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e Viach therefore furnish every American industrial
= orker with energy equivalent to that of
. =5 push his along the road.
~ % His family is supplied with =2 faithful
° englneer controls energy equivalent to
that of
° pilot controls energy equivalent to that of

“Energy Resources and Our Future,” Admiral Hyman Rickover, May 14, 1957



EACH U.S. CITIZEN USES ANNUALLY: _
Energy is the key to unlock

all other physical resources
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Current US energy use is
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Figure 2. U.S. per capita annual mineral consumption
(eotice: Uis: Bieauorhings:. 820 Every person in Puerto Rico consumes

an average of 2.5 Gallons of oil per day



Energy and Civilizations
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Hoss:» off surplus energy Is, ofi course, a requisite
rlny kind of civilization, for i man possesses merely
BRENEra) of his own muscles he must expend all his

z Hopi=mental and physical - to obtain the bare
Sfiecessities of life.

5 A reduction of per capita energy consumption has
-always In the past led to a decline in civilization and a
- reversion to a more primitive way of life.

f
A
fe

f
Ul
S|

n—
e
—
—=

S——
:l-lrl-"_
p—

-

* Examples: Mayan, India, China, Middle East

“Energy Resources and Our Future, ” Admiral Hyman Rickover May 14, 1957



PUEROMRICO suliers terribly from
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Average Price of Imported Crude
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Oil (dollars/barrel)
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-+— Puerto RICO loses $750 million

for each $10 increase per bbl of Oil

Now $5.6 Billion Annual Loss
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Since 1999 Oil Prices have
increased by $75/barrel

Equivalent to a pay cut of
over $2.30/hr for every
worker in Puerto Rico
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Peak Oil - The Growing Gap

Discovery

Consumption

Billions of Barrels/Year
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B PlErto Rico has 1ost 35% efits,

fienufacturing jobs since 1995
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MAIN EXPORT PRODUCTS, 2006

11% 7% m Food products

w Pharmaceuticals

8%

w Computer and electronic products
20
’ W Electric al equipment

{20 Medical equipment
1]

m Other products

"MAIN IMPORTS PRODUCTS, 2006

6%
wFood
m Petroleum and col Most of the major patented
m Basic chemicals pharmaceuticals will come off patent by
W Pharmaceutic als 2011

W Computer and electronics
Transp. equipment

W Cther products/matenals

Offshore Infrastructure Associates, Inc.




S Vanvrertical OTEC Elements,cany
wENVignUfactured and Assermbled in

SEOWERSYstem - commercially available
— [l
= eat Exchangers

g

=~ — Pumps

-:i

= & \/essel — commercial design & construction

® CW. Pipes — commercially proven to 2 M
dia. Larger field tested but not in full size

® Moorings — same as for deepwater oil rigs
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Nassau,
CEREINES

4’
i
S THE BEST LOCATION IN THE WORLD

FOR RENEWABLE ENERGY
FROM DEEP OCEAN WATER
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The OTEC Resource Area exceeds the land area of the world
Could Support 3 million MW of Electrical Generation

30,000 100 MW Units

@ Offshore Infrastructure Associates, Inc. 12
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. OTEC
5e Load Electrical Po

E

| ® No Land Use Fockheel
i Spar Design
o ® No Fuel Use

TS = ® No Environmental Impact
oec.:  ® Little or No visibility

~ ® (Co-Production of Fresh Water

o Adaptable to Assembly Line Production

@ Offshore Infrastructure Associates, Inc. 13




Each, 100 MW.OTEC.PIafit e

vides Base Load “Electricity: for 100,000 people

R

dlices 800 Million KWhroff electricity per year
aves 1.3 million barrels of oil each year

== 'per day (50 million gaIIons per day)

~® Moves four cubic KM of high nutrient deep water
per year (1 square Kilometer 11.5 Meters deep
each day, enough to grow 70 Tons of shellfish
meat per day) costing ~$200 million per year at
the current pumping cost for NELHA in Hawaii.
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CNIIENIEED I 0CEAN ESOUrCE NEAN: to)land

SMicTgelelectiical demand onlone island

SANighly educated and capable workforce of
e taan 1.4 million

SRacilities able to build the OTEC units

R
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P SEASrong and! stable financial, political and
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= economic infrastructure with great tax benefits

o' A Biotechnology capability that can revolutionize
microalgae & ocean based products

¢ Puerto Rico can readily become the World’s
“Center of Excellence for Ocean Thermal Energy”
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Oil Yield
ati for Liquid Fu
http://oakhav cultivating_a
~ Gallons of Oil per Acre per Year

Soybeans . . ..
Safflower. . . .. 83
Sunflower . . . 102
Rapeseed. . . 127
— Oil Palm . . . . 635
-. Micro Algae . .1850 [based on actual biomass yields]

Micro Algae . .5000-15000 [theoretical laboratory yield]



There are estim e between Use of local indigenous species can
million and 10 million eliminate environmental risks — oils

2d algae in the oceans. can be extracted with the remainder
1ave been characterized. used for feed

o
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A Look Back at the U.S.
Department of Energy’s

SHELL AND HE BIODPETROLEUM BUILD FACILITY TO GROW ALGAE FOR BIOFUEL
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Biodiesel from Algae

Peart I

Production of Micro algea-based Products

Program Summeary

Algae can produce up to 20
times the oil that can be

obtained from the highest
yielding land plants and
does not require fertile land.



Openi@ecean Algae-cllture and Adqua-
cL liu-re IS possible througheutithe™s
LFOpICS
SiEGeep high nutrient water from a
HOONVIVWEOTIEC Plant would cost $200
nillion to pump without OTEC

Many shallow areas in the Caribbean
and Pacific such as the < 30 m deep
8,000 sq KM Pedro Bank off Jamaica,
the thousands of km of shallows off
Cuba and the atolls of the Pacific would
keep the high nutrient discharge water
available to grow algae and sea food
from the Sun, just as occurs with
natural upwelling

1453 ormigas
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MASLOW'S HIERARCHY OF NEEDS

Self-
Realization
Fulhillment
ﬁ!ﬁlﬂf of polental

NEEDS / personal Esteem
Hanor, job,
importance & tithe

Social Acceptance
Love, togetherness, tearmwork,

recagnition by family, friends & neighbors

MOMNETARY Security
MEEDS secunty from economic & physical danger

Physical Comfort
Food, drink, chothing & shelter

@ Offshore Infrastructure Associates, Inc.




The OTEC
Island Strategy

The most effective path to
Sustainable Economic & Human Growth
for the Tropics
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Thank You
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