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Sandia is Organized into Three

% __ Strategic Management Groups

Integrated Technologies
and Systems
Three Management Units

Energy, Resources, and
Nonproliferation
* Homeland Security & Defense
® Defense Systems & Assessments

Nuclear Weapons
One Management Unit

* Nuclear Weapons

Laboratory Transformation
Two Management Units

o Integrated Enabling Services
* Science, Technology, and
Engineering
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Objective Of The Fuel And Water

Systems Program

Provide systems perspecti
technological solutions
water that help as

Secure and sustaina

Safe and resilient
infrastructure;

Clean and efficient use
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Water And Energy Programs Reach

Across Sandia

1
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Enabling Options For Fuels While
Improving Efficiency

Synfuels
and Biofuels

I Coal to Liquids

and Biodiesel

Expand and
extend petroleum

while managing oV

carbon )
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Sandia’s Water Program Has National And

¢ _t[nternational Impact In Four Focus Areas

Pl Sandia National Laboratories



http://www.air-basics.com/photos.htm

But, We Have No lllusions Of Having
Impact Without Key Partnerships

Ex¢onMobil ConocoPhillips ¢4/ bhpbillton [ PETROERAS

s ooy Ch@vron KINDERjMORGAN  New Mexico Tech Eech
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Energy Water Modeling:

A Abbreviated Model Demonstration

1. Decision Support for Integrated Water-Energy Planning:
Plant-Level Analysis Model

Similar in spirit to the Feeley et al. (2008) paper;

“Water: a critical resource in the thermoelectric power industry. Energy,
Volume 33, Issue 1, January 2008, Pages 1-11.”

2. Energy-Water Project Management Research*

“Evaluating Saline Aquifers for Combined Carbon Sequestration and
Power Plant Cooling Water Needs,” 7t" Annual CCS conference with
NETL & SNL authors

Upcoming Conference Paper Presentation, USAEE/IAEE, December '08
3. Energy-Water Project Management Research: Phase 2*
4. Regional Water Stress*
5. Nanofiltration Treatment Options for Thermoelectric Power*
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Advanced Desalination Membrane Technologies

*—t, ~Can Reduce Enero

Use

aNge Ehergy use is ~40-60% of desalination water cost
Approach Create energy efficient nano-porous membranes

Brinker, SNL

Evaporation-induced self-
assembled silica

* tunable pore size

» flexible chemical functionality

-~

\ Block

Ion Transport \

<& N
m

Random /

nano-phase separated di-block
copolymers

* high conductivity ion transport
in ED and fuel cell membranes

* high chemical and mechanical

stability

i
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Beneficial Use Of Coalbed Methane Produced

Wr: Rangel And Rehabilitation

rom Coal Bed Natural Gas Wells Economically

Removal of Coal Fines, Processing Produced Water,

Iron, Organics Precede Site Provided & Prepared by
Desalination, (RO) ConocoPhillips

Use Treated, Untreated Water
in Revegetation Study on the
ConocoPhillips Site

Separator

Progressive
Cartridge
Filtration

Ultrafiltration and RO
(Reverse Osmosis)
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“Regional Water Stress”

Sandia And NETL Working Together On Site Selection —
Dovetailing With SECARB Region

Terrestrial Project Categorization
‘_ Agricultural sails

A Soil Reclamation

A Arorestation Geologic Project Formation Type
Accountimg/Aggregation . Ol bearing
A Wetlands Reciamation @ casveanng

Source: NETL, “Soltheast Regional Carbon Sequestration Partnership—Validation Phase” fact sheet,*4/200

Looking to identify Water Treatment
Viability for power plant options
(physical and economic)

Understanding regional water stress
issues and potential solutions
within a framework for analysis.
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Nanofiltration Treatment Options For Thermoelectric
1Poer Plant Water Treatment Demands

T

T
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E (Evaporation)
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(Blow Down)
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Two Models, One Purpose:
Collaboration on Energy and Water Systems Analysis

€ Enerey Water Nexus: Plant-Level LDRD Model ower Plant Cooling Water Needs

¥l - [Engsh Uniteast.._ w83 15 ] ® -]
Sandia
National
Laboratories

——

The Energy Water Nexus:
A Plant-Level Analysis Model

Water, Energy and Carbon Sequestration
(WECS) Model

Peter H. Kobos, Malynda Cappelle, Jim Krumhansl, Tom Dewers
Dave Borns, Pat Brady and Michael Hightower
SANDIA NATIONAL LABORATORIES

Vincent Tidwell, Peter H. Kobos, Leonard A. Malczynski

and the Energy Water Team

and

SANDIA NATIONAL LABORATORIES

Andrea McNemar
NATIONAL ENERGY TECHNOLOGY LABORATORY

Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the ‘
TUnited States Department of Energy under Contract DE-AC04-94AL85000.

Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company. for the
United States Department of Energy under Contract DE-AC04-94AL85000.

Click Here to Continue g = Click Here to Continue

Prototype, 10/24/2008
Prototype, Phase II, vers. 10/20/2008

<
I 01/01/2008

Integrated Water-Energy Planning: Energy-Water Project Management Research:
“Plant-Level Analysis Model” “Water, Energy and Carbon Sequestration
(WECS) Model”

| Sandia National Laboratories
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The Energy Water Nexus:
A Plant-Level Analysis Model

Vincent Tidwell, Peter H. Kobos, Leonard A. Malczynski

and the Energy Water Team

SANDIA NATIONAL LABORATORIES

Sandia is a mulfiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the
United States Department of Energy under Contract DE-AC04-94AL85000

Prototype, 10/24/2008

Integrated Water-Energy Planning:
“Plant-Level Analysis Model”

Energy Wa 'vel LORD Model
“+ ¥ 2 - [Engish United St.. ¥ 12, ¥ -
Sandia
National
Laboratories

[
| Analysis By Region

| US Totals | |NERC Regionsl I State Level | I County Level |

Analysis By Topic

[ ]
_ | Water | I GDP | | Population

Water Demand by Sector

- Summaries and Detail: from the
National Level to the Power Plant

- GDP, Population Growth Changes
- Technology Deployment Scenarios
| Sandia National Laboratories
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Water, Energy and Carbon Sequestration
(WECS) Model

Peter H. Kobos, Malynda Cappelle, Jim Krumhansl, Tom Dewers
Dave Borns, Pat Brady and Michael Hightower
SANDIA NATIONAL LABORATORIES

and

Andrea McNemar
NATIONAL ENERGY TECHNOLOGY LABORATORY
‘ Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the |
United States Department of Energy under Contract DE-AC04-94AL85000.

Prototype, Phase II, vers. 10/20/2008

(2)

(3)

Saline Aquifer >

Energy-Water Project Management *
Research:

“Water, Energy and Carbon Sequestration
(WECS) Model”

Coupled Carbon Sequestration and
Water Treatment System

Carbon Seq., Geostudies, Water Treatment
Can it Scale up?
Cost, Water and Energy Constraints?
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- Questions & Answers
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