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 July 1945: Los Alamos 
creates Z Division 
Nonnuclear component 

engineering 
November 1, 1949: 

Sandia Laboratory 
established  

Sandia’s History 

Presenter
Presentation Notes
Sandia’s roots can be traced to the Manhattan Project and Los Alamos. 
July 1945, J. Robert Oppenheimer established “Z Division” at Sandia Base to perform stockpile development activities and non-nuclear component engineering.
In 1949, at the urging of the Atomic Energy Commission, President Truman encouraged the American Telephone and Telegraph Company, AT&T, to accept management and operating responsibility for the Sandia operation. In his letter to AT&T President Leroy Wilson, Truman (pictured) captured the ethos of Sandia that has remained relevant to this day: “In my opinion, you have here an opportunity to render an exceptional service in the national interest.” 
AT&T Bell Laboratories operated Sandia from November 1949 through 1992.
Sandia established a laboratory facility in Livermore, California, in 1956 to the support the nuclear weapon development activities of the University of California Radiation Laboratory—now Lawrence Livermore National Laboratory.
In 1993 Martin Marietta Corporation became the management and operating contractor for Sandia National Laboratories. (Martin Marietta later merged with Lockheed to form Lockheed Martin Corporation.)
Lockheed Martin operates Sandia National Laboratories today and manages the Sandia Corporation.
Bottom left photo: Fat Man bomb
2nd from left:  Jerrold Zacharias, c. 1945, led the transfer of the Z Division to Sandia from Los Alamos; shown here, he’s pouring a chemical into a molecular beam experiment.
Far right: (former Sandia Presidents) Al Narath (left) and C. Paul Robinson holding LM banner, ca. 1995.



Sandia Corporation  
  AT&T: 1949–1993  
  Martin Marietta: 1993–1995 
  Lockheed Martin: 1995–present 
  Existing contract expires: April 30, 2016, with a one-year contract extension option 
  Government owned, Contractor Operated (GOCO) 

Federally funded 
research and development center 

Governance of Sandia Laboratories 
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Contract Extension: DOE/NNSA and Sandia Corporation executed the formal agreement to extend the management contract of Sandia National Laboratories for two years, with the option of an additional year, expiring April 30, 2016. For over two decades, Sandia Corporation, a wholly owned subsidiary of Lockheed Martin Corporation, has been the Management and Operating entity for Sandia National Laboratories. The laboratories’ focus will remain on achieving our national security mission goals in close partnership with DOE and the NNSA.  [sources: May 1, 2014, BOD briefing, and Hommert’s April 30, 2014 letter to the MOW.]

Sandia’s GOCO/FFRDC heritage and history: Industrial, academic, and nonprofit organizations have historically managed the U.S. Department of Energy national laboratories and other major government owned/contractor operated (GOCO) facilities. A GOCO partnership allows each partner to perform duties for which it is uniquely suited: the government establishes mission areas, and the private sector implements the missions, using best business practices. When the federal government first asked the University of California to operate what is now Los Alamos National Laboratory, a new R & D management model was born: the government owned the laboratory site, the buildings, and the equipment; the University provided the employees and managers. The GOCO model has been replicated many times in the subsequent decades, primarily within the DOE and its predecessor agencies. Sixteen of the 17 DOE labs are GOCO institutions. [source: Sandia’s external web] FFRDC=Federally Funded Research and Development Center.





