Sandia scientist wins E.O. Lawrence award

Jack Jakowatz becomes sixth Sandian to win prestigious prize

By Neal Singer

Lab News Staff

Sandia scientist Charles “Jack” Jakowatz
(5912) has been selected to receive a 1996
Ernest O. Lawrence Award, one of DOE’s
most distinguished prizes, for achievements
that advance the use of synthetic aperture
radar (SAR) to detect exceptionally small
changes in landscape.

The technique is used to observe ground
terrain from aircraft, through night and
cloud cover, and can produce imagery with
pixel size as small as one square foot.

The award — a gold medallion and
$15,000 — will be presented to Jack in
Washington in April. Six other winners will
also be honored. The work was funded by
DOE'’s Office of Non-Proliferation and
National Security.

Better vision

Improvements in national security
wrought by Jack and his colleagues have
made it possible for arms control and treaty
verification personnel to patrol by air the
borders of formerly warring states and
announce definitively whether military
equipment has been brought in or removed.

A second closely related technique has
been used to produce very accurate terrain
elevation maps. The technique could be
used by a satellite-borne SAR to create a geo-
logic map in approximately six months that
would describe the varying height of the
entire earth to a few meters. The same tech-
nology has application to problems in geo-
science as well, including the mapping of
glacier motion and prediction of volcanic
activity. The work could also improve the
accuracy of military strikes.

A third branch of the research produced
a method for automatically focusing SAR
imagery unavoidably blurred due to unpre-
dictable motions of the carrier aircraft.

The award is named for the inventor of the
cyclotron — an early particle accelerator. E.O.

Most impacts resolved;
executive management
to consider remaining
impacts Monday

Of the 448 positions

that were impacted m

as part of Sandia’s Workforce Realignment Process
in recent months, more than 95 percent have now
been resolved through the Voluntary Separation
Incentive Program (VSIP), internal transfers, spe-
cial job postings, and other staffing mechanisms.
The possible bad news: If the remaining

impacts aren’t
resolved shortly,
some individuals

The good news:

If the remain-

may be notified that ing impacts
they are “surplus,” -

meaning they have aren’t resolved,
60 more days to find o gs e
work elsewhere some individu-
within Sandia or be als may be

laid off. It would be 3

the first time since n0tlﬁ€d they

the Workforce
Realignment Process
was adopted in 1995
that Sandia has implemented Phase 3 of the
process, the “60-day period for placement of sur-
plus employees.”

Staffing Department Manager Karen Gillings
(3535) says for the second year in a row the VSIP
package was instrumental in bringing the number
of impacted positions down to a manageable level.
So far this year, 344 of the impacts have been
resolved as the result of employees voluntarily

(Continued on page 5)

are ‘surplus.’

E.O. LAWRENCE AWARD WINNER Charles “Jack” Jakowatz holds a
three-dimensional epoxy model of the Washington, D.C., mall area
created from synthetic aperture radar data obtained at night from
the air during heavy cloud cover.

Lawrence directed one of the nation’s first nuclear
laboratories during World War II at the University
of California at Berkeley. Two major laboratories

(Photo by Randy Montoya)

have been named after him: Lawrence
Livermore National Laboratory and
Lawrence Berkeley National Laboratory.

“I am both honored and flattered to
receive this award,” says Jack. “But I would
like to make it clear that a single person
doesn’t make these contributions alone. I
see this as an award for my many Sandia col-
leagues who together have done a tremen-
dous amount of good work.”

Plaudits

“His work is perhaps the most requested
work by our VIP visitors and sponsors who
come to visit,” says Patricia Gingrich (5900),
deputy director of Sandia’s Systems Research
Center. “They request a presentation from
Jack. His work is very effective in providing
information on national security. We're very
proud of him.”

Director David Nokes (5900), who was
vacationing in Mexico, voicemailed, “I am
so thrilled for Jack.”

Said Roger Hagengruber, VP for National
Security Programs (5000), “It is a rare occa-
sion when work not at the center of Sandia’s
priority mission in nuclear weapons engi-
neering receives attention like this. There are
many people who have contributed, but no
single person whose contributions have
been more seminal than Charles Jakowatz. I
believe this is one of the finest examples of
technical work I have ever come across at
any laboratory. I believe we should be
proud not only of Jack but of the environ-
ment that made this possible at Sandia.”

How it works

The idea of using radar to image the
ground has been around since the early
1950s, when the technique was used by
pilots to produce generalized maps that
showed coastlines and other large geo-
graphic features.

Radar works by sending out microwaves that
bounce against objects. Those waves, captured in
(Continued on page 4)
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Panel reviewing Sandia nuclear facilities
following reactor incident, shutdown

A review panel consisting of Sandia nuclear
reactor staff and management and outside expert
consultants is at work reviewing operational and
safety procedures, as well as nuclear facility sup-
port policies and management structure, at four
key radiation research facilities in Technical
Area 5 (TA-S).

The panel was convened following a Dec. 7
incident at the Annular Core Research Reactor
(ACRR). Nuclear facility operations in Area 5
were suspended Feb. 3 for the review and are
anticipated to resume in two to three weeks. The
ACRR has not been operated since Dec. 18.

The goal of the review team is to identify

deficiencies and make recommendations for
improvement at Sandia’s reactor facilities. The
affected facilities are the ACRR, Gamma Irradia-
tion Facility, Sandia Pulse Reactor, and Hot Cell
Facility. The panel will be chaired by Dr. Robert
Seale of the University of Arizona, current
Chairman of the Nuclear Regulatory Commission
Advisory Committee on Reactor Safeguards
(ACRS). Other outside consultants on the review
team include former Sandia and Los Alamos
employees with extensive experience in reactor
operations. The team will present its findings
and recommendations to Executive VP John
(Continued on page 5)

3 New snow pack detector helps State
of California predict spring runoffs

Sandia’s top 114 accomplishments of
1996 — See center pullout section




This & That

President to discuss provocative issues — Paul Robinson thanks all
Sandians who suggested topics/questions for his next employee dialogue
sessions Feb. 24-27. Several dozen of you sent suggestions, and Paul
plans to cover some interesting and even controversial subjects. See
separate story below this column about what he plans to discuss and the
schedule. Mark your calendars and come hear what he has to say.

L A )

We’'ll soon miss our Mark — Lots of us have already said, or soon
will be saying, good-bye to friends and colleagues who have decided to
take the voluntary separation incentives and retire or work elsewhere,
The Lab News is losing a fine employee and all-around good guy. Production
manager/photographer Mark Poulsen will be leaving us March 13, moving with
his wife Gerianne to Montana. (State motto: “Sure we're a little weird up

here, but the country is beautiful!”) Mark’s joining his papa there in
business. Mark, we’'re going to miss you, good buddy.

Fat Friday for Lab News — This is one of our rare larger-than-12-
page issues. It includes our annual “Labs Accomplishments” special
insert featuring Sandia’s top accomplishments from FY96, solicited by
the Lab News and selected by Sandia’s management. We know Sandians made
many more noteworthy accomplishments during FY96, but we must establish
a reasonable limit, and the 115 or so is about the same number we
publish each year. Thanks to all Sandians who submitted accomplishments,
including those who didn’t make the final cut. Putting this special
section together is a true Sandia team effort, but Bill Murphy of the
Lab News staff coordinated it from beginning to end — a major project —
while keeping his regular stream of stories flowing. Thanks, Bill!

Consider filing these annual inserts as a permanent record of
Sandia’s top accomplishments. You can also find the FY94 and FY95
accomplishments on Sandia’s Internal Web, on the Communications page,
under Other Frequently Published News, Accomplishments and Awards; the
FY96 accomplishments will be posted there soon. The Awards and
Accomplishments page is also listed on Sandia’s External Web at
http://www.sandia.gov/awards/a&aman.htm.

Sandia souvenir sales help people — Retired Lab News Editor John
Shunny, who keeps the Lab News, National Atomic Museum, and other Sandia
groups stocked with Sandia logo souvenir items (mugs, caps, hats, golf
shirts, tee-shirts) says 1996 sales totaled $7,578. Every penny of
“profit” from this “South 14 Village Project” goes to charitable causes,
primarily to help needy folks living in six small villages south of
Tijeras, N.M. More than $3,400 was distributed in 1996, including $100
each that John and fellow Sandia retiree Julian Sanchez distributed to
20 poor families in these villages just before Christmas. John notes
that six single mothers who received $100 each had a total of 15
children, including six foster children. A hundred-dollar bill doesn’t
go far these days, but it made the holiday season a little brighter for
these folks. Thanks again, Sandians, for supporting another great cause.

— Larry Perrine (845-8511, MS 0129, lgperri@sandia.gov)

Provocative, tough issues to be discussed at
Feb. 24-27 employee dialogue sessions

Why aren’t Sandia’s pension benefits going
up? What are we doing about poor performers and
poor managers? Are we getting more complicated,
and how can we “fix the system?” If we're really
cutting overhead costs, why are our rates going up?
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These are some of the questions that Labs
Director and President Paul Robinson will discuss
at his next set of employee dialogue sessions
Feb. 24-27.

Several other subjects Paul plans to cover:

* What kind of lab will Sandia be in 10 to 15
years, and will we still build hardware?

¢ What kind of energy work will we be doing?

* Will DOE survive, and what will the
Federico Pefia appointment mean?

e What's the status of our Voluntary Separa-
tion Incentive Program (VSIP), and will we have
one every year?

e Why are there so many internal barriers
that get in our way of doing our work?

These questions and subjects were all sug-
gested by Sandians as a result of Lab News and
Weekly Bulletin solicitations. Paul says he wants to
talk about the subjects that employees truly want
to hear about and will answer other employee
questions asked at the sessions.

Some recent Sandia accomplishments will
also be featured in a creative and entertaining
tape from Video Services Dept. 12610.

Please join Paul and your colleagues at one of
these sessions:

¢ Monday, Feb. 24, 3-4 p.m., BDM Bldg.

* Wednesday, Feb. 26, 8:30-9:30 and 10-11
a.m., Technology Transfer Center (Bldg. 825)

¢ Thursday, Feb. 27, 8:30-9:30 and 10-11 a.m.,
Bldg. 904 Auditorium at Sandia/California

Congressmen laud
Sandia/NIj partnership

Calling attention to Sandia technologies that
“have considerable usefulness in the law enforce-
ment community,” Rep. Steve Schiff (R-N.M.)
lauded a newly formalized partnership between
Sandia and the National Institute of Justice (NIJ)
during a Jan. 30 announcement ceremony inside
Tech Area 2.

As part of the one-year, $500,000 agreement,
Sandia will serve as an NIJ Satellite Facility (Lab News,
Jan. 31), allowing the Labs to do research and devel-
opment in support of state and local law enforce-
ment and corrections agencies, including quick-
response evaluations of new and existing criminal
justice technologies. Sandia has worked with the NIJ
informally since 1992, evaluating such technologies
as sticky foam, aqueous foam, and a safe gun. The
new agreement formalizes the partnership; Debbie
Spencer (5861) is the program manager.

During the ceremony, David Boyd, Director of
the NIJ’s Office and Science and Technology,
noted Sandia’s work in 1995 evaluating a plastic
hand-held device billed by its manufacturers as
capable of detecting “atomic emissions” from nar-
cotics, explosives, and lost golf balls. More than
1,000 of the “Quadro Trackers” had already been
sold to unsuspecting school administrations and
law enforcement agencies, but Sandia’s evalua-
tion showed that the devices had no internal
components, he said.

“The US has had no central R&D capability to
support our national law enforcement community
[as have] the medical and defense communities,”
Boyd said. “This partnership will make available
technical capabilities that we could not conceivably
have afforded in the next ten years or more.”

Representatives from the offices of Sen. Pete
Domenici and Sen. Jeff Bingaman read letters of
support for the partnership as well.

After the presentations, attending dignitaries
and news media representatives were treated to
demonstrations of two new Sandia technologies:
the bomb-disabling “black box” (developed by
Engineering Projects and Explosives Applications
Dept. 9333), and a walk-through portal for detect-
ing trace quantities of explosives on airline
passengers (developed by Contraband Detection
Technologies Dept. 5848).

