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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




but first,

WHY NH, ?



THE OBJECTIVES

N, From the Atmosphere
H, From Water

No Resulting CO,

Balance-Of-Payments
Neutrality



Does Starting With A
“Domestic” Carbon Fuel
As The
Hydrogen Source, i.e.
Coal Or Natural Gas,
Suffice The Objectives?

NO!

Particularly if imported !



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 ”




Potential Roles of Ammonia
in a Hydrogen Economy

A Study of Issues Related to the Use Ammonia for On-Board Vehicular Hydrogen Storage

U.S. Department of Energy

“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.”



Does Solar Energy As
The Source Of The
Hydrogen For the
Ammonia Suffice These
DOE Objectives?

YES'




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



Energy production and
generation require water

Water pumping,
treatment, and
distribution require energy

* As water availability
decreases, cost increases c

« As water cost increases,

energy cost increases C

* As energy cost increases,
water cost Increases

* Andsoon.....
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Estimated Freshwater Withdrawals by Sector, 2000

Public Supply Industrial
14% 6%

Livestock
2%

Irrigation

Thermoelectric 39%

39%
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Highest population growth projected in regions
with limited water resources

Less Water i- More Water



SO, WHERE ARE THE
ACCESSABLE SOLAR
RESOURCES,

AND HOW DOES THE
DOE AND CONGRESS
STILL THINK OF THEM ?
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Solar Insolation Resources

Resource Potential
B 7+ kWh/M?/day
= 6+ kWh/M?/day
4+ kWh/M?/day
3+ kWh/M?/day

Pg.6-3 of the White House’s 2001 Energy Plan




“NATIONAL ENERGY POLICY?” may 2001, Pg. 6-3
“ENDING THE ENERGY STALEMATE” bec 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?



THE ENERGY-WATER
NEXUS

AS PRESENTED TO DOE WORKSHOP, DEC 05



THE SEPT. 06 DOE NEXUS STUDY - TERRESTRIAL FOCUS AGAIN

: Snergysustainability puzzle

Energy-Water Science Technology Research Roadmap
Mike Hightower

Sandia National Laboratories
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THE JANUARY
15, 1995,
LETTERTO
CONGRESS
SHUTTING
DOWN THE
DOE OTEC
PROGRAM.

DOE THEN
CHALLENGES
CONGRESS
TOTURNIT

BACK ON, BUT

ONLY WITH
FUNDING.

The Seoretary of Energy
Washiagton, OC 20585

January 13, 1995

The Honorable Al Gore
President of the Sérate
Washington, DC 20510

Dear Mr, President:

The Department of Energy is submitting this letter report In response 10

sections 3 and 6 of the Ocean Thermal Energy Conversion Research,
Development, and Demonstration Act, 42 U.S.C. §$9002 and 9005. These

*provisions requirc annual-updating of the comprehensive program management

plan and the comprehensive technology application and market development
plan for the ocean-thermal energy conversion technology. davelopment program.

In prior years, the Department of Energy teported that & technical data base,
sufficient to assist industry in judging where and when thls technology could
be commercialized, had been developed based on testing small.seale ocean
therma) energy conversion systems. However, this technology has yet 10 be
used in 8 commercial-scale power plant by industry. Unlike their approach for
other renewable technologies, industry Jeaders have not shown a willingness to

.make a substantial financial commitment to ocean thermal energy conversion,

and Industry-has not formed the supposting infrastructure necessary for
commercial developmeat. ‘

In view of the above, the Administration did not propose- funding for ocean
therma) energy conversion activities in the fiscal year 1995 budget request, nor
did the Congress provide funding in the fiscal year 1995 appropriations. The
Department of Energy has no activities for this wechnology for fiscal year 1995
and has closed out the program. Accordingly, the Department of Energy does
not plan on further yearly updates to the above plans,

Sincerely,

Ay 10y

Hazel R. O'Leary

11:58 EE-11 WIND ENERGY PROGRAM + 410 987 7549 NO, 695

ENCLOSURE (1)
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MARAD-FUNDED OTEC DESALINATION STUDY uuly 1980
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THE OTEC “BIBLE” BY AVERY AND WU, 1994




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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Schematic Flow Diagram MULTISTAGE FLASH EVAPORATOR P RODUCT WATER
for a Hybrid-Cycle At-Sea
OTEC Water Plant

Per T. Rabas, C. Panchal and L. Genens,
Argonne National Laboratory, DOE, 1991



SYSTEM BLOCK DIAGRAM

ROUTE-FLEXIBLE PRODUCT TANKER LANDSIDE OPERATION

AT-SEA “GRAZING” PLANTSHIP
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AN ENERGY COMMODITY IN TRANSIT TO CONUS MARKETS
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OTEC
PLANT
SHIPS
ARE
TSU-
NAMI
WAVE
IMPER-
VIOUS.

COAST-
LINE
FACILI-
TEES
ARE NOT.

@he Washington j)ost e

OUTLOO

SuNDAY, JANUARY 9, 2005

'SOURCE: INTERNATIONAL TSUNAMI INFORMATION CENTER

The

Swept Away

TSUNAMI ACTIVITY
1901-2000

earthquake-generated tsunamis.

OBSERVED

@ Historical reports of
unusual wave activity
but no information as to
actual size.

O Records include

Unfathomable

Still Missing
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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
San Diego, CA
m Source (Extract / Future
Convey) 5000 /"/\\
510 : ,
m Water Clarification
4000
‘ 2040 5
©
S
1 Local Distribution S T
g 3000 Sea Water
\ "é Desalination
N 7 60 Q
330 O Homg Use § 2000
3900 (heating, <
recirculating) = v
_ B Waste Water 1000 Brackish
Total = 6840 kWh/af Trontmont Water
Treatment
Source: Pacific Institute, 2004

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




THE ENERGY-WATER NEXUS

WORLD-SCALE OTEC MEANS:
v'NO AIR POLLUTION IMPACT

v'NO ENERGY FUEL DEPLETION IMPACT
v"NO BALANCE-OF-PAYMENTS “River Of $”
v'NO FOSSIL ENERGY REQUIRED

vINFINITELY SCALABLE
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EARLY 2006
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