4 

Albuquerque, New Mexico 

Waste Isolation Pilot Plant, 
Carlsbad, New Mexico 

Pantex Plant, 
Amarillo, Texas 

Kauai, Hawaii 

Livermore, California 

Tonopah, 
Nevada 

Sandia Sites 
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Presentation Notes
Top row: Sandia’s principal sites are in Albuquerque, New Mexico, on the Kirtland Air Force Base (left), and in Livermore, California (right: Combustion Research Facility).
Bottom Left: Kauai Test Facility. KTF is a Sandia National Laboratories (SNL) rocket launch range operated in Hawaii for the Department of Energy (DOE). Sandia's Strategic Target System (STARS) and rail-launched sounding rocket missions launch from KTF. The facilities and personnel support a variety of sounding rocket missions, including weapons research and development; operational training, test, and evaluation; and technology development. To ensure maximum utilization of the facilities, Sandia conducts launch projects for other organizations or government agencies on a non-interference basis, which are cost reimbursable to the DOE. 
Bottom middle/left: WIPP. Sandia supports the Waste Isolation Pilot Plant (WIPP) by providing scientific and technical advice to the DOE.  The WIPP Site is 26 miles east of Carlsbad, NM; organizations supporting WIPP occupy offices and labs at various locations within the city limits of Carlsbad; and for more than 19 years, Sandia has maintained offices and resident staff in Carlsbad.  Sandia/Carlsbad employs 51 people (33 Sandians; 18-sub-contractor associates) and occupies leased facilities situated directly across from DOE’s Carlsbad Field Office.  Principal WIPP-related responsibilities delegated by DOE to Sandia are waste disposal site characterization, experimental studies to understand the interaction of defense-related transuranic (TRU) waste and the disposal environment, actinide solubility and transport studies, and repository performance assessment modeling over the 10,000-year regulatory time frame.  In FY14, $12.1M in projects are managed by Sandia/Carlsbad.
Bottom middle/right: Pantex Plant. Sandia’s Weapons Evaluation Test Laboratory (WETL) at Pantex is a $22 million state-of-the-art facility that houses more than $90 million worth of testing equipment to conduct systems-level, non-nuclear tests on nuclear weapons and components. At the Pantex Plant, excess nuclear weapons are dismantled, surveillance is conducted on the stockpile, and aging weapons are maintained through the Life Extension Programs. 
Bottom right: Tonopah Test Range. TTR provides research and development test support for the Department of Energy's weapon programs. The range also offers a unique test environment for use by other government agencies and their contractors. Tonopah Test Range's mission is to provide stockpile evaluation and research and development (R&D) test support for the Department of Energy (DOE)/National Nuclear Security Administration (NNSA) funded weapon projects as well as other government agencies and their contractors.
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Our Workforce 
 Total Sandia workforce: 12,819 
 Regular employees: 10,105 
 Advanced degrees: 6,054 (59%) 

 
Data as of January 16, 2015 

* Other badged personnel 
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Total Laboratory Expenditures 
 

$2,686,329,000 

Sandia’s FY 2014 Total Expenditures 

Presenter
Presentation Notes
2014 data are based on Sandia’s fiscal year beginning Oct. 1, 2013 and ending Sept. 30, 2014. 
Data source: Sandia National Laboratories 2014 Economic Impact brochure. 
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Presentation Notes
1950s: Second laboratory officially opened in Livermore, CA in 1956.
1960s: Atomic Energy Commission filed patent for ultra-clean room, a Sandia design. 
1970s: Energy research included an early solar energy collector design.
1980s: Combustion Research Facility opened at Sandia CA in 1981.

1990s: Sandia-advanced synthetic aperture radar (SAR) used in Desert Storm. Cooperative Monitoring Center began hosting arms control specialists. Supercomputing milestone reached for one trillion operations per second. Z Machine achieved output of 80 times entire world’s output of electricity. Waste Isolation Pilot Plant (WIPP) received its first shipment of waste. Sandia Science & Technology Park opens. 

2000s: Sandia’s decontamination foam neutralized Capitol Hill anthrax. Rapid Syndrome Validation Project, detector of disease outbreaks, deployed. Sandia develops secure wireless technology. Center for Integrated Nanotechnologies facility (CINT) dedicated. Z Machine rededicated after being refurbished. Sandia adds water power to clean energy research portfolio. Strategic Arms Reduction Treaty I (START I) between the USA and USSR negotiated the largest and most complex arms control treaty in history, and its final implementation in late 2001 resulted in the removal of about 80 percent of all strategic nuclear weapons then in existence. START I expired 5 December 2009. 

2010s: START II, also called New START, entered into force on February 5, 2011 for a duration of 10 years. Sandia rolls out glitter-sized photovoltaic cells made of crystalline silicon. Sandia researchers developed a super-resolution microscopy technique. Researchers use shock tube for insight into physics early in blasts. Solar test facility upgrades completed, leading to better capabilities at Sandia for power industry. 

(“Decades” information from the ERA Awards brochure, 65th anniversary notes)



Program Management Units 
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Sandia’s Current Nuclear Weapons Activities

Gas
Transfer
systems

Design Agency for
Nonnuclear Components

Neutron 
generators

Safety systems 

Arming, fuzing, and firing systems

Production Agency

Warhead Systems Engineering
and Integration 

An extensive suite of multi-disciplinary 
capabilities are required for
Design, Qualification, Production, Surveillance, 
Experimentation / Computation

Major Environmental Test Facilities 
and Diagnostics

MESA Microelectronics

Annular core research reactor 

Light Initiated High Explosive 

Z Machine

Defense Systems & Assessments Programs 

Space Mission

Integrated Military Systems

Proliferation Assessment

Remote Sensing 
and Verification

Information 
Operations

Science & Technology
Products

Surveillance & 
Reconnaissance
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International, Homeland, & Nuclear Security 