Also attending the event were Jim Keller,
Director of the NIJ’s National Law Enforcement
and Corrections Technology Center; Albuquerque
Police Department Deputy Chief of Police Sal
Baragiola; FBI Special Agent Steve Schlobohm;
and Labs Director C. Paul Robinson and Deputy
Director John Crawford. . —John German

Video Services to host
open house Feb. 19

Video Services Dept. 12610 invites
employees to tour its new production facili-
ties in Bldg. 892, Suite 101, during an open
house on Wednesday, Feb. 19, any time
between 9 a.m. and 1 p.m. See what it takes
to put a video together. The open house
includes hands-on demonstrations and
refreshments. For more information, call
Debbie Johnson at 844-3570.

Bl Take Note

Retired Gen. Colin Powell is scheduled give
the keynote address at the Quality New Mexico
Conference at the Albuquerque Convention Cen-
ter on Thursday, March 6, at 10 a.m. Tickets for
the keynote address cost $50 and $65 and may be
purchased through Protix at 1-800-905-3315. Reg-
istration for the entire conference, March 6-7,
including Powell’s address, is $345. Contact the
Quality New Mexico Office at 797-8978 to register.
Lockheed Martin Corporation is cosponsoring the
conference.

* &k *

Retiring and not seen in Lab News pictures:
Moreyn Cole (7578), 27 years; Janell Crego
(12830), 16 years; Russell Curtis (7400), 21 years;
William Drozdick (9709), 35 years; Thomas Evans
(14303), 34 years; Barbara Frederickson (4913),
16 years; Charles Karnes (7511), 33 years; and
Barbara Ann Merriken (5706), 16 years.
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Snow melt forecasts go ‘back to the future’ with

Sandia prototype sensor
Small automated device could substitute for unwieldy apparatus

By Nancy Garcia

California Reporter

Since 1911, the State of California has sur-
veyed snow in the Sierra to predict runoff and esti-
mate water supply.

The measurements help growers plan what
and how much to plant, reservoir managers decide
how much space to leave for flood control, forestry
officials predict fire danger, and hydropower gener-
ators anticipate operation schedules.

However, measuring snow packs of 10 feet or
more on isolated mountain slopes can be arduous.

COMPACT — The prototype sensor and housing are
about the size of a coffee can.

About 100 snow survey sites are equipped with
bulky automated systems, which in designated
wilderness areas must be hauled in by pack mules.
In addition to this approach, the most accurate
measurements are taken manually at about 300
sites several times a season. Surveyors trek in by
ski, helicopter, or Sno-Cat to push a sharp-edged,
hollow tube through the snow and
weigh the contents.

An alternate, easily portable
device is under development by San-
dia and the California Department of
Water Resources. These ground-based
automated sensors, each about the
size of a coffee can, detect how snow
shields the sensor (and therefore the
ground) from some degree of cosmic
radiation. Water attenuates this
radiation, and the degree of attenua-
tion indicates how much water is
present in the snow pack.

A ski trip brainchild

The idea was the brainchild of
electrical engineer Ken Condreva,
who works in Telemetry and Digital
Signal Processing Dept. 8416. Ken
met some snow Surveyors on a Cross
country ski trip and later realized
that elements of his current project
(radiation detectors, microelectron-
ics) could be used to automate snow
surveying. Ken then originated the
automated system, tested it in a co-
worker’s swimming pool, and began
a collaboration with Frank Gehrke,
chief of the California Cooperative Snow Surveys
unit of the Department of Water Resources,
Division of Flood Management.

“We've almost gone full circle,” Gehrke says.
“Since as early as the 1950s, the US Corps of
Engineers had a series of snow-sensing devices
that detected attenuation of a radioactive source,
perhaps cobalt 60.” Nowadays, surveyors would
not introduce a radioactive source into the envi-
ronment, but rather detect the natural cosmic
radiation.

Despite flooding this winter, the snow pack
has been near normal in the Northern Sierra and

above normal in the South and Central Sierra,
Gehrke says. The deluge damaged operation of
X e four previously

installed automated
devices.
These existing
devices are called
“snow pillows.” Mea-
suring an inch-and-a-
half thick, they are

.- four feet by five feet
2 . on the sides and
o resemble enormous,

stainless-steel water

KN bottles. Inside is a
freeze-resistant alcohol solution that is benign
enough to also be used in hair spray. The fluid
registers the growing snow pack by signaling a bat-
tery-operated pressure transducer. An 80-square-
foot rectangular array of four snow pillows on a
flat, well-drained site is necessary to adequately
measure the snow pack, Gehrke says.

This existing system is susceptible not only to
water damage, he said, but also to vandalism by
animals and humans. The fluid, propylene glycol,
must be hauled in, and transporting the pillows
themselves is “quite frequently a logistical night-
mare,” he says. Consequently, surveyors every-
where are interested in alternatives to the current
technology.

Installed near the Donner Summit

Sandia’s prototype, patented sensor was
installed last February at the Central Sierra Snow
Laboratory. The study site is at an elevation of
6,883 feet in Soda Springs, Calif., near the Donner
Summit off Highway 80. Manual samples taken
periodically around the sensor indicated it was
tracking the snow pack accurately.

This year, the sensor will be tested for an entire
season. The researchers will try varying the length
of time they collect a signal and will develop an
interface with a data-collection platform. The plat-

SPLASH — Ken Condreva initially tested the snow pack water sensor in a friend’s
swimming pool.

form transmits data to NASA’s GOES satellite,
which rebroadcasts the measurements in near real-
time to the surveys unit.

During the summer, Gehrke worked with
researchers at Scripps Institution of Oceanography
to calibrate the device. They immersed it in 20 feet
of water in San Vicente Reservoir — equivalent to
about 60 feet of snow, more than ever expected at
the survey sites — and were able to still receive a
very detectable signal.

Snow Surveys has a home page on the World
Wide Web (http://snow.water.ca.gov) and has
received inquiries about up-to-date survey tech-

RECORD RECORDING — A surveyor digs out a “snow
pillow” at the snow lab in June 1995. The 80-square-
foot pressure detector bore 33 tons of snow in a late-
melting accumulation that measured more than twice
the normal amount.

Sandia

niques from such far-flung places as Turkey, New
Zealand, and Finland.

“What Ken is developing I think has the most
promise,” Gehrke says.

Compact, affordable

The Sandia system is not only easily trans-
portable; the device should also be affordable.
The snow pillows and a transducer
cost about $2,800 per site, while the
prototype detector system costs about
$3,500. There are potential world-
wide applications; Gehrke believes
the manufacturing cost would go
down if the system were produced in
volume.

Forecasts vital for planning

In California, the snow pack usu-
ally peaks in April and melts away by
about July, providing much-needed
runoff during the state’s dry season.
Forecasts are published monthly from
February through May. The informa-
tion indicates many things: how
rivers should react, what percentage
of electrical power must be generated
by steam (produced by fossil fuel or
nuclear reactors) instead of
hydropower, future fishery releases,
irrigation schedules and ground water
pumping needs, and which rivers
should offer the best rafting

The Department of Water
Resources is within the California
Resources Agency, which has final
responsibility for runoff forecasting
in the state. Snow surveys were first conducted
in California to settle water rights disputes in
the Lake Tahoe basin shortly after the turn of
the century. Elsewhere in the United States, the
Natural Resource Conservation Service provides
equivalent forecasts.

}{Congratulations

Congratulations to Barbara Troen (8802) on
the adoption of Megan Kelly, Jan. 13, born Oct. 1,
1994.

CaliforniaNews
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Lawrence award

(Continued from page 1)

reflection by an antenna, can be used to construct
images of what’s out there.

The problem was that an aircraft at great
height could produce only a coarse image of
ground features, because resolution was depen-
dent on the antenna’s length. This arrangement,
called SLAR (Side-Looking Airborne Radar) proved
impractical because finer image definition
depended on lengthening the antenna to an
unwieldy degree.

Synthetic aperature radar (SAR) advanced a
different concept. SAR uses a short antenna but
transmits and receives many radar pulses as the

airplane moves forward. These radar echoes are
then integrated by signal processing techniques
to synthesize an image of the same resolution as
one that could be obtained by using an antenna
as long as the flight path. This flight path is
dubbed the “synthetic aperture.”

“The problem is that for the synthesis process
to succeed, you have to know the position of the
aircraft to a fraction of a wavelength — in this
case, a fraction of a centimeter — each time it
fires a pulse, and it fires on the order of 1,000
pulses a second,” says Jack.

Although modern electronic navigation tech-
nology is good at determining aircraft position,
the high resolution of modern SAR means blur-
ring can occur from small unplanned movements
of the plane — the result of varying air currents or
other forces. One of the results of the Sandia

and Executive VP John Crawford.

SCIENCE CHAIRMAN — The chairman of the House Science Committee, Rep. Jim Sensenbrenner, r. (R-Wis.),
center, gets a briefing at Sandia’s Robotic Manufacturing Science and Engineering Laboratory from Pat Eicker
(9600), left. He was accompanied by Rep. Steve Schiff (D-N.M.), right. Sensenbrenner’s Jan. 27 visit to Sandia
also included a visit to the Cooperative Monitoring Center and lunch with Sandia President C. Paul Robinson

Around the corporation Locxmeep MaRTI :%77

VentureStar key to economic development of space

Lockheed Martin’s reusable launch vehicle VentureStar will reduce the cost of flying into space, which
is the key to development of what during the 20th century has been called the “final frontier,” Lockheed
Martin Aeronautics Sector President James ‘Micky’ Blackwell told a Space Technology & Applications

International Forum audience in Albuquerque Jan. 27.

“With VentureStar, our purpose is clear — we want to revolutionize the space launch market by dra-
matically reducing the cost of going to space all the way down to $300 per pound,” Blackwell said. “That
would be a real breakthrough, the kind of revolution that makes entrepreneurs and investors alike sit up
and take notice. Fifty years ago, Chuck Yeager broke the sound barrier. With VentureStar, we're going to

break the cost barrier.”

And breaking that barrier will unleash “the creativity of 21st century entrepreneurs around the
world,” he said, generating new products and new services that will spawn new businesses and new jobs.

Blackwell compared the dawn of reusable space vehicles to the development of flight itself, which
transitioned from the Wright brothers’ stunning flight at Kitty Hawk in 1903 to the founding of compa-
nies to build aircraft and aircraft parts to airlines carrying passengers and cargo to the global businesses of

today that depend on fast transportation.

“Not so long ago, that seemed as far-fetched as the airplane itself,” he said. “Today, we can’t imagine
living without it. That’s the kind of innovation and business growth VentureStar will make possible.”

Blackwell took advantage of his trip to visit Sandia, getting a tour of the Robotic Manufacturing Science
and Engineering Laboratory from Pat Eicker, Director of Intelligent Systems and Robotics Center 9600, and a
briefing on synthetic aperture radar/automated target recognition by Rick Fellerhoff, Manager of Aided
Navigation & Remote Sensing Dept. 2525, and Jack Jakowatz, Manager of Analysis Dept. II 5912.

P §Congratulations

To Wendy (6523) and John (5722) Falls, a
son, Justin Conner, Nov. 16.

To Annette and Kevin (6643) Seager, a son,
Cole Brendan, Dec. 15.

To Pamela Ramsey (10501) and Bryan Spicer
(2615), married in Albuquerque, Jan. 18.

To Janet and Chuck (6216) Andraka, a son,
Samuel Paul, Jan. 23.

zui Recent Patents

Gregory Frye, Kent Pfeifer (both 1315), and
Thomas Schneider: Acoustic Wave (AW) -based
Moisture Sensor for Use with Corrosive Gases.

Robert Anderson (1841): Modular Architec-
ture for Robotics and Teleoperation.

h

research has provided a robust solution to this
image-resolution problem.

Improvements by Jakowatz team

In three significant improvements, Jack and
his colleagues:

¢ In 1989 patented a means to remove image
blurring caused by the bouncing of the plane as it
traveled through the atmosphere. “We invented a
technique that started with an out-of-focus image
and could derive from that image the motion of
the plane that was producing defocusing. Then
the technique backed out that error and left
behind the clear picture,” says Jack.

e In the early 90s, learned to process images
of the same patch of earth taken in pairs, sepa-
rated in time by days or weeks. “Using a proce-
dure that detects changes in the images, we
learned how to measure very subtle disturbances
on the Earth’s surface. This can be of great value
in arms control verification problems.”

oIn the mid-90s, learned to create a three-
dimensional SAR product by comparing images
taken in pairs from slightly different locations.
Using signal-processing techniques, these image
pairs can be combined into an interference fringe
pattern, just as an ocean wave penetrating a sea
wall at two points forms two sets of waves that
alternately reinforce and quell each other. By
analyzing aspects of the interference pattern, very
precise terrain elevation information may be
extracted.

