
Testing, Testing, Testing
Experiments in a Post-Nuclear Age  

at Sandia National Laboratories

Sandia National Laboratories (Sandia), located just 
south of Albuquerque, New Mexico has been in 
operation as a materials testing facility since 1949. 
Sandia opened as a manufacturing counterpart to Los 
Alamos National Laboratories (LANL) and its atomic 
initiatives in the post-World War II climate. Called the 
“Z Division” at the time, this new facility was originally 
the idea of J. Robert Oppenheimer, one of the lead 
scientists at LANL during and after the Manhattan 
Project, the program that developed the first atomic 
bomb. The Sandia facility exists today in conjunction 
with sister programs in California, Kauai, Tonopah, 
and others. Today, scientists at Sandia work on a 

diverse array of projects, including atomic weapons, 
nanotechnologies, and environmental impact sciences.  
Currently, they take on projects on behalf of both 
private and governmental interests, though the labs 
are still technically owned and operated by the United 
States government, the U.S. Department of Energy 
(DOE), and Lockheed Martin. The entire Lab operates 
on a budget of roughly 2.5 billion dollars a year.  Their 
facilities consist of five main tech areas, each with its 
own focus.  Sandia preserves many facilities within 
these tech areas as sites of historic or archaeological 
significance.  The Sandia vision is to help secure world 
peace through technology.

Sandia National Laboratories
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After the detination of the first atomic bomb, 
Oppenheimer required a space to assemble weapons 
with their delivery systems and be able to transport 
them to where they were needed. Kirtland Airforce 
Base in Albuquerque provided the optimal conditions 
needed. The first delivery of all of the supplies for 
mass producing weapons appears above. Since its 
foundation, Sandia National Laboratories has been 
focused on new technology to support national security. 

In the late 1940s Sandia started storing the components 
of the weapons in outdoor storage facilities. During this 
time period the United States became more and more 
concerned with the possibility of nuclear war and the 
safety of having nuclear weapons. After there were a 
few accidents, there was a lot of scrutiny about the 
actual safety of nuclear weapons. The concern caused 
Sandia to develop safer ways of storing, transporting 
and delivering nuclear weapons.

Nuclear Development

Text by: Nina Williams



Tech Area I employs the most people of any 
technical area at Sandia National Laboratories. Its 
primary focuses are on RMSEL, nano-technology, 
simulation, design of protection, photometrics, and 
supercomputing, though they also undertake a wide 
variety of other technological endeavors.  Tech Area 
I is responsible for the majority of projects that take 
place at Sandia. The main library of Sandia is located in 

Tech Area I, which contains research conclusions, and 
other classified information which is only accessible to 
Sandia scientists. Many of the main laboratories such 
as the Main Manufacturing Process, Microelectronic, 
Development, Microsystems, and Environmental 
Technology are all here. Many of things created in Tech 
Area I are tested in the other technical areas at Sandia 
National Labs. 

Tech Area I
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Supercomputing is used to model complex systems 
and simulations. Sandia has two large supercomputers: 
the Red Storm and the Red Sky.  The Red Storm is 
used to simulate the effects that occur when different 
nuclear weapon components are exposed to exterior 
environments, whereas the Red Sky is used for a 

variety of environmental simulations such as forming 
more energy efficient bio-fuels. The Red Storm’s 
30,000 processors are capable of computing 204.2 
trillion operations per second, and the Red Sky’s 512 
nodes are capable of computing more than 500 trillion 
operations per second.

Supercomputing
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This facility was created to design, build, and test 
robots for use in military and civilian life. It contains 
various labs for the construction and development of 
both large and small-scale robots. The labs include an 
outdoor test area for experiments with mobile robots. 
Inside, there are virtual reality environments, high-

bay labs for large-scale production, and computer 
simulation testing. Robots developed here include the 
Gemini-Scout that is used to navigate unstable mines, 
and a robot that is able to jump 25 feet. Successful 
prototypes built in this facility are sent elsewhere for 
mass production.