WMD 
Counterterrorism and 

Response

Homeland 
Security Programs

Cyber and 
Infrastructure Security

Homeland Defense 
and Force Protection

Global 
Security

Energy & Climate

Vehicle Technologies, Biomass, Fuel Cells & 
Hydrogen Technology

Climate & Environment
Measurement & Modeling, Carbon Management, Water 

& Environment, and Biofuels

Energy Research
ARPAe, BES Chem Sciences, ASCR, CINT, Geo Bio 
Science, BES Material Science

Renewable Systems & 
Energy Infrastructure

Nuclear Energy & Fuel Cycle

Transportation Energy 
& Systems

Renewable Energy, Energy Efficiency, 

Grid and Storage Systems

Commercial Nuclear Power & Fuel, 
Nuclear Energy Safety & Security, DOE 
Managed Nuclear Waste Disposal

Presenter
Presentation Notes
Energy & Climate is the PMU. The preferred presentation topic, however, is the Mission Area, i.e.  Secure and Sustainable Energy Future. The prosperity of the United States is tightly coupled with the security and sustainability of its energy infrastructure and supply. Shifting geopolitical dynamics create a broad spectrum of challenges that could threaten the U.S. energy future. Immediate and long-term threats affecting energy stability (e.g. depletion of fossil fuels, compounded by carbon emission concerns) add layers of complexity to ensuring a secure and sustainable energy future. Through a diverse research, development, and demonstration portfolio, Sandia has developed an expansive experience base and a suite of capabilities that address energy sustainability. Sponsored program-level efforts have resulted in significant progress in (1) renewable and fossil energy, including concentrating solar and photovoltaics, wind, hydrokinetics, geothermal, biomass, and natural gas drilling; (2) electric grid integration and resiliency and the integration of stored renewable energy; (3) safety and security of nuclear power systems and nuclear waste management; (4) cleaner and more efficient vehicle technologies; and (5) energy efficiency in solid-state lighting and innovative semiconductors. (Source: 2014-18 Strategic Plan)

Energy Research (image):  CINT, the Center for Integrated Nanotechnologies, one of the most well known DOE Office of Science research facilities. 

Climate & Environment (images): Atmospheric /climate model developed with Sandia’s High Performance Computing capabilities; Energy/Water Nexus: Stock photo depicts energy and water as interdependent; worker at Joint Bio Energy Institute (JBEI) facility, Sandia partnership with UC Berkeley, funded by DOE Office of Science.

Nuclear Energy & Fuel Cycle (images): The single compressor “research loop” is used to build a closed-loop Brayton-cycle turbine that uses supercritical carbon dioxide to improve the conversion of heat to electricity in turbine generators; Waste Isolation Pilot Plant (WIPP)

Renewable Systems & Energy Infrastructure (images): Stock photo of wind blades.  (Not pictured): Sandia operates, maintain, and improves the DOE/SNL Scaled Wind Farm Technology (SWiFT) facility hosted by Texas Tech University (TTU). The SWiFT facility is the first moderate-scale facility designed to investigate, test and develop technology for wind plants; electric grid (stock photo); Sandia’s energy storage test pad (ESTP).

Transportation Energy & Systems: Combustion Research Facility (CRF), a DOE Office of Science collaborative research facility, located in Livermore, CA; Basic research on modeling of combustion chemistry and the application of laser diagnostics to fuel injection enabled design of a new diesel engine using computer simulation, saving development time and cost and yielding an engine with higher fuel efficiency and cleaner combustion; algae research.




Our Research Framework  
Strong research foundations play a differentiating role in our mission delivery 

Computing &  
Information Sciences 

Radiation Effects &  
High Energy Density Science 

Materials Science 

Engineering Sciences Nanodevices & 
Microsystems 

Bioscience 
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Materials Sciences 

Geoscience 

Presenter
Presentation Notes
Sandia has identified seven research foundations (or disciplines) critical to accomplishing the Labs’ national security missions.  Many of the disciplines have existed at the Labs since its creation, evolving over time to continually meet the nation’s current and future needs. Research strategies for each of these foundations are natural extensions of the strategies developed by Sandia’s eight mission areas and support the work of the Labs’ four program management units. 