“With this method, we can compute the ele-
vation of the earth’s surface to a fraction of a
foot,” says Jack. In another model, the method
can detect motion of the earth’s surface in the
time between two SAR collections. The ability
opens the possibility of monitoring ground fault
slippage to predict earthquakes and monitoring
the ground swell that normally precedes volcanic
eruptions to warn of impending eruptions.

“Flood plain management becomes simpler if
you can map a river valley and knew accurately
the elevation of the earth at any point, thereby
knowing precisely where the water’s going to go.
Even a one-foot change in elevation can be
important in selecting the location of a dam.”

With SAR three-dimensional reconstructions,
Sandia’s Advanced Manufacturing Center used
stereo lithography to create a three-dimensional
epoxy model of the Washington, D.C., mall area.
Data was obtained from the air at night when the
city was under heavy cloud cover.

In 1996 Jack and colleagues Dan Wahl (5912),
Paul Eichel (2524), Dennis Ghiglia (9222), and
Paul Thompson (5912) published a book, Spot-
light-Mode Synthetic Aperture Radar: A Signal Pro-
cessing Approach. The book, already in its second
printing, was written “in the spirit of general
scientific exchange, and as part of the mission of
the DOE to share unclassified technology,” says
Jack, who says he is grateful to Sandia manage-
ment “for fostering the kind of environment
where this kind of research can be conducted.”

CAT scans to earth scans

Jack came by his interest in airborne
microwave imagery from down-to-earth medical
work on CAT scans at Purdue University as a
graduate student. “I was fascinated that the same
mathematical concepts employed to image the
human brain using X-ray data taken from a series
of positions surrounding the skull in computer-
ized tomography could also be applied to a series
of microwave bursts bouncing off the ground.”

Jack did all his college work at Purdue,
receiving a bachelor’s degree in 1972, a master’s
in 1973, and a doctorate in 1976, all in electrical
engineering.
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Realignment

(Continued from page 1)

resigning with VSIP benefits. Internal transfers and
other staffing solutions together have accounted
for an additional 77 resolutions. The following
chart shows the latest numbers of approved VSIPs:

NM CA Total
Impacted 254 35 289
Nonimpacted 52 3 55
TOTAL 306 38 344

What's next?

Last Friday (Feb. 7), VPs who had impacts
remaining in their divisions submitted to Human
Resources the results of “paired comparisons” of
employees in impacted peer groups, including the
names of individuals who may be surplused. (See
“How a paired comparison works” at right.)

This week, Sandia’s Review Board considered
these names on a case-by-case basis to ensure that
the realignment process so far has treated each
employee fairly and that all realignment possibili-
ties have been explored for each person, says
Karen. Each VP was asked to defend why he or
she is recommending the person or persons be
surplused. The Review Board, chaired by Human
Resources Director Don Blanton (3500), includes
the Diversity director, two technical line direc-
tors, and the Staffing manager with counsel from
Legal and Equal Employment Opportunity/
Affirmative Action representatives.

On Monday (Feb. 17), the final list of Review
Board-approved names is to be presented to San-
dia’s executive-level Realignment Board during a
Sandia Quality Leadership Council meeting. The
VPs then will consider the remaining impacts,
exhaust any further inter-organizational realign-
ment possibilities, and make a final determination
about which employees, if any, are to be surplused.

Even if some employees are declared surplus,

How a paired companson works

In a paired comparison matrix, the name
of each employee in a particular peer group is

listed alongside each of eight professional

 attributes: 1) job knowledge, 2) transferability

of skills; 3) overall performance; 4) work prac-

_tices; 5) teamwork; 6) customer focus and sat-
isfaction; 7) integrity, ethics, and respect jor

says Karen, layoffs aren’t necessarily a given.
“Phase 3 is when all of Sandia’s resources are
brought to bear on resolving our most difficult
staffing problems,” she says. “It’s difficult to specu-
late what the final outcome might be, but executive
management remains committed to Sandia’s goal
of resolving all impacts voluntarily to the extent
possible. Everyone wants a positive outcome.”

60 more days

Human Resources VP Charlie Emery (3000),
who chairs the Realignment Board, says the meet-
ing will make all the VPs aware of each other’s
remaining impacts, which may help them iden-
tify a few additional cross-divisional resolutions
in coming weeks. During last year’s successful
realignment, he says, the VPs did identify a few
last-minute resolutions by looking at Sandia’s
remaining staffing problems from an overall,
Labs-wide perspective.

be more punctual than Mary, soJoe s’ work ‘

practices” score might be higher. Mary might

know her ]ob better than Joe, so their “job
knowiedge scores would reﬂect that, andso
on.

When the matrix for the entire peer gx:oup -

s complete, an overallscore can be summed

“It sheds a broader light on the problem,” he
says. “Our hope and goal is to get to zero impacts
without surplusing anyone.”

The Realignment Board will look at several
alternatives for the remaining impacted employ-
ees: whether some employees’ skills could be
mapped to other existing jobs within the Labs,
whether additional training could allow some
employees to be transfered, whether some work
might be shifted across division boundaries, or
whether employees who can’t be placed will be
declared surplus.

If some surpluses are necessary, those employ-
ees are expected to be notified by the end of Febru-
ary. Employees who are members of impacted peer
groups have been notified throughout the process
when resolutions negate their impacted status.

The Lab News and Sandia Daily News will con-
tinue to cover realignment-related developments
as they occur. —John German

ACRR incident

(Continued from page 1)

Crawford.

The ACRR incident, which posed no threat to
the safety of workers or the environment,
involved violations of procedures and reporting
requirements. The actions of the employees
involved were evaluated by Sandia management
and the Disciplinary Review Committee, resulting
in disciplinary actions.

During a test at the ACRR in December, the
automated plant protection system shut down
the reactor after oper-

ator inattention The incident

caused the power to

rise above the cur- POSEd no threat

rently authorized two

megawatts operating to the Saf €ly Of

power to the 2.2 workers or the

megawatts scram :
environment.

(automatic shut-
down) point. The
ACRR can operate as high as four megawatts.
Thus, no safety limits were approached.

The employees failed to log or report the
automatic shutdown system action, however, as
required by nuclear facility operating regulations.
Management learned of the event 10 days later,
and ACRR operations were immediately sus-
pended at that time until further investigations
could be completed. A formal safety report was
filed, and DOE was notified of the event.

“Policies and procedures for nuclear facilities
are carefully developed to ensure the safety of the
staff, the facility, and the environment,” said Paul
Pickard (9360), Deputy Director for Tech Area 5.
“As we have analyzed the ACRR incident, we con-
cluded a prudent action was to suspend all Area 5
nuclear operations pending a thorough review of
procedures,” Paul said. “We want to ensure that
none of the problems identified in that incident
could occur in our other nuclear facilities.”

Last September Sandia was named by DOE as
the US production facility for molybdenum-99
(Mo0-99), the primary radioisotope used in nuclear
medicine. The ACRR and Hot Cell Facility are to
be used for the production of the radioisotope
and were instrumental in recent successful
demonstration of the generation of high-quality
Mo-99 that met medical-use standards.

Review and evaluation of TA-S facilities will
include consideration of the issues involved in
the transition from traditional defense programs
work to medical isotope production and
research.

With the facilities in the midst of this transi-
tion, Dick Coats (9360), medical radioisotopes
program manager, said the pause in operations
is timely. “We need to take a close look at the
operating procedures, safety attitudes, and man-
agement structure as we transition to this new
mode of operation,” says Dick. “The strict
emphasis we have traditionally placed on safety
needs to be maintained and valued in the new.
line of work, also.”

Historically, R&D weapons-related experi-
ments at the ACRR and Hot Cell Facility have
been conducted on an intermittent basis depen-
dent on the schedule of the experiment program.
The change to production will mean a focus on
only one operation and will require running the
ACRR for up to 24 hours per day.

“Both the repetitive nature of the work and
continuous reactor operations will present new
challenges to the approximately 50 staff on the
Mo-99 project,” says Dick.

Changes in work at the ACRR and Hot Cell
Facility also will require a stronger emphasis on
product reliability and an understanding of the
requirements of production. In addition to the
many federal laws, DOE orders, and Sandia
regulations already heeded, additional federal
laws and the Good Manufacturing Practices
(GMP) associated with the Food and Drug
Administration must also be adhered to.

Limited Mo-99 production is anticipated to
begin this year. —Kathy Kuhlmann

Retirement open houses

Sandia is hosting open houses in honor of
the following retirees: William Drozdick (9709)
on Wednesday, Feb. §, 2:30-4:30 p.m., in the
Area 1 Cafeteria (Bldg. 861); Robert Cranfill
.(58512) on Thursday, Feb. 6, 5-7 p.m., in the
Coronado Club Zia Room; Eli Perea (2643) on
Friday, Feb. 7, 5-7 p.m., in the Coronado Club
Zia Room; and John Portlock (5901) on Thurs-
day, Feb. 13, 2-4 p.m., in the Area 1 Cafeteria
(Bldg. 861). Refreshments will be served. Friends
and acquaintances are invited.

Recent Retirees

Hugh Jones 25 Charlie Zaffery 35
10221 5711

Lynn loveland 20 John Portlock 33

9732 5901

®
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Labs employees get advance glimpse of new job

classification system to take effect later this year
Integrated job structure will affect MLS, MTS, and TA classifications

By Ken Frazier

Lab News Editor

Employees who attended a series of near-
capacity briefings last week got their first look at
the new job classification structure that will be
implemented in July.

The goal of the briefings was to give employ-
ees some early general information.

“We wanted to give you an overview, so
when you have conversations with your man-
ager later in the spring, you'll have some idea
what'’s going on,” said Ed Cassidy, Manager of
Compensation and Job Evaluation Dept. 354S.

Goals of the new Integrated Job Structure
(IJS) are to provide fair and equitable classifica-
tion of employees doing the same work, similar
personnel practices for all employees, a stronger

link of pay to the external marketplace, straight- -

forward classification criteria, an easier ability to
move to different jobs within the Labs, and
multiple career paths.

Training to begin

Managers in some groups will begin training
in the new system within the month. This year’s
round of performance/compensation review,
however, will continue under the present system.

The new structure, when activated, will
affect all technical, technician, and laboratory-
staff employees and their managers. Administra-
tive staff associates (ASAs) and union-repre-
sented employees are not part of the new
structure, but Ed said a team will review the ASA
classification later this summer for possible
inclusion in the IJS.

A combined team of technical, technician,
and administrative staff employees have been
working on the design of the IJS for more than

two years. Nearly
2,400 Sandians “In my 30
years here,

responded to ques-
tionnaires about it.

never have we
done an

There have been
employee clas-

three town meetings,
six focus groups, a
sification that

series of Lab News
articles (Nov. 10,
1995, and April 12
and Sept. 13, 1996),

and a pilot test with had so much
150 managers and

1,000 employees. emp on ee

The latter identified input, #

a number of issues.
The team integrated the input from all of these
sources into the final design.

“In my 30 years here, never have we done an
employee classification that had so much
employee input,” said Ed.

Multiple paths, room for growth

Sandia President and Laboratory Director
C. Paul Robinson spoke in a video about the
new structure. “It’s time to get serious about
multiple career paths,” Paul said, referring to
one of the executive requirements for the sys-
tem. The structure provides several career lad-
ders and parallel routes for advancement. “It’s

Some frequently asked questions about the IJS

Here are answers (provided by Ed Cassidy) to some frequently asked questions about the new

Integrated Job Structure:
e [s its intent to lower salaries? No

» Will my salary change with implementation? No

* Must I meet all criteria for a level to be classified at that level? Yes

« Will occupation be the prime determinant of my salary? No
~ «How do change level, occupation, or ladder? Managers initiate changes
~  Are there any bidding restrictions for job postings? No

also time to get
rid of pigeon-

holing,” Paul said, Integrated
where people get

stuck in one job. Job

The new structure Structure

has a floor “but
does not box you

in.” It also
addresses the Laboratory Staff
problem of Lt
- < Distinguished

employees in dif- : Laboratory Staff
ferent classifica- et
tions doing the Principal
same job. Laboratory Staff

”\’/Ve're really 2
proud of the out- it
put,” he said. “It’s
person-based Laboratory Staff 1
rather than just (LS
job based.”

