; '.H‘ S =0 ™ .l‘l. r
= e | S G Y
4 R e L 8