Robotic Manufacturing Science & Engineering Labs
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Sandia Nation Laboratories utilizes photometrics 
in almost all test areas in order to capture accurate 
photographic data relating to the test and the 
experience the test item undergoes. Through 

photometrics the speed, placement, and time of the 
test material is more easily deduced.  Machines used 
include high-speed cameras, streak cameras, and 
infrared imaging radiometers.

Photometrics
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Tech area II is primarily used for the safe storage of 
nuclear waste and weapon assembly. Originally 
intended for the assemblage of highly explosive chemical 
and nuclear material, Tech Area II houses numerous 
explosive test facilities.  For this reason, it was given 
the name Explosive Devices Laboratory.  Today, Tech 
Area II goes largely unused. Containing multiple sites, 
including a radioactive waste landfill, chemical disposal 

pits, and classified waste landfills, it became one of the 
highest security areas. Materials for these sites were 
primarily stored in special insulated igloos, developed 
by the US military. Workers employed in Tech Area II 
were required to wear special nonconductive shoes 
and overalls. They had to check in and out every day 
and were taken on site by bus.

Tech Area II
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Tech Area III is home to Sandia’s most physically large 
and public facilities. The majority of  Tech Area III is 
taken up by impact facilities, such as rocket sled tracks 
and drop towers. There are two sled tracks within Tech 
Area III, the longer of the two being 10,000 feet long, 
where objects can be propelled along the track by 
rocket motors. Another impact facility within Tech Area 
III is a 300 foot drop tower.  Tech Area III also houses 
two centrifuges, one outside and one inside, used 

to simulate force on objects. Also within Tech Area 
III are many storage buildings, both hazardous and 
non-hazardous assembly buildings, the photometrics 
building, vibration and explosive test facilities, and 
robotic facilities.  Tech Area III is located far away from 
anything civilians have access to as it is commonly 
used to test nuclear weapons.  Recently, companies 
have encroached nearer to the area than ever in the 
past.

Tech Area III
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Located in Tech Area III, the solar test facility is the only 
one of its kind in the United States. Its primary goal 
is to allow engineers to design, construct, and test 
the operation of electric plants planned for large-scale 
thermal power. It can provide heating simulation for 

testing material, and can perform both solar and non-
solar functions. The site is useful for both government 
and private endeavors, and is used frequently by 
contractors and institutions such as NASA.

Solar Test Facility
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Sandia has two drop towers, one  is 185 feet and the 
other is 300 feet in Tech Area III, and an off site cable 
drop for larger objects, to test ground and water impact. 
Using a rocket-powered sled, objects can be pulled 
down to simulate a fall of about 30,000 feet. There is 
a rubber-lined 50-foot pool of water below the greater 
tower that is used to test water impact. This pool has a 
built-in 9-foot wide tunnel in the middle.  Fondly known 
as “Davy Jones’ Locker”, this tunnel delves an additional 
30 feet.  The pool was once used to train scuba divers 
but now serves primarily as a home to several tiger 
salamanders.  Despite the fact that Sandia has tried 
on several occasions to relocate the salamanders, with 
methods including hyper-chlorinating the pool and 
constructing the sides at a 45-degree angle so they 
and other animals could escape, there has been little 
success. The cost of the chlorine is nearly equivalent 
to the cost of maintaining the pool, which is done 
entirely by one man, who does all the maintenance for 
Tech Area III. A maintenance ladder, spaced in 30-foot 
increments that switch sides for all 300 feet, makes it 