Paul contin-
ued with an

admonition to
managers. “The
big question now
is, will it be suc-
cessfully imple-
mented?” That, he

Management Ladder
President Special Appointment
(Exceptional Individual
EVP Contributor)
VP - Sandia Fellow
-
¥
Director >
; = Technical Staff Senior Scientist/Engineer
;2 Ladder or
‘g Distinguished Management Consultant
Manager  : Technical Staff
: (DTS)
% - ] Principal
T'eam Supervisor Technical Staff
(PTS)

Technical Staff Il

(TS 1)
Technologist Ladder

] ) Distinguished
Technical Staff | Technologist

(TS 1 (DTNG)

Principal
Technologist
(PTNG)

Technologist I1
(TNG I1)

Technologist |
(TNG 1)

said, “is in your
hands.” He noted
that the new system will require judgment on the
part of managers — not to overclassify or under-
classify employees. And he had more advice for
them: “People resent change done to them.” He
said open communication will be the best tool
for ensuring everyone understands what’s being
done.

Some specifics

Here are a few specifics of the IJS. Further
details will be provided via manager training in
coming months, but as of last week most of the
information is now available to employees on
the IJS Home Page. From the Sandia Internal
Web home page click on the IJS icon.

The structure has these basic elements:

® Career ladders —Technical Staff, Laboratory
Staff, Technologist — with four levels on each
ladder: 1, II, Principal, and Distinguished (see
chart). In addition, the structure defines the
Management ladder, including Team Supervisors.

® Level charts with four or five competencies
for each level (all must be met). Examples:

For Technical Staff: Nature of work and tech-
nical expertise; exercise discretion/direction
received; creativity; responsibility for external
contacts; sphere of influence/potential impact
on organizations

For Laboratory Staff: Nature of work; skill/job
knowledge; operational latitude; responsibility
for contacts; impact of actions/decisions

Technologists: Nature of work; discretion
exercised/direction received; creativity; impact of
work and sphere of influence

(For each competency and each level, there
are detailed level criteria — skills, knowledge,
and abilities that describe the floor criteria
between job levels. These are not shown in this

brief summary but are available on the Web.
Managers are to use these level criteria to classify
their employees appropriately.)

® Occupations: A list of about 150 occupa-
tions (broad, market-driven categories of work)
that can be matched wherever possible to the
external market (examples: accounting, business
planning, computer software support,
electrical/electronic engineering, physics, records
management, systems project engineering).
Descriptions of each are available at the Web
site. People with a variety of different academic
backgrounds can have the same occupation.

A spelled-out system

“Basically,” said Ed Cassidy, “for the first
time in Sandia’s history, the criteria for whatever
level you're in will be spelled out for everyone to
see. This is a better system.”

Each career level has a salary band. Employ-
ees can be paid anywhere in the salary band for
their level, regardless of their occupation. Ed
emphasized that there is a lot of overlap in the
salary bands and that the bands are quite broad.

The new system, Ed said, better fits the
modern business environment in which organi-
zational hierarchies are flatter than they used to
be. More and more, he said, “careers will be
horizontal rather than vertical. Any one of these
levels can be a career level.”

“The drivers for placement are the level
charts and occupations,” he said, “not the salary
bands.”

A few other points:

® Managers, in consultation with their
employees, will have responsibility for classifying
each employee according to the level criteria and
occupation descriptions. Those meetings and
actions will take place from February to the
beginning of June.

® No stigma is attached to movement
between ladders. The system is designed to allow
employees to bid on any job for which they feel
themselves qualified, and it allows managers to
put “the right person in the right job at the right
time” without bureaucratic barriers.

® There will be no automatic salary change as
a result of moving between the Technical Staff
and Laboratory Staff ladders.

The Lab News will continue to report more
details on the Integrated Job Structure as imple-
mentation progresses.
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MISCELLANEOUS

NORDICTRACK AB WORKS MACHINE,
$75; Graco bouncer, $40; Fisher Price
vanity, $35. Tapia, 857-0475.

CHAIN SAW, Stihl Farm Boss, $325;
gumball machine, $495; 5 Chev. 15-
in. Monte Carlo rims, $150. Shock,
877-3728.

MOVING SALE, sofa sleeper, swivel rocker
chairs, bedroom set, dining set, 19-in.
TV, microwave, lamps, more. Weston,
884-9078.

HP LASERJET PRINTER (original “Classic”),
300dpi, 8ppm, serial port, excellent
text quality, very limited graphics,
$75. Schkade, 292-5126.

CRIB, $25; toddler bed, $15; crib mat-
tress, $25; F-P travel crib, $25; Gerry
backcarrier, $5. Bickel, 821-8051.

NINTENDO, w/2 games, like new, $20;
Super Nintendo, w/2 games, $50;
Commercial Life Cycle 2000, $500.
Beeler, 232-9430.

PANASONIC DOT MATRIX PRINTER KX-
P1124i, $59 OBO; Yamaha stereo re-
ceiver, 40-watt, CD direct switch,
bass extension, $40 OBO. Anderson,
897-2772.

NORITAKE “NORMANDY” CHINA, service
for 8, extra platter, soup bowls, more,
light yellow w/embossed flowers,
$250. Anderson, 296-3352.

POOL TABLE, 8-ft., accessories, excellent
condition, reasonable, $1,500 OBO.
Bames, 294-1717, ask for Joy.

REGISTERED BURMESE CATS, pair of
opinionated, middle-aged, de-
clawed, spayed/neutered, need
good home, lots of affection.
McConnell, 883-6073.

TECHNICS M205 TAPE PLAYER, w/Dolby,
plays slow, free to any home; assorted
large pieces sheet styrofoam, R-4, for
few dollars. Baldo-Pulaski, 345-0432.

NORDICTRACK, $175; fireplace insert,
$50; Ricoh copier, $100. Hughes,
281-7767.

UPRIGHT FREEZER, $75; gas grill, used 1
season, $75; wall-mounted weight
machine, $65. Orand, 833-2060.

GOLF CLUBS, Lynx Parallax 2-PW, 1, 3, 5,
metal woods, steel shafts, $240;
woman'’s Catalyst, 3-SW, 1, 3, 5, met-
al woods, graphite shafts, $210.
Mitchell, 299-5144.

TEAK WALL UNIT, 7 ft., $200; teak cre-
denza, $150; both great condition.
Allen, 292-4238.

WASHER & GAS DRYER, Whirlpool super-
capacity, almond, excellent condition,
$300 for both. Dubbert, 281-7942.

FIREPLACE, w/10 ft. of triple wall pipe, gas
starter, cast iron grate, used less than
25 times, $50. Simons, 296-0974.

Q/S FUTON LOUNGER, frame, mattress
& cover, practically new, $100; Sears
multigym workout machine, $50.
Klarer, 344-0612.

NEW POWERMAC 5300c POWERBOOK,
8MB RAM, 500MB HD, ethernet, in-
frared color, Claris Works, Word 6.0,
Quicken, $1,950. Jennings, 268-8789.

RIFLE, 7MM Ruger stainless with “Decelera-
tor” pad, almost new, boxed, Browning
sling, $425 OBO. Mariman, 883-8660.

SOFA, custom-made, camelback, light
green, contrast braid trim, 76-in., paid
$1,200, asking $700 OBO. Adams,
823-1845.

AMPLIFIER, Peavey musician head, 210-
watt, $125; bass head, $100; speaker
cabinet, 2 twelves, 150-watt, $200.
Ortiz, 292-0304.

SOFA, sand colored, perfect for den/kid’s
room, $100; 2-drawer chest , very
heavy, $50. Maxey, 831-2228.

JAPANESE COROMANDEL SCREEN, 11-ft.
wide, 8 panels, black w/exquisitely
carved jewel-tone details, $1,600.
Nygren, 344-3332.

TAPPAN GAS RANGE, w/hood, stainless
steel w/black front, $75; Samsung mi-
crowave oven, white, 0.4 cu. ft., 550-
watt, $50. Platzbecker, 299-6096.

KID’S TWIN BEDS (3), 2 white-metal frames,
w/trundles (1 canopy), 1 blue metal
frame, 3 dressers. Wilde, 281-7027.

LEATHER CHAIR & OTTOMAN, bur-
gundy, rarely used, perfect condition,
$130. Baugher, 265-8306.

RIFLE, Browning model 1886 Limited Edi-
tion, saddle-ring carbine, grade 1, cal-
iber .45-70 government, new in box,
$695. Dobbs, 899-1665.

BIKE MOTOR, fits any bike, easy to disen-
gage for manual riding, $160. Bab-
cock, 254-0438, ask for David.

LABRADOR RETRIEVER, 13-month-old,
black, male, full breed w/pedigree pa-
pers & shot record, great w/kids, fully
house trained, $200. Herrera,
881-1600.

SEWING MACHINE, w/2-drawer cabinet,
Singer Stylist 513, purchased new in
‘75, works well, $125. Breeding,
260-0820.

LOVESEAT ROCKER, $85; platform rocker,
$45; both early American, good con-
dition; both $115. Horton, 883-7504.

CARVED-WOOD COFFEE TABLE, 2 end ta-
bles (inlaid marble); wood-framed
couch, matching chair & rocker, blue
velvet cushions; twin beds, w/mat-
tress. Crosby, 858-3128.

BATH VANITY, 36-in., double doors &
drawers, light walnut, complete
w/white oval sink & faucet. Gendreau,
268-3436. :

HUMIDIFIER, cabinet-style, 14-gal., new
filter, instructions, $30; Stir-Crazy pop-
com popper, instructions, $15; exer-
cise mat, $8. Smith, 299-7151.

PIANO, Kawai studio, walnut finish, tuned
& played regularly, w/bench & lamp,
$1,950. Bonzon, 828-1066.

MACINTOSH COMPUTER LC575, 12MB
RAM, internal 4X, CD ROM, built-in
13-in. screen, extended keyboard,
$750. Kuhlmann, 294-3462.

WHEELCHAIR, Everest-Jennings Traveler,
new condition, $250 OBO. Hole,
255-1444.

COMPUTER, PB486/25MHZ, 2MB RAM,
85MB HD, mouse, keyboard, color
monitor, Windows 3.1, DOS 6.0, ideal
for word processing, $275; microwave
oven, $50. Shunny, 265-1620.

PAIR BRASS RUBBINGS, English knight in
armor, lady, gold on black, profession-
ally framed, 38” x 17-1/2", $200/pair
OBO. Vook, 884-4754.

QUEEN-SIZE BRASS BED, $100 OBO; train
set, G-scale, new, $60. Schneider,
237-2742.

SHOTGUNS, Remington 1100, 12-gauge,
$325; H&R 0.410 youth model, $50.
Hensinger, 237-2677.

CHAIRS: high-back stuffed swivel, $50;
antique (?) wooden high chair, w/foot
rest, $100. Hansche, 281-5623.

CRIB, w/mattress, $50. Carr, 296-2701.

FREE GRAVEL, 3/4"-1", gray round/oval
rock, you load & haul, approximately
34 half-ton long-bed loads left.
Dwyer, 271-1328.

DJEMBE (African hand drum), w/hamess,
$350 firm. Bieber, 898-3826, 11 a.m. -
9 p.m. only please.

SOFA SLEEPER, contemporary style, 76-
in., 6 pillows, green/gold plaid,
queen-size, very good condition,
$175. Sutherland, 345-1183.

DRAFTING TABLE, 24 x 36, $35; engine
stand, $35; ski jacket, pants, mittens,
lap (woman'’s small), $20. Roeske,
255-6188.

VIOLIN, 1/2-size, Suzuki, excellent condi-
tion, $175; Gemeinhardt flute, excel-
lent condition, $150. Aragon,
888-3473.

QUEEN-SIZE WATERBED, Rainbow Classic,
w/heavy-duty frame, excellent condi-
tion, $150. Jaramillo, 296-7516.

DOLLHOUSE KIT, Dura-Craft model
SF555, San Franciscan, $90. Aden,
296-9787.

ABOVE-GROUND POOL, 4’ x 24, w/all
equipment, plus deck, $450 OBO.
Baker, 856-5069.

RANCH MINK, finger-tip length coat, ap-
praised $900, asking $200 OBO. Bass,
856-2407.

PC SOFTWARE, Microsoft Money, latest
version, CD-ROM w/manual, un-
opened, $15; EA Sports NHL96, CD-
ROM, $12. Lagasse, 298-0977.

MALE FERRET, descented & neutered,
w/cage & accessories, $100.
Wickham, 898-7601.

COMPAQ 486/50 DESKTOP COMPUTER,
8MB memory, 5-1/4” & 3-1/2" dri-
ves, keyboard, mouse, Windows 95,
other software, $475. Schofield,
292-7220.

