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Today’s Talk ) &

= |Introduction to Sandia National Laboratories
= What do we do?
= Why | work here
= Research in the Geosciences
= Systems research in water & energy

= Potential Student Opportunities
= Requirements
= Types of work available
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Sandia’s History ) .
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Sandia’s Sites

Albuquerque, Livermore,
New Mexico California

Las Vegas, Carlsbad,
Nevada New Mexico

Kauai,
Hawaii

Pantex, Texas Tonopah, Nevada



People and Budget )

(As of October 15, 2010)

FY10 operating revenue
$2.3 billion

= On-site workforce: 11,677
= Regular employees: 8,607
= Gross payroll: ~$898.7 million

Technical staff (4,277) by discipline:

(Operating Budget)

Nuclear Weapons

Defense Systems & Assessments

Energy, Climate, & Infrastructure Security
International, Homeland, and Nuclear Security

OCm;

Computing 16%
Math 2%
Chemistry 6%
Physics 6%
Other science 6%
Other fields 12%

—e  Electrical engineering 21%
Mechanical engineering 16%
Other engineering 15%




The Mission Has Evolved for Decades )&,

1950s 1960s 1970s 1980s 1990s 2000s

Production Development Multiprogram Research, Post-Cold War Broader national
engineering & engineering laboratory development and transition security challenges
manufacturing production
engineering




Energy, Climate, and
Infrastructure Security

Program Areas

Infrastructure Security
Energy Security
Climate Security

Enabling Capabilities
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http://energy.sandia.gov/

Areas of Expertise

= Modeling & Analysis, Cyber, Electricity
Distribution, and Energy Assurance

= Renewables, Energy Efficiency, Energy for
Transportation, and Nuclear Energy
Systems

= Sensing & Monitoring, Carbon Capture,
Sequestration, Modeling and Analysis,
and Water

= Discovery Science & Engineering, Systems
Analysis, and Regulatory & Policy




Why is Sandia in this business? rh) e

National Security is intimately linked with Energy, Climate, &
Infrastructure Security Challenges.

Environmental Stewardship

Prosperity

“Without climate,

Without energy, there is no environment.”

there is no economy.”

“Without energy and environment,
there is no security.”

John Holdren
Director of the White House Office of

Science and Technology Policy 10
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Climate

Enabling

Capabilities
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Why | work here.... ) g
= Challenging work environment
= Creativity is encouraged

= Research for renewable energy technologies
= Solar photovoltaics
= Algal biofuels
= Hydrogen infrastructure

= Climate risk and water use research

= Tie-in to water-energy nexus

13




Geoscience, Climate and Consequence Effects ().,

Water
Earth Sys?ems Water - energy National Security distribution
Analysis NExus Applications systems
: Strategic Well and
Geotechnologies Geothermal .
and Engineerin petroleum reserve. Research drilling
9 9 WIPP technology

Geophysics and Geophysics and Non-geo
Atm. Sciences climate change

_ Resilience and Regulatory Effects
G hani Rock testing, CO,
comechanics sequestration High Confidence System Environments

Policy and Decision Support Analytics

: ' Water treatment,
Geochemistry nanoparticles Actionable Knowledge Solutions

14
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Geomechanical Model Applications

Visualization of Bryan Mound
SPR cavern field from geologic
data

Selected Component: o
Elevation —— ;

Elevarion
1,490 f+

-23BB {1

— 3327 #

-4266 f1

Interpretation for
geomechanical modeling




Geotechnologies and Engineering
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Geomechanical Model Results

Mg Lo,046+3  TIME 17 33E+3

ldentifying regions of likely

damage during theoretical
/ operations scenario

Geomechanical analyses help
establish guidelines for safe and
effective cavern operations
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Implicatioﬁs‘of inadequate cavern integrity:
well collapse! : 3

Artesia brine well collapse, moming, July 20, 2008 at 10:44 am.
Photo courtesy of National Cave and Karst Research Institute




Geomechanics - Materials Testing Capabilities (¥ .

100

= Physical Properties: "
= Density, ultrasonic velocity o
= Porosity, pore structure imaging
= Mineralogy/chemistry

= Mechanical Properties:
= Strength & deformation (intact & joints)
= Acoustic emission mapping

u 1 0 0.2 0.4 0.6 0.8 1
POWder com paCt|0n Volumetric Strain, g (AV/V)
= Creep

= Thermal Properties:

= Conductivity & expansion
= Hydrologic Properties:

= Single & two-phase flow, k

= FElectrical Properties:
= Phase transformation
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Geomechanics - Field Validation rh) s

YMP - Rock Mass
Testing
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What is the threat? Unintentional or malicious contamination of a
water distribution system

Challenges

Dynamic, non-linear system

Unknown contaminant
Biological or chemical agent

Unknown location
Source water
Treatment facility
Storage tanks
Backflow contamination

Unknown injection time
Pulse or continuous




National Security Applications — Water Security (@)%,

Contaminant warning systems and response action plans for water
distribution networks

CANA RY ‘ ‘ Rawr CI\ Data .