safer for the climber to ascend to the top, where there 
is noticeable sway from the wind. On days when the 
wind is even close to 20 miles per hour, it is unsafe to 
climb the tower. The most recent test that scientists 
at Sandia have done was dropping a military dummy 
from the tower, to simulate a fall from a helicopter into 
the ocean. They have also experimented with Liquid 
Natural Gas (LNG) to improve the safety of underwater 
pipelines.  For these tests, they released LNG into 
the water 50 feet below the surface, and because of 
the contact, the LNG caused the gas to expand 42 
times its original size, which created 10-foot swells 
in the pool.  Afraid the LNG bubbles released would 
escape and be accidentally lit on fire, scientists burned 
the giant bubbles on site as they escaped the water. 
The pool of water below the drop tower is being used 
more than the tower itself, so Sandia administration is 
currently considering converting the facility into a wave 
pool.  The tower also includes a vertical air gun built 
into the center.  It shoots straight up.

Drop Towers
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The 10,000 foot long sled track, owned and operated 
by Sandia Labs, is located in Tech Area III. This track is 
rented by a variety of different companies with the intent 
of gauging the reactions of materials during high-speed 
collisions. The track is used to test a range of materials 
including radioactive compounds, high explosives (of up 
to 250 pounds), and 'Top Secret' materials. The sled, 
which attaches to the track with the help of protective 
“boots”, is rocket powered and can reach speeds close 
to Mach 3. The sled is tracked with a variety of advanced 

technology, including photometrics, laser-trackers, 
telemetry, and hardwire systems. Sending a sled down 
the track once costs up to $100,000. The rocket is 
operated remotely from a command center nearby, 
half hidden behind a massive mound of dirt, which 
protects it from explosion fragments. These fragments 
can be blown off as far as 2,500 feet from the track. 
Other tests that occur here include Reverse Ballistic 
Testing, Parachute Testing, Free-Flight Rocket Testing, 
Acceleration Testing, and Aerodynamics Testing.

Sled Tracks
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The Radiant Heat test facility is located in Tech Area III, 
housed within the Thermal Test Facility. This facility is the 
southernmost of three main sectors of the Thermal Test 
Facility.  Radiant heat is utilized along with other forms of 
heat through cross firing energies in an enclosed space 
with a 5.2 Megawatt radiant heat lamp array. The Cross 

Flow Fire Test Facility (XTF) building is reinforced with 
30-inch thick refractory concrete.  Sandia's resources 
can be rented  for product and weapons testing. The 
facility has also been used by NASA in recent years to 
test the material with which space shuttles are made, 
as to ensure their durability during takeoff.

Radiant Heat Test Facility
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The Thermal Test Facility, located in Tech Area III of 
Sandia, is part of the greater Thermal Test Complex. 
The Thermal Test Facility itself provides a controlled 
environment in which to demonstrate the performance 
of components and assemblies under a variety of 
thermal environments not commonly found on earth. 
This controlled environment provides an ideal setting 
in which to develop and validate response models to 
the set environments. The Thermal Test Facility works 
in conjunction with the FLAME test cell, radiant heat 
testing facility, and cross-flow test fire facility to support 
the continual studies of how fire and heat environments 
affect weapon systems, their components, and 
any material that could be subjected to extreme 

temperatures. The facility conducts thermal testing 
under controlled temperatures (up to 2,200 Celsius) or 
programmed heat changes of up to 200 watts/cm2.  
Simulated fire tests can provide simultaneous control 
of both heat fluctuation and source temperature. This 
is accomplished by using the simulated fire setup 
that allows a “dial-a-fire” approach to thermal testing.  
Sandia scientists use these state-of-the-art computer 
models to test the capabilities of full-scale weapon 
systems working in advanced situations to see if the 
weapon systems will keep the weapon safe in extreme 
thermal conditions. The area is capable of testing 
the performance of weapons under calm conditions, 
crosswinds, and extreme temperatures.   