CANON CAMERA, New F1, w/AE motor
drive FN, 20mm/f2.8, 35-70/f2.5,
90mm/f2.5 macro, 80-200mm/f4
lenses, $1,400. Brooks, 275-0056.

GROUND HAWG EARTH AUGER, w/ 6-in.
bit & extra cutters, 5-hp, Briggs Indus-
trial, $995. Bailey, 281-4766.

COUCH/HIDE-A-BED, multiblue, $100;
12-ft. oak shuffleboard table, $100;
tan loveseat, $30; 292 CID Chev. en-
gine, $350. Guerin, 877-2726.

POOL TABLE: 8-ft. Olhausen Gem, slate top,
oak, excellent condition, new bumpers/
felt, accessories, delivery & setup includ-
ed, $1,300. Hahn, 822-1341.

IBM-COMPATIBLE PC, 8MB RAM, Win-
dows 3.1, $400; woman's leather
boots, size 8, $15. Forster, 293-7231.

WOMAN'S SKI BOOTS, size 6-1/2, $10;
vacuum cleaner, $40; electric throw
blanket, $10; twin mattress pad, $10.
Forster, 293-7231.

DEADLINE: Friday noon before
week of publication unless changed
by holiday. MAIL to Dept. 12640,
MS 0165, FAX to 844-0645, or bring
to Bldg. 811 lobby. You may also
send ads by e-mail to Nancy
Campanozzi (nrcampa@sandia.gov).
Call Nancy at 844-7522 with
questions. Because of space
constraints, ads will be printed

on a first-come basis.

Ad Rules
1. Limit 18 words, including last

name and home phone (We
will edit longer ads).

. Include organization and full

name with the ad submission.

No phone-ins.

Use 8'/2- by 11-inch paper.

Type or print ad; use accepted

abbreviations.

One ad per issue.

We will not run the same ad

more than twice.

. No “for rent” ads except for
employees on temporary as-
signment.

9. No commercial ads.

10. For active and retired Sandians

and DOE employees.

Housing listed for sale is avail-

able without regard to race,

creed, color, or national origin.

“Work Wanted” ads limited

to student-aged children of

employees.
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STEREO: Onkyo receiver, Technics CD,
Sony dual cassette, Polk audio speak-
ers, $375; TV/stereo entertainment
center, $50. Baca, 271-2962.

PING-PONG TABLE, very good condition,
folds up on casters, good buy. Hall,
299-3594.

REFRIGERATOR, Whirlpool, white, 30
years old, runs well except frost-free
system inoperable, must be defrosted
occasionally, free. German, 883-7002.

TRANSPORTATION

’85 BUICK PARK AVENUE, very good con-
dition, recently certified for "97 emis-
sions testing, 101K miles, $2,700.
Elder, 275-2943.

’84 HONDA PRELUDE, 2-dr., 5-spd.,
moonroof, AC, $1,700. Anderson,
281-5086.

‘86 NISSAN STANZA WAGON, AT, good
condition, sunroof, good family car,
115K miles, $2,200. Hatley,
822-8577.

‘89 TOYOTA SUPRA TURBO, fully
equiped, pearl white, excellent condi-
tion, low mileage, super stereo, always
garaged, 5-spd., manual, $9,995.
Rand, 299-1048.

‘89 FORD HANDICAP VAN, 32K miles on
new V8 engine/transmission, new
brakes, PW, PL, PB, PS, tint, AM/FM
cassette, $7,989. Ashworth,
281-2824.

‘70-1/2 CAMARO, original 307 AT, beau-
tiful inside & out, $4,400 OBO. Bums,
345-5836.

‘90 GOLDWING, a beauty, 36K miles,
many extras, always garaged, full ser-
vice records, $8,550 OBO. Rudahl,
292-8589, after 6 p.m.

71 BMW, new tires, new battery, good
interior, runs well, $800. Nienow,
856-6096, ask for Jeremy.

95 CHEV. TAHOE LS, 4x4, 2-dr., 37K miles,

condition. Tadd, 299-6091.

’93 INFINITI G20, metallic cream, 5-spd.,
alarm, PW, PD, 33K miles, 100K war-
ranty, $12,500. Bianchi, 856-2003.

‘85 CHEV. MONTE CARLO, 100K miles,
runs well, AM/FM cassette, 2 new
tires, $2,500. Naylor, 293-0866.

‘90 HONDA ACCORD EX, 4-dr., 5-spd.,
power everything, sunroof, cruise, ex-
cellent condition, 85K miles, $7,500.
Schwartz, 271-1450.

‘94 ALTIMA SE, 28K miles, leather,
moon/sunroof, stereo cassette, be-
low blue book, $13,900. Carnes,
344-4128.

‘80 PLYMOUTH CHAMP, good running
condition, 125K miles, $450.
Zimmerman, 298-2443.

‘86 CHEV. ASTRO CONVERSION VAN,
trailer pkg., all extras, original owner,
excellent condition, must see, $2,950.
Templin, 884-4293.

‘76 FIAT 28X, hard-top convertible, 4-cyl.,
good transportation, $800. Guinn,
898-9339.

‘81 MAZDA RX-7, tint, alloy rims, engine
runs well, needs paint, new interior,
must sell cheap. Alexander, 865-4238.

‘93 CHEV. CAPRICE CLASSIC, V8, fuel-in-
jected, AT, FAC, $8,100. Martin,
343-9719.

93 ISUZU TROOPER, 4WD, excellent con-
dition, 6-cyl., ski racks, trailer hitch
pkg., AM/FM, tinted windows, war-
ranty. Pena, 898-2388.

‘86 FORD ESCORT, 125K miles, AM/FM
cassette, AC, $1,200 OBO. Blanken-
ship, 856-1127, leave message.

‘94 FORD F150 XLT, extended cab, 4x4,
camper shell, 54K miles, beautiful
must see, $17,995 OBO must sell.
Stewart, 281-7906.

‘95 FORD CONTOUR, 18K miles, cruise,
AC, AM/FM cassette, 4-dr., 5-spd.,
blue, $10,500 OBO. Garley, 864-1818.

'93 CHEV. LUMINA APV, 3.8L V6, power
pkg, F/R AC, cruise, 7-passenger, 58K
miles, excellent condition, $10,000.
Salazar, 275-9991.

‘89 CHEV. CONVERSION VAN, loaded,
3/4-ton, runs great, only 70K miles,
$6,500 OBO. Chavez, 865-6293, ask
for Mike.

‘90 DODGE D250-LE, 3/4-ton pickup, ex-
tended cab, 75K miles, bucket seats,
trailer brakes, shell, bedliner, $9,200.
Gonzales, 864-7706.

‘89 SUZUKI SIDEKICK, 4WD, AC, soft top,
tow ready w/tow bar. Otts, 884-5072.

‘64 DODGE 440, 4-dr., push-button AT,
new tires, PS, PB, $1,450. Gray,
265-1883.

‘92 PRELUDE $1, 5-spd., AC, CD, sunroof,
spoiler, new D-40 M-2 tires, $12,995
OBO. Healer, 298-6967.

‘83 MERCURY COUGAR, 5L V8, 59K
miles, original owner, cassette,
$2,495. Reed, 884-4505.

‘64 CHEV. IMPALA SS, white hardtop,
blue body, needs minor work, w/Pro-
hopper 10-switch hydraulics, $4,000
firm. Barela, 897-6519, ask for Eric.

‘89 DODGE GRAND CARAVAN, V6, 7-
passenger, excellent tires, original
owner, everything works, $5,300.
Stephenson, 299-3914.

‘91 CHEV. S-10 PICKUP, extended cab,
AT, AC, power, 4.3 V6 engine, white,
$6,995. Daniel, 260-0461.

'87 TOYOTA, 4x4, extended cab, 5-spd.,
pearl white, AC, tilt, 3-in. lift, 31-in.
tires, roll-bar, KC lights, AM/FM cas-
sette, $6,200. Ebara, 286-1235.

90 FORD AEROSTAR, extended length,
4.0L V6, AT, cruise, front & rear AC,
60K miles, excellent condition,
$8,900. Miller, 323-2610.

‘90 FORD RANGER XLT, extended cab,
4x4, AT, $6,900; ‘92 Layton, 16-ft.
trailer, $3,900; ‘81 Chev. C20,
wi/shell, $1,900. Hilborn, 220-2400.

92 DODGE D150, 1/2-ton pickup, 318
V8, AT (w/OD), long bed, AC, PS, PB,
AM/FM, 60K miles, $6,995 OBO.
Valenzuela, 344-2024.

‘89 HONDA CIVIC LX, 17K miles,
radio/tape, AC, PW, PL, $6,500.
Marrs, 821-5144.

RECREATIONAL

SKIS, BOOTS, POLES: Elan skis & poles,
175¢cm., good condition, $100 OBO;
boots, woman'’s size 6, $50 OBO.
Conaway, 296-6210.

MOUNTAIN BIKE, Schwinn, 20-in. frame,
decent shape, w/cable & lock, $50.
Bamaby, 255-5624.

‘95 BAYLINER CAPRI 1950, open bow, 19-
ft., 3.0L, 140-hp, inboard/outboard,
escort trailer, accessories, perfect,
$8,750. Dwyer, 271-1328.

MOUNTAIN BIKE, Diamondback, Recoil,
20-in., w/6-spd. SIS shifting, hardly
used, $70. Peterson, 856-9629.

MOUNTAIN BIKE, 16-in., Giant Iguana,
great condition, 1 yr. old, $350.
Middleton, 260-4644.

ROAD BIKE, 10-spd., $35; specialized
stumpjumper mountain bike, $300;
cable chains for tire, size
6.45/13/155R14, $10. Koenig,
294-2264.

MOUNTAIN BIKE (Giant), 18-spd., good
condition, $125 OBO. Errickson,
883-7780.

‘76 TRAVEL TRAILER, Holiday Rambler, 27-
ft., packaged w/'90 GMC Suburban,
454 V8, tow ready. Marceau,
891-7637.

‘92 MOTORHOME, Sea Breeze, 22-ft.,
Toyota V6, generator, AC, microwave,
awning, 35K miles, very clean. Kidd,
299-0035.

WOMAN'S 10-SPEED, Schwinn Sprint,
indexed shifting, like new, $95.
Dandini, 296-4975.

‘89 COLEMAN POP-UP TENT TRAILER, full
& queen bed, dinette/bed, 3-burner
stove, heater, converter, awning,
$3,200. Rozelle, 298-0396.

’86 YAMAHA MOTORCYCLE, Radian 600,
excellent condition, only 6,025 miles,
garage-kept, just tuned, $1,700 OBO.
Oberkampf, 292-4366.

SNOWBOARD, junior, used,$150, Jacob,
298-5141

ADULT-TYPE TRICYCLE, excellent condi-
tion, $200. Brion, 298-1761.

REAL ESTATE

FARM, 60 acres, concrete ditches, Ft.
Sumner, N.M. Jennings, 281-4507.

4-BDR. CUSTOM SCOTT PATRICK, 2,576
sq. ft., 2-story, 2-3/4 baths, 3-car
garage, built “93, incredible views,
$259,000. Bates, 821-3255.

3-BDR. HOME, 2 -baths, excellent views,
cathedral ceilings, marble tub enclo-
sures & window seals, custom cabi-
nets, 1,408 sq. ft., $79,900. Sanchez,
864-2510.

5-1/4 ACRES IN PINON ESTATES, 2
lots, power nearby, good wells on
both sides, $55,000, terms. White,
255-9586.

4-BDR. HOME, Placitas, 3-baths, gourmet
kitchen, 3.9 acres, 2,345 sq. ft., study
w/private deck, Southwestern, 3-car
garage, more, $297,000. Maldonado,
792-1606.

3-BDR. HOME, South 14, 1-3/4 baths, 2-
car garage, sunroom, hot tub, deck,
fabulous views, horse corral, five
fenced acres, $169,000. Erickson,
281-1922.

TOWNHOME, 2 master suites, 2-1/2
baths, 1,400 sq. ft., community pool,
tennis, club house, $94,900. Mason,
883-6430.

3-BDR. HOME, 2 baths, River’s Edge I,
easy access to |-25, great schools, qui-
et location, 3 yrs. old, $116,000.
Mason, 867-8603.

3-BDR. PLACITAS HOME, 2 baths, 2 acres,
horses okay, 3,200 sq. ft., fireplaces,
Italian tile, 2 wet bars, vigas, latillas, 3-
car garage, owner/agent. $397,000.
Hanks, 815-777-3441 or
815-273-8842.

