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“THE ENERGY-WATER NEXUS”
 Congress sees an inevitable, terrestrial,

INTERDEPENDENCE OF ENERGY AND WATER.

Yet,

The Role of

 OTEC, and 

AMMONIA, is

little understood
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but first,

WHY NH3 ?
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    THE OBJECTIVES

 1.    N2   From the Atmosphere

2.     H2   From Water

3.     No Resulting CO2

4.     Balance-Of-Payments
Neutrality
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 Does Starting With A
“Domestic” Carbon Fuel

    As The
 Hydrogen Source, i.e.
 Coal Or Natural Gas,
 Suffice The Objectives?

    NO !
 Particularly if imported !
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DOE  “FREEDOM-CAR PROGRAM”, and

 “WELL-TO-WHEEL” studies say:

“Do not expect to get the Hydrogen Fuel

from the carbon- based Industry sector.”

Therefore,

“These cars MUST receive their Hydrogen

fuel from RENEWABLE SOURCES”.
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“Although DOE is not currently funding conventional fuel
processing of ammonia for on-board hydrogen storage, the
potential use of ammonia as an energy carrier, particularly
during the transition towards the hydrogen economy, is not
disqualified.  Ammonia may be considered as a potential
hydrogen carrier for hydrogen delivery and off-board storage,
such as at refueling stations and for stationary power
applications.”
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 Does Solar Energy As
The Source Of The
Hydrogen For the

Ammonia  Suffice These
DOE Objectives?

YES !
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THE MOST DESIRED FORM
OF SOLAR ENERGY IS:

 A. “24/24” Available
 B. Continuous, Not     
Intermittent, (as is wind)
 C. Easiest Energy Transport
 D. World-Scale Applicable
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Energy production and

generation require water

Water pumping,

treatment, and

distribution require energy

• As water availability

decreases, cost increases

• As water cost increases,

energy cost increases

• As energy cost increases,

water cost increases

• And so on…..
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Estimated Freshwater Withdrawals by Sector, 2000 
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Highest population growth projected in regions

with limited water resources
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SO, WHERE ARE THE
ACCESSABLE SOLAR
RESOURCES,

 AND HOW DOES THE
 DOE AND CONGRESS
STILL THINK OF THEM ?
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Pg.6-3 of the White House’s 2001 Energy Plan 
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“NATIONAL ENERGY POLICY” MAY 2001, Pg. 6-3

“ENDING THE ENERGY STALEMATE” DEC 2004, 

  Pg. 65

AND THE DEPARTMENT OF ENERGY,
ARE STILL CONTINENTALLY FOCUSED, 

YET,

THE “CONUS” HAS AN OCEAN ON THREE SIDES,
AND

THE SUN SHINES ON THESE OCEANS AS WELL.

SO, WOULD DOE GET IT RIGHT THIS TIME?
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THE ENERGY-WATER
NEXUS

SOLAR ENERGY 24/24 (OTEC) TO ENERGY (Commodities)
FOR THE ECONOMY !

PLUS OTEC PRODUCED  POTABLE WATER (Commodity)
FOR THE ECONOMY !

MORE WATER-TO-ENERGY (Electrical kWh)? OR ENERGY-TO-

WATER (Desalination) PRODUCTION FOR THE US ECONOMY?

AS PRESENTED TO DOE WORKSHOP, DEC 05
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THE SEPT. 06  DOE NEXUS STUDY – TERRESTRIAL FOCUS AGAIN
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THE JANUARY
15, 1995,
LETTER TO
CONGRESS
SHUTTING 
DOWN THE
DOE OTEC
PROGRAM.

DOE THEN
CHALLENGES
CONGRESS
TO TURN IT 
BACK ON, BUT
ONLY WITH
 FUNDING.
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MARAD-FUNDED OTEC DESALINATION STUDY July 1980
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THE OTEC “BIBLE” BY AVERY AND WU, 1994
WITH FORWARD BY JOHN P. CRAVEN,  IS ALL ABOUT AMMONIA 
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Consider,

AT-SEA

OCEAN THERMAL ENERGY

 CONVERSION (OTEC)

PLANT-SHIP SYSTEMS CAN

UNIQUELY

CAPTURE SOLAR ENERGY

24 HOURS PER DAY

 CONUS ON-LAND SOLAR CAPTURE IS ONLY 33%
EFFICIENT (8/24 HOURS)
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PLANTSHIP
BLOCK
DIAGRAM
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Schematic Flow Diagram

 for a Hybrid-Cycle At-Sea

 OTEC Water Plant
Per T. Rabas, C. Panchal and L. Genens,

 Argonne National Laboratory, DOE, 1991
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AN ENERGY COMMODITY IN TRANSIT TO CONUS MARKETS
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THE BIGGEST PART OF THE EXPLODING US DEBT
TO OTHER COUNTRIES IS DRIVEN BY FOSSIL FUELS,
AND IT IS LIKELY TO INCREASE WITH LNG IMPORTS

A SUPPORTIVE

 APRIL 29, 1980

LETTER FROM

 PETER G.

PETERSON

ON OTEC
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OTEC

PLANT

SHIPS

ARE

TSU-

NAMI

WAVE

IMPER-

VIOUS.

COAST-

LINE

FACILI-

TEES

ARE NOT.
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7% of Electricity Consumption used for water pumping, and as much as 25%

of the consumption related to water use.

Energy Use by Water Systems
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DWR has just completed 2 cycles of Desal Awards, with
some inland, some coastal/surf zone, but none yet at sea
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CADWR 2ND  ROUND DESAL. AWARDS, ALL  ARE
KWH-DEPENDENT, NONE SOLAR, NONE OTEC  
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THE ENERGY-WATER NEXUS

WORLD-SCALE OTEC MEANS:

!NO AIR POLLUTION IMPACT

!NO ENERGY FUEL DEPLETION IMPACT

!NO BALANCE-OF-PAYMENTS “River Of $”

!NO FOSSIL ENERGY REQUIRED

!INFINITELY SCALABLE
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EARLY 2006
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LATE
2006
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AT-SEA SOLAR-
DRIVEN OCEAN
DESALINATION,

PLUS HYDROGEN
{MOVED AS
AMMONIA}

PRODUCTION
AND DELIVERY
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H
2
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SYSTEM
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Q E D
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