Thermal Test Facility
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Sandia uses two centrifuges, both  in Tech Area III.  The 
centrifuges use centripetal acceleration to simulate a 
gravitational force, varying with speed, perpendicular 
to the object placed on the arm. The gravitational 
force can be adjusted by altering the speed at which 
the arm rotates.  The outdoor centrifuge is located 
above ground in a gated area, while the indoor 
centrifuge is more popular to clients of Sandia Labs. 
This is because weather conditions do not affect its 
controlled environment with the underground location. 
Both centrifuges are powered by hydrolics, which are 
pumped into the six motors in the central motor house. 
Each motor is capable of producing 300 horsepower 
for a total of 1,800 horsepower. These pump the 
hydrolics into the centrifuges through a series of pipes 
and channels. These pipes are sheltered by troughs 
that prevent the oil from getting into the Earth, thus 
protecting the environment. Both centrifuges have a 
20-foot circular panel underneath them to house the 
motors that create the desired spin sequence. Each 
system is monitered by three 16 channel portable 
systems or high-speed digital cameras. The outdoor 

centrifuge has a 35-foot radius that can simulate a 
force of up to 270 g’s.  Its maximum payload is 1,700 
pounds and its maximum speed of 150 rpm.  While the 
indoor centrifuge provides a controlled environment, the 
outdoor environment also provides some advantages, 
such as the ability to test explosive payloads, rocket-
powered ignition tests, oversized item testing, and 
item released for impact testing.  The indoor centrifuge 
has a radius of 29 feet, maximum payload of 1,600 
pounds, but it can simulate up to 300 g’s of force 
and has a maximum speed of 175 rpm—a speed so 
great that the air in the room continues to circle even 
after the centrifuge has slowed entirely to a stop. The 
indoor centrifuge is mostly used for the testing of 
clients’ materials as it provides a cleaner and more 
controlled environment—to the extent that vibration 
can be controlled as well as rotation—compared to the 
outdoor centrifuge.  Although the centrifuge is capable 
of room-shaking forces, most clients go to Sandia with 
specific desires.  The centrifuge’s greatest asset is 
that it accommodates the requests of a particular job  
to its fullest.

Centrifuge
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This facility is used to test the impact of acoustic or 
other forms of vibration on different materials and 
components. The tests performed are used to verify 
theoretical models and results from these experiments 
determine how much stress each object can take 

from different types of vibration, or the failure level 
of a test object. A variety of things are tested at this 
facility, ranging from electronics to large weapons. The 
vibration test facility uses and handles small amounts 
of explosives and hazardous waste annually.

Vibration Test Facility
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Sandia Labs has the capability to test the effects of 
shock from transportation, flight, impact, explosives, 
and other dynamic events on a wide range of subjects. 
The tools used for these tests are called actuators 
and submit test objects to a controlled pulse from a 
pneumatic piston. The largest actuator is 18 inches in 

diameter internally and is capable of producing up to 
1 million pounds of thrust. This force is used to propel 
sleds weighing up to 1,000 pounds, and can achieve 
maximum speeds of up to 250 feet/second along a 
95-foot track. The dynamic shock facilities primarily 
test weapons and weapon components.

Dynamic Shock Facilities
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Tech Area IV is used for research in radiation, 
nuclear and electric power, and the effects of nuclear 
countermeasures on military and electronic systems.  
Tech Area IV contains several radiation-producing 
machines, including the Hermes-III, the Short Pulsed 
High Intensity Nano X-radiator (SPHINX), the Saturn 
accelerator, and the Z-Machine (the last of which has 
received extensive news coverage due to its extreme 
capabilities). The Z-machine works by vaporizing a 
thin sheet of wires using x-rays into a “plasma curtain” 
which falls onto an object, exposing it to an intense 

environment. When turned on, it creates trails of 
lightning between all metal objects in the room, and 
is capable of producing temperatures up to 2 billion 
degrees Kelvin.  The Hermes-III is used to simulate the 
effects of radiation from a nuclear burst on electronic 
and military systems. The machines of Tech Area 
IV generate mainly X-rays as well as other types of 
radiation in order to reproduce the effects of radiation 
from nuclear explosions, extreme heat, and pressure 
on objects, as well as research in sustainable fusion.