WANTED

ROOMMATE, M/F, nonsmoker, $300 + -
share utilities, Edgewood home
w/female owner & 2 cats. Williams,
286-8263.

MALE ROOMMATE to share 3 bdr., 2-
bath NE townhome, 10 minutes to
SNL, $350 & share utilities. Lusader,
296-4717, ask for Scott.

EXERCISE EQUIPMENT, preferrably Nor-
dicTrack ski-machine, ABworks, or
stair stepper, $100 or under. Wolfe,
865-4415.

MEDIUM OR LARGE GAS HEATER, good
condition. Sisneros, 296-7823.

TRAILER, to haul dirt bikes & ATVs, ap-
proximately 5x10, single axle, 2,000-
Ib. capacity. Wickham, 898-7601.

HOUSEMATE, nonsmoker, female pre-
ferred, to share condo, $290/mo. in-
cludes utilities, cable hookup in bed-
room, Spain/juan Tabo area. Greene,
271-0487.

CHILD’S MOUNTAIN BICYCLE, must be
excellent condition, quality construc-
tion & multispeed, 20-or 24-in. wheel
size. Silva, 265-5523.

LEFT-HANDED GOLF CLUBS (beginner);
skis, 160-170cm, poles, binding
shoes, size 13, good condition, rea-
sonable price. Singer, 298-5141.

BICYCLE, windtrainer, good condition.
Sartor, 858-2554.

HOUSEMATE, male, nonsmoker, share 3-
bdr. home, 2 baths, Tramway-Lomas
area, dog okay, $325/month plus
share utilities. McBride, 237-0622, ask
for Paul.

HOUSEMATE, nonsmoker, female pre-
ferred, $275/month + portion of utili-
ties. Piatt, 293-1204.

SHOTGUN, rifle 410/22, over and under,
good condition. Kercheval, 864-6549.

LOST & FOUND

LOST: Keys, 7 keys on silver chain.
Cordova, 844-2582.

LOST: Gray sheepskin hat & leather
gloves, black & blue, sadly missed.
Tucker, 281-8342.
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Medical Corner

Knowing what you need is sometimes not enough

By Arlene Price
Occupational Health Programs Dept. 3335

We all develop habits we wish we could
change. Sometimes we promise ourselves that we
will make a change and actually make it but later
slip back into old ways.

For example, you may promise yourself you
will lose five pounds in a month, quit smoking,
or start a new exercise program. When you don’t
accomplish your goal, you may feel you have

Medical’s Ocmpational Health Program

Dept. 3335 is hosting a program, “When
Knowing What's Good for You Isn’t ,
Enough,” on Tuesday, Feb. 25, noon-1 p. m‘,
in the Coronado Club Zia Room. Albu-
querque psychologist Ceha Michael will 'talk
about how to maintain

ting smokmg)( For more inform
tact Arlene Price (3335) at 845-8729

failed and attribute your failure to a lack of
willpower. Typically, you give up trying to
accomplish your goal. How you judge yourself
when you slip back into old patterns is crucial.

Backslide, slip, or all-out failure?

Two words used to describe slipping back into
old patterns are “relapse” and “lapse.” Relapse has
been defined as “the act or instance of backslid-
ing, worsening, or subsiding.” A better descrip-
tion for relapse is that it is a process involving
decisions you make and actions you take over a
period of time.

The word lapse refers to a single occurrence
such as a single mistake, an error, or slip. A good
example is the figure skater who loses balance
and falls on the ice. Whether the skater gets up
and continues to perform depends largely on
whether he or she views the fall as a slip or an
all-out failure.

It's how you look at it

How you interpret an event or what you
believe about yourself in a situation has been
found to determine whether you will renew your
efforts toward achieving your goal. If you have an
“all or nothing” view of the world — that is, “I'm
either a saint or a sinner; a success or a failure” —

appreciation.

Shoes for Kids says thank you to Sandia employees

On behalf of myself, Paul Robinson, the Albuquerque Public Schools that participated in the
Shoes for Kids campaign, the parents whose children received new shoes, and the children
themselves, thank you for your generous contributions to the Shoes for Kids campaign. The 1996
donations almost doubled from the funds donated during the 1995 campaign for a total of
approximately $11,300. We will serve 18 schools this year for a total of about 450 children in
grades 1-5 and a grand total of more than 6,000 pairs of new shoes since the program’s inception
more than 40 years ago. Please know that no matter how small your donation, you were instru-
mental in making a difference in the lives of those less fortunate. Again, my sincere thanks and
— Lisa Polito, Community Involvement and Issues Management Dept. 12650

Procurement’s service center relocating to Bldg. 887

Beginning Feb. 24, if you're looking for Pro-
curement’s purchase requisitions service center,
it's not where it used to be.

The PR service center is relocating from Bldg.
800 to a new location in Bldg. 887, Room 303.
Also relocating to Bldg. 887 is APS/GSS (Acceler-
ated Procurement System/Government Sources of
Supply), formerly Department 10221, which is
being merged with Department 10244. In recog-
nition of its new functions, the new organization
has been renamed “Commercial/Low-Value Pro-
curement Dept. 10244.”

Sandia News Briefs

Labs demonstrates machine tool predictive maintenance system

Sandia’s National Machine Tool Partnership Program demonstrated to
industry on Jan. 22 a real-time predictive maintenance system. The system is
aimed at reducing unscheduled machine down time. A number of industrial
partners in the program showed considerable interest in the shop floor
demonstration. Sandia coupled its reliability modeling and predictive capabil-
ities with its sensor technology to develop the WinR-PAMTM predictive
maintenance system. The 15 attendees agreed to meet again Feb. 27 to
explore a continuing business agreement with Sandia.

‘On-Machine Acceptance’ workshop draws industry interest

Sandia and AlliedSignal-Federal Manufacturing and Technologies (AS-FM&T)
cohosted an On-Machine Acceptance (OMA) workshop for private industry at
the Labs on Jan. 23. Sandia demonstrated an approach that integrates commer-
cially available software and begins with a solid CAD model to generate both
the on-machine probing and numerical-control tool paths. Sandia showed
major potential cost and time savings for machined parts that require off-line
inspection. AS-FM&T outlined the benefits of using an artifact to periodically
test the performance of a machining center. The workshop was well attended
and private industry showed considerable interest in the concepts presented.
An OMA shop floor demonstration is tentatively planned for June at AS-FM&T.
Participants agreed to meet in mid March to explore a continuing business
relationship between Sandia and most of the attending companies.

Send potential News Briefs to Lab News, Dept. 12640, MS 0165, fax 844-0645.

The folks in these groups say to expect some
possible delays in service in the period immedi-
ately preceding and following the move,

although they’ll make every effort to maintain

their usual customer support while settling in.
Bldg. 887 is on the east side of Area 1,
immediately outside the secured area, nearest

the cross-section of H Avenue and 14th Street.
The entrance is on the west side, at about the

building’s midpoint. To reach Procurement,
take the hallway to the east and follow the
posted signs.

Coronado Club

Feb. 13, 20, 27 — Thursday bingo
night. Card sales and buffet start at 5 p.m.,
early birds’ bingo at 6:45 p.m.

Feb. 14 — Valentine’s Day dinner/
dance. $7.95 all-you-can-eat buffet; steak
or shrimp, $8.95, 6-9 p.m. Music by the
Starlighter Boys, 7-11 p.m.

Feb. 16 — Sunday brunch buffet, 10
a.m.-1 p.m. $7.95 all-you-can-eat buffet.
Kids 3-12, $1, under 3 free. Music by
Swingshift, 1-4 p.m.

Feb 21 — “Western Night” dinner/
dance. $7.95 all-you-can-eat buffet; steak
or shrimp, $8.95, 6-9 p.m. Music by Bobby
Buttram, 7-11 p.m.

and the belief that one mistake is just one step
away from failure, the tendency is to give up and
say, “I can’t do it.”

By recognizing that mistakes are bound to
happen while you are learning, you are able to
continue toward your goal. In fact, you can learn
from your mistakes and become even more effec-
tive the next time.

It doesn’t matter whether it is a lapse or a
relapse. Improving over time is a process as you
learn new sKills. The important thing to remem-
ber is that you are capable and that you can do it
just as well as the next person.

Discovery Channel to
feature nuclear weapons
safety, Atomic Museum

Nuclear weapon safety will be one of four
topics featured in a Discovery Channel program
to air Wednesday, Feb. 26, at 7 p.m. MST (subject
to change; check TV listings). The program, titled
“Indestructible Machines,” is one part of a four-
part Discovery Channel series titled “Survival.”

In October, a film crew from Pin Ball Produc-
tions spent a day at the National Atomic Museum
filming the piece. They interviewed now-retired
Sandia nuclear weapons program director Gene
Ives about nuclear weapons safety and safing
devices. Retired Sandian Randy Maydew discussed
retrieving intact two of four B28 hydrogen bombs
aboard an Air Force bomber following a midair
collision in 1966 over Palomares, Spain.

The 14-minute program will feature three
other “indestructible machines.” The four-part
“Survival” series will also feature such topics as
the challenges of mountain climbing and the rig-
ors of boot camp. The cable-based Discovery
Channel primarily covers science and nature.

SCENERY, SERENITY — The Sandia/DOE Singles Club offers lots of opportunities for
comfortable companionship outside the workplace. These escapists, who cruised
Lake Powell aboard a chartered houseboat, include (counter-clockwise from top):
Bruce Hawkinson (12640), Darline Romero (12660), Bob White (6542), Susan
Bridges, Linda Gonzales (7002), and Kay Nordeen (9601). Not shown are photogra-
pher Dick Beegle (1273) and his tutor, Sandy Culler (1323). For info, call club VP
Vicky Gonzales (9601) at 284-2564.



Labs Accomplishments 1996

Sandia National Laboratories * Albuquerque, New Mexico * Livermore, California

To all Sandians:

When asked about his satisfaction as
a customer of Sandia, one industrial
leader volunteered the observation that
he had worked with most of the national
laboratories and, in
his opinion, “Sandia
is unquestionably
the best at applica-
tion of science and
technology.”
When I first
looked through the
list of 1996 Labs
Accomplishments,
the accuracy of that customer’s view of
Sandia seemed apparent. We have pro-
duced an impressive list of achievements,
the vast majority of which represents
applications of science and technology to
solve problems. Our applications serve
the needs of internal customers as well as
external customers (Sponsors).

We produced a number of accom-
plishments that “made headlines” across
the nation and in the international
media. Foremost among these were the
operation of the world’s most powerful

* computer, the teraflops machine, the
production of megajoules of X-rays using
z-pinches, and the creation of silicon
micromachines. With this came a large
profusion of less well publicized, but still
very important breakthroughs — from
the development of new sensors to the
creation of new software systems.

Present in this year’s list are also a
number of reengineering accomplish-
ments to make our internal processes sim-
pler and cheaper.

I urge you to read the entire list, with
a view towards how these accomplish-
ments — both technical and administra-
tive — might help you do your job better.

——

Z-PINCH BREAKTHROUGH — Sandia’s pulsed power team, using the Labs’ PBFA-Z (Particle Beam Fusion Accelerator
z-pinch configuration), has produced record high bursts of energy, far exceeding the energy bursts such as the one
pictured above on the PBFA-II, the predecessor to the z-pinch version. The accelerator shots aid computer simula-
tions of nuclear explosion physics and move Sandia closer to reaching sustainable fusion in the laboratory. At the
heart of PBFA-Z, the machine’s tremendous bursts of electric energy create a powerful magnetic field that implodes a
plasma, which when squeezed further releases heat and X-rays. (Photo by Randy Montoya)

Please join me in congratulating all the
men and women whose dedication and
work produced these advances.
C. Paul Robinson
Labs Director and President

Pulsed power

The PBFA-Z Project converted the existing
PBFA-II accelerator into a z-pinch driver. PBFA-Z will
provide an intense X-ray source for weapon physics
and inertial containment fusion applications. The
mechanical and electrical design, mechanical modi-
fications, and initial pulsed power testing were suc-
cessfully completed in FY96. We demonstrated the
delivery of 50 terawatts of electrical energy to a z-
pinch and validated the pulsed power components.
Initial tests of the z-pinch X-ray source show that
energy and power production follow computa-
tional predictions. Tests early in FY97 should reach
the project milestones of 1.5 megajoules and 150
terawatts of X-rays. (9300, 9500)

The Sandia Radiation Sciences Program and
the US Army Space and Strategic Defense Com-
mand began a joint program to use improve-
ments in radiation-hardened integrated circuits to
investigate no-upset system designs. Such a sys-
tem could be simpler and have improved perfor-

Sandia
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mance over the traditional power-down strategy.
Our work to develop a test technology to design
and evaluate new, nontraditional, hardened elec-
tronics systems has resulted in the demonstra-
tion of no-upset performance at transient radi-
ation levels as much as 1,000 times higher than
recent electronics designs. (9300)

Advanced Hydrodynamic Radiography
(AHR) is a critical capability needed to assure the
reliability and safety of the enduring nuclear
weapons stockpile primaries without under-
ground testing. We have, in collaboration with
Los Alamos National Laboratory and the Atomic
Weapons Establishment (England), demon-
strated the ability of Sandia’s unique compact
and inexpensive Inductive Voltage Adder
(SABRE and HERMES-III) technology to drive a
magnetically immersed electron beam diode
and produce the very high brightness hard X-ray

(Continued on next page)

Toward the beginning of each calendar
year the Lab News sums up Sandia National
Laboratories’ principal achievements during
the previous fiscal year. This issue of Labs
Accomplishments continues that tradition.