Bioscience develops tools to lessen two national security risks: (1) biodefense and emerging infectious diseases, and (2) the United States’ reliance on fossil fuels. (Image: protein production in E. coli)
Computing & Information Science leads the challenge to build increasingly accurate predictive models and deliver reliable science and engineering results by advancing the state of the art in mathematics, computing, and cybersecurity. (Image: Sandia’s Pecos supercomputer, manufactured by Cray ,Inc.)
Engineering Sciences revolutionizes and refines Sandia’s understanding of complex engineered systems. The work involves development and utilization of theory, experimental diagnostics, and computation and modeling to improve systems that support national security. (Image: Computer simulation of a shock tube experiment showing the evolution of the instability produced by the interaction).
Geoscience focuses on developing a deep understanding of earth and atmospheric sciences to solve problems in areas such as energy security, defense, nuclear weapons, nonproliferation, disaster response, and climate security. (Image: Sandia modeling simulation shows a subsurface image of salt formations with incoming wellbores or drill holes.)
Materials Sciences focuses on analyzing materials and creating new classes of materials. Materials are critical to Sandia’s missions and comprise semiconductors to stainless steels, carbon composites to ceramics, polymers, and new materials at the atomic- and nanoscale for specialized functions. (Image: Computer-generated image shows how single-walled nanotubes (yellow) bundle when used as the reinforcing element of a composite material. The nanotubes are depicted at the interface with the polymer polyethylene molecules, shown in different shades of blue).
Nanodevices & Microsystems studies physical phenomena across the nano- and microscales. The foundation analyzes and develops microscale sensors, photonic devices, and microelectromechanical systems (MEMS) to create increasingly robust platforms that are virtually invulnerable to subversion.  (Image: Sandia’s tiny glitter-sized photovoltaic cells use microdesign and microfabrication techniques and are made from the same crystalline silicon as larger PV cells).
Radiation Effects & High Energy Density Science seeks to advance science and engineering in the areas of radiation-effects science, high-energy density science, pulsed-power science, and associated enabling technologies. (Image: Sandia’s Z machine, pulsed-power facility).



Geomechanics Testing Capabilities 
 Constitutive testing 

 Hydrostatic compression (< 1 GPa) 
 Uniaxial compression (< 4.5 MN) 
 Triaxial compression (< 1 GPa) 
 Uniaxial strain 
 Creep testing (> 10-10/s) 
 SHPB (<103/s) 

 Phenomena simulation 
 Compaction band 
 Slurry injection 
 PZT phase transformation (-65 to 150oC) 
 HV breakdown (<10KV) 

 Material parameter measurement 
 Density, Porosity, Permeability 
 E and ν or (G and K) 
 Thermal expansion, thermal conductivity 
 Vp, Vs, and AE source location 

 Micro-Nano Scale testing 
 FIB/SEM 

 Large scale field testing 
 WIPP, YMP 
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Multiscale Geomechanics Testing 
 

Nano to Micro Scale Testing 



Time
t0                     t1                     t2

DATA & MODELS

DATA & MODELS
ADAPT OPERATIONS

ADAPT OPERATIONS

DOE Funded Geoscience Research 
Programs and Partners 
 Basic Energy Science (BES) 

 Geochemistry  
 Shale Poromechanics  

 Center for Frontiers of Subsurface Energy 
Security (CFSES)  
 CO2 Sequestration 

 Subsurface Technology, Engineering 
Research (SubTER)  
 Intelligent Wellbore Systems 
 Subsurface Stress & Induced seismicity 
 Permeability manipulation 
 New Subsurface Signals 
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About SubTER 
The subsurface provides most of the world’s energy and offers great potential for CO2, nuclear waste, and energy storage. Despite decades of research, and recent successes in new extraction methods, significant challenges remain for efficient and environmentally sustainable development of the subsurface. The US DOE and National Laboratories are advancing an innovative crosscutting Subsurface Initiative, focused on revolutionizing sustainable subsurface energy production and storage through transformational improvements in the ability to access, characterize, predict and adaptively manipulate fracture and flow processes over scales from nanometers to kilometers. 

The need for dramatic improvements in subsurface capabilities is both well documented and urgent
Improved recovery factors, CO2 and energy storage, disposal
Subsurface characterization, high resolution imaging, manipulation and management of all subsurface activities
Safety, reliability, mitigation of environmental effects, and significant policy impacts

The DOE Program Offices have worked together and with the National Labs since mid 2013 to identify key approaches and tasks (4 pillars). 
Actively engaging external stakeholders, including USGS, NSF, industry, additional sectors: RFI, consultations, Jason’s study, facilitated meetings

Field Observatories play an important role in validation of new technologies and approaches
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