Tech Area IV
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The primary goal of Tech Area V is to increase 
understanding on how to control and contain radiation. 
Tech area V is comprised of the Annular Core Research 
Reactor (ACRR), Auxiliary Hot Cell Facility (AHCF), 
Gamma Irradiation Facility (GIF), Sandia Pulsed Reactor 
III (SPR-III), and the Radiation Metrology Lab (RML). 
Projects in Tech Area V vary, and include researching 
how nuclear radiation impacts different materials like 

optical fibers, designing and testing new radiation 
detectors and new methods to contain radiation, and 
researching new medical isotopes and more efficient 
nuclear fuels. The facilities are located in a remote area 
due to the inherent dangers of the work. The ultimate 
goal of the work is to better understand radiation and 
develop new ways to use it to our advantage.

Tech Area V
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Sandia National Laboratories preserves a number 
of historic properties in their facilities, including 
archaeological sites and historic buildings. Sites 
like these are protected under the National Historic 
Preservation Act, as amended, of 1996. The NHPA 
requires agencies to ensure that no historic sites are 
threatened.  The U.S. Department of Energy/National 
Nuclear Security Agency (DOE/NNSA) owns Sandia, 
and these two organizations are therefore responsible for 
maintaining Sandia’s historic properties.  Archeological 
surveys and historic building surveys provide much of 
the information used by DOE/NNSA, often conducted 
by Kirtland Air Force Base and Sandia.  DOE/NNSA 
also collaborates with the New Mexico State Historic 

Preservation Officer in determining the qualities of an 
historic site and deciding which sites to include in their 
register. In cases where sites are already considered 
threatened, the NHPA dictates what are acceptable 
mitigation procedures before a site is demolished or 
renovated. Acceptable mitigation includes use of 
historically accurate building materials and designs as 
well as written and photographic documentation of 
the threatened site. Photography also catalogues out-
of-use technologies and facilities at Sandia, like the 
portable cold chamber shown here. Sandia considers 
the New Mexico site to have eight historic districts and 
three historic buildings not within a district, all on the 
restricted-access land behind Sandia’s gates. 

Historic Site Preservation
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ACF - Aerial Cable Facility 
ACRR - Annular Core Research Reactor
AF - U.S Air Force 
AHCF - Auxiliary Hot Cell Facility
AST - Aboveground Storage Tank 
DETTC - Design, Evaluation, and Test Technology Center 
DOE - U.S. Department of Energy 
EAL - Explosive Applications Laboratory 
ECF - Explosive Components Facility 
EBS - Environmental Baseline Survey 
EA - Environmental Assessment 
FLAME-Fire Laboratory for Accreditation of Modeling by 

Experiment
FSID - Facilities and Safety Information Document
GIF - Gamma Irradiation Facility
H2O2 - Hydrogen Peroxide 
HMX - Octogen (nitroamine high explosive) 
JP - Jet Propellant 
JTA - Joint Test Assembly 
LIHE - Light-Initiated High Explosive
LNG - Liquid Natural Gas 

N/A - Not Applicable 
NEW - Net Explosive Weight 
NG - Neutron Generator
RCRA - Resource Conservation and Recovery Act
RML - Radiation Metrology Lab
RMSEL - Robotic Manufacturing Science and Engineering Labs
ROD - Record of Decision
SASN - Silver Acetylide-Silver Nitrate 
SPHINX - Short Pulsed High Intensity Nano X-radiator
SPR-III - Sandia Pulsed Reactor III
STAR - Shock Thermodynamic Applied Research Facility 
SNL - Sandia National Laboratories
TA - Technical Area 
TCR - Test Capabilities Revitalization 
TNT - Trinitrotoluene (explosive) 
TTC - Thermal Test Complex 
TTF - Thermal Treatment Facility 
UNO - United Nations Organization 
XTF - Cross Flow Fire Test Facility

Acronyms
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