All Sandia divisions were invited to submit
achievements, and the ones selected are sum-
marized on the following pages. The work was
accomplished during the fiscal year that
ended Sept. 30, 1996. These brief summaries
are not ranked in any way, but as in the past,
we have grouped items that are obviously
related. Key organizations contributing to
each accomplishment are shown in parenthe-
ses at the end of each item.

Address requests for further information to

- Employee Communications and Media Rela-

tions Dept. 12640, MS 0165, Sandia National
Laboratories, Albuquerque, NM 87185-5800.
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Pulsed power

(Continued from preceding page)

radiation from the very small source diameter
needed for AHR.

The X-ray power radiated from a z-pinch
plasma was dramatically increased to 75+10
trillion watts using the Saturn pulsed power
accelerator. This peak radiation power level is
nearly a factor of four greater than the peak elec-
trical power delivered by the accelerator and was
produced with an overall efficiency of approxi-
mately 13 percent. This breakthrough was made
possible by new insights into the dynamics of z-
pinch implosions and opens up new research
opportunities in the areas of inertial confine-
ment fusion and weapons physics. (9500, 9300)

The high energy, short-pulse X-ray emissions

Electronics, photonics, micromachines

produced by the Saturn
accelerator are used to
characterize material
by analyzing the shock
wave induced by the X-
ray energy. Saturn’s
intense radiation emis-
sion makes material
characterization using
electronic sensors diffi-
cult. Department 1554
personnel developed
specialized Doppler
interferometer-based
sensors to perform
detailed analysis on X-
ray-driven “shocked” i .
materials. This new o '
development opens up
a wide range of cus-
tomer uses such as
weapons effects simula-
tion and equation of
state modeling. (1500)

SATURN — Roberta Hanes of Saturn Operations Dept. 9342 removes volt monitors
from the center section of the Saturn pulsed power accelerator following a test shot.
During 1996, the X-ray power radiated from a z-pinch plasma was dramatically
increased to 75x10 trillion watts using the Saturn pulsed power accelerator. This
peak radiation power level is nearly a factor of four greater than the peak electrical
power delivered by the accelerator.
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(Photo by Randy Montoya)

The Mechanics of Granular Materials
experiment was performed on NASA’s Atlantis
space shuttle during the September 1996 MIR4
mission. The purpose of the experiment was to
study the mechanical behavior of sand under
low confining pressures (0.007 psig) in a micro-
gravity environment. Sandia provided project
leadership and designed, developed, fabricated,
tested, and delivered the hardware essential to
the success of the experiment. The experiment
provided data useful in soil mechanics, geotech-
nical, earthquake, offshore, mining engineering,
and many other applications. (5700)

SPACEWARD HO! — Al Baeza of Embedded Processor
Subsystems Dept. 5731 loads a test cell for the
Mechanics of Granular Materials experiment within
the Space Hab aboard the shuttle Atlantis. The experi-
ment flew successfully in September 1996.

We have significantly improved our agile
manufacturing capability for small-lot produc-
tion of compound semiconductor microelectron-
ics and photonics with the implementation of
in situ process control monitors on our epitax-
ial materials growth platforms. The process mon-
itor, based on a simple optical reflectance tech-
nique supported by novel data analysis, allows
rapid characterization of equipment perfor-
mance. As a result we can now reliably and pre-
dictably grow complex device structures
within 1 percent of design targets for multiple
products/customers with turnaround times of
days instead of months. (1100, 1300)

The first 0.5pm CMOS application-spe-
cific integrated circuit (ASIC) has been suc-
cessfully designed and fabricated in the
Microelectronics Development Laboratory
(MDL). This ASIC implements the Sandia-
designed 8051-compatible microcontroller
using the COMPASS tool set. Demonstration of
this ASIC is a major milestone in the develop-

ment of the MDL as a fabrication facility for cus-
tom and radiation-hardened microelectronics.
This capability is critical to Warhead Protection
Program and space applications. Success on this
milestone is a result of a team effort combining
ASIC design and microelectronics technology
development. (1200, 1300)

In the second year of a three-year internal
R&D project, the “Tester On a Resident CHip“

(TORCH) has yielded a spin-off to the

Enhanced Radiometer (EnRad) Satellite Pro-
gram. TORCH automates intra- and interchip
analog measurements to assess integrated circuit
reliability. Its designers created both a logarith-
mic analog-to-digital converter with a 106
dynamic range and a boundary scan interface
for setup and control. Along with low noise
amplifiers, these designs are being implemented
for EnRad to allow rapid detection, digitization,
and processing of transient optical data. (1200,
1300, 5700).

Micro-Electro-Mechanical Systems (MEMS)
have the potential to miniaturize weapon system
functions such as guid-
ance, arming, and fuz-
ing while decreasing
costs and increasing
robustness. By leverag-
ing existing investments
in semiconductor man-
ufacturing technology,
an integrated micro-
electronics/MEMS
technology has been
developed for building systems-on-a-chip such as
multi-axis inertial measurement units with applica-
tion to weapon arming and fuzing functions. In
addition, mechanical locking and energy coupling
prototypes with applications in weapon safing and
arming have been demonstrated. (1100, 1200, 1300,
2200, 2600, UC Berkeley)

MEMS MIRROR

We have discovered new polymer foams hav-
ing dramatically high dielectric breakdown
strength that should lead to better performing
encapsulants. Most non-nuclear components in
weapon systems, as well as components used in
commercial technology (such as computer chips),
must be encapsulated in polymer-based materials
to prevent mechanical cracking and dielectric
breakdown. Reducing a foam’s cell size to 0.1-1

microns increases its breakdown strength by at
least ten times. Compared to existing encapsu-
lants having high breakdown strength, a foam
encapsulant is less likely to crack a component.
(1800, 1500)

We have found that microelectronic gate
oxides subjected to high-temperature hydrogen
annealing develop unexpectedly large densities
of mobile protons. The transport and trapping
properties of these protons can potentially be
exploited to form novel nonvolatile memory
devices in bulk silicon or silicon-on-insulator
technologies. Initial results indicate switching
and retention times comparable to commercial
memories and the enhanced radiation tolerance
needed for defense and space applications. Texas
Instruments is providing on-site personnel at
Sandia to facilitate the development of this tech-
nology. (1800, 1300)

The 39 SEMATECH (Semiconductor Manu-
facturing Technology) projects active in 1996
provided technical advances for the inte-
grated circuit industry National Technology
Roadmap for Semiconductors (NTRS). Solutions
were provided in the areas of lithography, pack-
aging and assembly, contamination-free manu-
facturing research, equipment improvement,
factory integration and productivity assessment,
materials and bulk process, interconnect, test,
and strategic technology projects. The program
matrixed resources using the expertise of more
than 300 Sandians in 109 departments during
the last fiscal year. Since 1989, the 130 projects
completed by Sandia/SEMATECH have supported
the Labs’ defense microelectronics mission.
(1000, 2000, 3000, 5000, 6000, 7000, 8000, 9000,
12000, ORNL)

{

A TECHNICIAN working in the Microelectronics Devel-
opment Lab loads silicon wafers into a furnace for
heating integrated circuits. Sandia uses its world-class
MDL facility for much of its cooperative research
efforts with SEMATECH.

Labs Accomplishments 1996 ¢ Page 2



Nuclear weapons

The B61-11 was authorized in August 1995
with a requested delivery date of Dec. 31, 1996.
The B61-11 is a mechanical field modification to
the B61-7. The B61-11 will be an earth-penetrat-
ing weapon that will replace the aging BS3 bomb.
The B61-11 may be delivered by a variety of air-
craft including the B-2A, F16, and B-1B. The
retrofit will consist of repackaging the Los Alamos
physics package and Sandia’s arming, fuzing, and
firing (AF&F) electronics into a new one-piece
steel earth-penetrating center-case designed by
Sandia. We have conducted 13 full-scale drop
tests this year, three in Alaska and 10 at the
Tonopah Test Range, in support of the develop-
ment program. Sandia has also designed and is
fabricating for the Air Force ten trainers and nine
sets of handling gear. The program is on schedule
and B61-7 to B61-11 retrofit kits were to be deliv-
ered to the Air Force in December 1996. Retrofits
were scheduled to begin in January 1997. (1000,
2000, 3000, 4000, 5000, 6000, 7000, 8000, 9000,
12000, 14000)

PAMTRAK (Personnel and Material Track-
ing System) is a personnel tracking and mater-
ial monitoring system developed to protect sen-
sitive material. It integrates proximity
badges, weight and motion sensors, and
video cameras with a computer that
reports attempts to steal or divert mater-
ial. It can also communicate with a site’s
other security systems. It can reduce
radiation exposure to workers and save
money by reducing the frequency at
which the material must be inventoried.
PAMTRAK incorporates a variety of sen-
sors to monitor material or personnel.
(5800)

Significant advances in enhanced
nuclear detonation safety (ENDS) were
realized with the design and develop-
ment of miniature Firing Set/Stronglink
subsystems. Prototype devices, ranging
from complete firing systems to applica-
tion-specific detonator safing devices,
are being modeled and evaluated.
Miniature machining, photolitho-
graphic (LIGA) semiconductor
processes, and silicon micromachining
are employed to fabricate these devices. These
subsystems offer many opportunities to systems
designers for miniaturization and for enhancing
the safety, security, and reliability of retrofitted
weapons. (2600)

SAFING — Miniature machining, photolithographic
(LIGA) semiconductor processes, and silicon micro-
machining are employed to fabricate devices such as
this Detonator Safing Device.
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The minimum terms of the June 1992
US/Russian Agreement, “Safe and Secure Trans-
portation and Storage of Nuclear Weapon Materi-
als Through the Provision of Fissile Material Con-
tainer Containers,” were met by shipping 10,000
AT-400R containers to Russia. Sandia had
responsibility for interface, design, development,
and testing for the Defense Special Weapons

SAFE SHIPPING — Above is a model of the AT-400R shipping container designed
by Sandia for use in handling Russian fissile materials.