Real-time event ol
detection

Cl Data (maf)}

Distribution System

10000 1100 1200 1300 1400 1500 1600
Time {days since 01/01/2000)

p
P

RESPONSE

SPOT : .
Source inversion,
Sensor placement isolation, flushing,
optimization

decontamination

TEVA

Contaminant simulation
and vulnerability
assessment




Sandia

National Security Applications — Canary ) fouma

Online Water Quality Event Detection
Goal: Detect anomalous water quality signals in real time

Motivating Factors
- Currently no robust sensor for all contaminants
- Leverage existing utility infrastructure
- Adapt to noisy environments
- Provide open source toolkit

Impact
- Used or evaluated by all 4 US WSI pilot cities

- Installed in largest water system in the world (Metropolitan Water District)
- Running on Singapore national system since July 2009
- Dual-use benefits of more efficient utility operation

1o SCADA System

Raw Cl Data
25 T
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Water for Energy in the Western Interconnect

Algae biofuels assessment for Canada

Solar City decision-support model
Water-Energy-Carbon Sequestration simulation model
Solar America Cities program support

Economic impacts of climate change to 70 industries in the U.S.
Geothermal systems modeling

Native American water settlement support
Collaborative decision-support modeling

Ecology of National Security

Irag Water Planning Model

23




gila san frane1sco @

Sandia National Laboratories is‘assisting the New Mexico Interstate Stream Commission

by creating an interactive water supply model tool that will engage stakeholders
Home and decision makers in developing plans for utilizing the water and funds made available
through the 2004 Arizona Water Settlements Act.

contents
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Water Model Tool

Planning & Decision
Process
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) e
SF Headwater to Reserve o ‘,_‘;'Q

Gila river from Headwater to Gila Gauge }

SF Reserve to SF Glenwood

i

Gila River from AZ-NM Border to
difton Gauge

Gila River from Virden Gauge to
AZ-NM Border
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DECISION
PATHWAYS

ROBUST COGNITIVE .
DECISION MAKING Protecting and

SOCIAL CONTEXT presertvmg' 7 Sy il sl
AND NARRATOLOGY naturaly » "ot s ~Linking :
s resources for ! | ' - . science-based
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. CADRe results can be used for
?éplanning and policy development.
: : et P L Vg e s

'- To begin a CADRe application
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SANDIA REPORT . :
SAND2010-2052 — Quantify climate change risk

anlinaiae‘%Release
"‘V » Population and business impacts

Assessing the Near-Term Risk of — IPCC AR4 Ensemble of simulations for 40-
Climate Uncertainty: Interdependencies year uncertainty proxy

among the U.S. States
— Risk extends through precipitation and

George Backus; Thomas Lowry, Drake Warren, Mark Ehlen, Geoffrey Kiise, Veme temp. uncertainty
Loose, Len Malczynski, Rhonda Reinert, Kevin Stamber, Vince Tidwell, Vanessa
Vargas, and Aldo Zagone!

— Create probability distributions of climatic
futures for precipitation and temperature

Pregates by
Senda Nelors' Laboreto
Aboguergue, hh-ﬂcnou s?ves nd Livermve, Calformie 54550

Seoda s & muUlBrogrem lebomtory operaled by Sendae Corporstion, & whaly owned subsidary of Leckheed Marin - Use Regional Economics MOdeIS
mgbohmus Cepaitmart of Energy's Nelionsl Nudlear Secu'ty Adminstratien unde! Contract DE-ACDY. Incorporated (REMI) maCI'OECOnOmIC model

1 e » Cost to adjust water usage to match
water availability

» How do people respond?

Predicted future costs of climate
() Sancis Natonal Labortories NS4 change and state GDP output
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Students & Postdocs  Benefits & Perks  Hiring Process  Life at Sandia
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http://www.sandia.gov/careers
Interested in a career at /Students_postdocs/

Sandia?

Are you looking for research experience with top
scientists/engineers? Would you like an employer-
paid graduate degree? Sandia welcomes student

interns, co-ops, and postdoctoral fellows. We [

provide world-class mentoring and opportunities t . I n t e r n S h I S ° N M O r CA
research issues of global significance. Sandia is the [ ]

perfect place to jump-start your career.

Download Sandia's 2011 recruiting brochure (PDF).

" Summer
* Co-op (Aug-Dec)

Travel Reimbursement
3.5 GPA

he Sandia intern experience — meaningful work and enjoyable play - Fel IOWS h I pS: N M or CA

Interns work on real-world, challenging projects; they also socialize, travel, and explore life in New Mexico and California.

Real research
See how the R&D environment

. . . . L L4 L

California fun! Service to our nation [ | S e C I fl C fl e I d S
Discover the beauty and fun Grasp the far-reaching effects

things to do in California... sun, works firsthand. . tailored of the contributions interns

surf, sights, and more! projects with key applications. make toward our national

security.

= Specific schools

= 3.2 undergrad
Exceptional service in the national interest
22011 Sandiz Corporation | OQuestions & Comments | Privacy & Security m M a i nta i n 3 ] 5 M . S .
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More Information ) i

Public Website
http://www.sandia.gov

Student Internships
http://www.sandia.gov/careers/students postdocs/

ECIS
http://energy.sandia.gov

Earth Systems Analysis Department
http://energy.sandia.gov/?page id=4431

Facebook
http://www.facebook.com/Sandialabs

Twitter
https://twitter.com/#!/Sandialabs
YouTube
http://www.youtube.com/user/Sandialabs
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Thank you

Geoff Klise
Sandia National Laboratories
PO Box 5800, MS 0735
Albugquerque, NM 87185-0735

505-284-2500

gklise@sandia.gov
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