Agency (DSWA). DSWA produces the containers
and ships them to Russia. Approximately 14,000
containers are planned to be shipped next
year, and this number may be significantly
increased. (2100)

The Assembly Traceability Database (ATD)
project migration was completed in August 1996.
The ATD captures actions such as initial builds,
reworks, retirements, and retrofits on major
assemblies and components for weapon systems
maintained within the nuclear weapons complex.
In all, more than 28 million records were
moved from an IBM mainframe to a Sun
client-server environment with an expected
operational savings of approximately $250,000
dollars per year — a 10:1 cost reduction. Business
practice improvements were also incorporated.
(4600, 9700)

We completed three-dimensional simula-
tions and experimental correlation of the neu-
tron generator standoff phenomenon for the
Warhead Protection Program Pit Reuse Warhead.
Simulations were completed with Sandia’s PCTH
hydrodynamic code on the Labs’ Intel Paragon
supercomputer. Experimental data were acquired
from two primary hydrodynamic implosion tests
conducted jointly with Lawrence Livermore
National Laboratory. Our instrumentation

acquired shock histories in critical locations
throughout the warhead electrical system and the
neutron generators, providing data for code vali-
dation. Through the use of Sandia’s advanced
visualization capabilities, our system designers,
analysts, and shock physics instrumentation per-
sonnel developed an in-depth understanding of
the complex 3-D explosion through which the
neutron generators must survive. (1100,
2200, 8700, 9200)

The third major milestone of the
B83 Quality Improvement Program
(QIP) was achieved when a B83-1
equipped with Alteration (ALT) 750
was produced at Pantex and accepted
by DOE in March 1996. Alt 750 incor-
porates the MC4033 dual-channel
common radar into the B83-1 bomb.
This B83-1/Alt 750 was the first B83
bomb produced that includes all of
the QIP component improvements.
Sandia engineers worked closely with
production engineers at Pantex and
AlliedSignal/Federal Manufacturing &
Technology to ensure the successful
transition of Alt 750 from development
to production. (2200, 2300)

Dismantlement of the W55 was
restarted and nearly completed. The
process had been stopped due to safety
concerns associated with cutting the aft case. Dur-
ing the nearly three-
year hiatus most of
the dismantlement
process, including the
case-cutting opera-
tion, was redesigned.
The process changes
resulted in a safer and
more efficient process,
which allowed dis-
mantlement to pro-
ceed faster than antici-
pated. Since restarting
the dismantlement
line early in FY96, all but a few of the remaining
WS55s have been dismantled. (2200)

W55 DISMANTLEMENT

A modern data communication system proto-
type was developed jointly with New Mexico
State University. This system quadruples the fre-
quency bandwidth efficiency of present systems
and has the ability to transmit data at rates in
excess of 100 million bits per second. Advances in
digital signal-processing technologies and mod-
ern digital encoding techniques for error correc-
tion made the implementation feasible. The sys-
tem has the potential for another four-fold
improvement in both the bandwidth efficiency

(Continued on next page)
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and data communication rate. The project was
funded through the Labs-Directed Research and
Development office. (2600)

Advanced Vehicle Development Dept. 5516
delivered four Portable Integrated Video Systems
(PIVS) to nuclear accident response teams working
for the Russian Ministry of Defense. Originally
developed for System Studies Dept. 12331 and the
DOE Accident Response Group (ARG) to enhance
post-accident recovery of nuclear weapons, PIVS
provides command and control personnel located
remotely with secure, real-time visual and verbal
information from the accident site. As part of the
deliverable sponsored by the Defense Special
Weapons Agency (DSWA), Sandia staff trained
Russian military personnel in the deployment of
PIVS-during regional emergencies. (§500)

Military Liaison (ML) provides stockpile sup-
port through classroom and field training in
weapons handling and maintenance, explosive
ordnance disposal, bomber/fighter crew proce-
dures, and weapon refresher training to DoD and
DOE personnel. In FY96, ML trained more than
1,500 students — a 50 percent increase over recent
years — due to the growing demand for nuclear
weapons skills, knowledge, and qualification. At
the three-day Symposium on Nuclear Weapons,
more than 200 Sandians reviewed the nuclear
weapons program, received feedback from our cus-
tomers, and discussed future challenges. (14700)

CLASS ACT — Shown here are some of the 1,50"0
students who participated in training coordinated by
Military Liaison during 1996.

The Safeguards Transporter (SGT) team
has completed a prototype vehicle on time and
within budget. The prototype was used to vali-
date the system against its requirements and has

LAYING IT DOWN — A B1-B bomber on a test run deploying the B61-11 at the Tonopah Test Range. Sandia con-

ducted 13 full-scale drop tests this year, three in Alaska and 10 at the Tonopah facility.

provided an opportunity for the customer,
DOE's Transportation Safeguards Division, to
assess the product prior to production. A suc-
cessful Nuclear Explosive Safety Study was con-
ducted in June 1996. The Final Design Review
was completed in July 1996. Production has
been authorized. (5500)

A Modular Telemetry methodology to
design Joint Test Assembly (JTA) telemetry sys-
tems has been developed. This methodology
employs an array of virtual circuit modules that
have been designed, simulated, tested, and
routed for later use in telemetry systems, such as
for the W76, W78, W80, and W87. The designers
can call up the required pre-designed modules
and place them on any shaped circuit board for
subsequent fabrication. The Mod TM effort is
ongoing for future additions and refinements.
The goal is to reduce the design time while
increasing design robustness and flexibility.
(8400, 2200)

Electrical models of all detonators in the
enduring stockpile have been developed. These

4 "
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TRILLIONAIRE — James Tomkins (9224), teraflops project manager for procurement, checks out one of the
teraflops cabinets shipped to Sandia from Intel Corp.’s Beaverton, Oregon, facility. In 1996, a
DOE/Sandia/Intel team using an Intel massively parallel computer broke the trillion operations per second
milestone on test runs using benchmark software. (See accomplishment listing on next page.)

Computation/information

models are based on a flexible template character-
izing both pre- and post-burst performance. They
have been validated with high fidelity data
taken by the Cable Discharge System tester in
the Explosive Components Facility. These models
provide a critical stockpile stewardship founda-
tion for analyzing firing system design margins,
trouble-shooting future anomalies, and perform-
ing trade-off studies in the context of reduced
testing. (8100, 1200, 1500, LLNL, LANL)

The Model Validation Project (MVP) further
established a new role for Sandia’s extensive labo-
ratory test capabilities by developing new exper-
imental capabilities necessary for validation of
a new generation of modeling tools being devel-
oped for model-based certification of weapons.
Experimental validation procedures were demon-
strated for weapon modeling of fire environ-
ments, foam encapsulants in fires, highly nonlin-
ear deformation during crush-up events, and
transmission of shock and vibration through
mechanical interfaces. (9700, 9100, 9200, 2100)

As members of the Software Quality Assur-
ance Subcommittee (SEAS) of the Nuclear
Weapons Complex (NWC) Quality Managers, we
produced SQAS96-002, “Guideline for NWC
Processes for Handling Software Product.” This
guidance supports the requirements of EP401099,
Product Realization Process, and supplements
existing Engineering Procedures. Four important
software product-handling processes are defined:

¢ identification — for architecture and con-
figuration management;

e qualification — for functional and perfor-
mance quality engineering;

¢ acceptance — for authorization of use; and

¢ delivery — for exchange of product between
supplier and customer. (12300, 2600,
AS/KCD, PX, DOE-AL/WQD)

Stockpile Surveillance Program Dept. 12303
evaluated 113 nuclear weapons in FY96. All
weapons were denuclearized and instrumented in
test configurations at Pantex. Seventy-four were
tested, in various environmental conditions, at
Sandia’s Weapons Evaluation Test Laboratory at
Pantex. Thirty-nine warheads were flight-tested
with operational delivery systems. Twenty signifi-
cant-finding investigations were opened to deter-
mine the reliability and safety impacts and appro-
priate corrective actions for anomalies detected
during these tests. All results were reported to
DOE’s Weapons Quality Division, which requires
that this activity be accomplished yearly to con-
tinuously demonstrate the reliability, safety, secu-
rity, and readiness of the nation’s nuclear stock-
pile. (12300)
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A team of Sandia communications person-
nel created a part of the information superhigh-
way by converting its core data networking tech-
nology to a full mesh of routers utilizing
asynchronous transfer mode (ATM) switching at
individual link rates of 155Mbps. This conversion
increased both the bandwidth and availability of
the core network for distributed customers. At the
same time, Sandia, Intel, and GigaNet collaborated
to create the first ATM interface for the Intel
Paragon operating at 622Mbps. This ATM interface
received an R&D 100 Award for its innovative
approach to high-performance computer commu-
nications. (4600,
4900, 8900)

Organization
5912, with the coop-
eration of Organiza-
tion 1484, has devel-
oped techniques to
produce extremely
accurate topo-
graphic models
using SAR (synthetic
aperture radar) data.
This modeling capa-
bility can be used for
both urban and non-
urban terrain, and
the results can be
applied to a number
of applications such
as precision-guided munitions. The site charac-
terizations that are possible with such techniques
have generated considerable interest in the mili-
tary arena, particularly for special forces. (5900)

¥

MODEL

SAR-BASED

The Human Resource, Procurement, and

Financial systems were redesigned to support staff
augmentation contracts. A new invoice-costing
system allows contractors to enter their time
charges on a real-time basis rather than submit-
ting costs after the fact, sometimes many months
later. This change is expected to save $25 million
annually due to decreased supplier overhead rates.
Labor charges are costed weekly rather than fore-
casted, which increases project management flexi-
bility and accuracy. Shortened invoice cycles also
improve supplier cash flow. (3000, 4000, 10000)

New standard, high-technology PCs began
appearing on desktops the last quarter of FY96 as
part of Sandia’s PC leasing program. Implemen-
tation happened after the Sandia Quality Leader-
ship Council approval in early June as a result of
cooperation among Purchasing, Property Manage-
ment, and IIS personnel. Five local vendors pro-
vided 779 standard leased computers in the last
quarter (56 percent of the total PCs acquired).
Five-hundred eighty-two standard desktop PCs
were leased in September (71 percent of the
month’s total). (4400, 10200, 7600)

Novel porphyrin-based materials are being
developed for use in ultra-fast, ultra-high-den-
sity optical memory devices. Computer-aided
design methods tailored the memory properties of
the materials, which were subsequently synthe-
sized at the University of California. Measured
improvements in the optical and magnetic prop-
erties validated the computational predictions.
Memory retention times of candidate materials
were improved 500-fold, and 30-ps memory-state
switching times (approximately 100 times faster
than conventional devices) were achieved. Identi-
fied pathways for further improvements are being
pursued. (6200, 9200, 8300)

Sandia’s supercomputer R&D project with
Intel smashed the trillion-operations-per-
second (teraflops) hurdle in December, set-
ting a new world record. The massively paral-
lel LINPACK benchmark ran at 1.07 teraflops
on 3/4 of the ASCI teraflops supercomputer in
Intel’s integration facility in Oregon. This

Nonnuclear weapons

The Low-Cost GPS (global positioning sys-
tem) Guidance for Tactical Munitions project
is funded through the Joint DoD/DOE Memo-
randum of Understanding for Nonnuclear
Munitions Technology Development. Fast GPS
acquisition, direct to the encrypted Y-code,
under dynamic conditions was accomplished
in a rocket sled test. The demonstrated acquisi-
tion time of six seconds represented an
improvement of a factor of five in the state
of the art. A low-cost GPS antenna was
designed to demonstrate reduced vulnerability
to jamming for systems on spinning missiles
or projectiles. (2500, 2300)

On Aug. 31, 1996, Sandia launched a
STARS II booster system from the Kauai Test
Facility to support the Midcourse Space Experi-
ment (MSX) satellite. Twenty-five target objects
were deployed off the Operational Deployment
Experimental Simulator (ODES) post-boost
vehicle designed by Sandia. The primary pur-
pose of this mission was to provide target
objects to evaluate the MSX sensors. Sandia
designed and fabricated 10 of the target objects
and coordinated all payload and missile inte-
gration efforts. The mission was highly success-
ful, and significant target signature data was
collected for the National Missile Defense pro-
grams. The Ballistic Missile Defense Organiza-
tion sponsored this program, which was coor-
dinated through the US Army Space and
Strategic Defense Command. (1400, 2400,
2500, 2600, 2300, 8100, 9100, 9700)

"

TERAFLOPS supercomputer systems administration
manager Michael Hannah (4918) checks cables on
the teraflops system’s disconnect cabinets, which
permit the systems to be used for both classified
and unclassified computer work.

record leapfrogs the 368 gigaflops record set
by a Hitachi system in Japan earlier in 1996,
which itself beat Sandia/Intel’s 283 gigaflops
mark set in 1995. The record also marks the
first milestone toward DOE’s goal of attaining
100 teraflops by 200S. (9200)

We developed a scaleable decomposition
algorithm for interfacial contact problems on
massively parallel computers. This algorithmic
development overcomes what was long consid-
ered a key impediment to performing simula-
tions involving large deformations on parallel
computers. This technology will perform previ-
ously unachievable models and simulations on
the teraflops computer for complex problems

(Continued on next page)
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involving large, nonlinear deformations such as
the B61-11 penetrator; the B61-3, 4, 10 laydown
bomb; and the Warhead Protection Program.
The development has broad implications for the
field of computational mechanics. (9100)

Crash simulations are essential to stockpile
stewardship and other Sandia missions, as well as
the automobile industry. A key step in these cal-
culations is the detection of contact, such as
when a car bumper buckles into the radiator.
Unfortunately, previous attempts to perform
these simulations on massively parallel comput-
ers have been bedeviled by the lack of a good par-
allel algorithm for contact detection. In a major
breakthrough, researchers in 9100 and 9200 have
combined to solve this long-standing problem,

allowing for simulations of unprecedented
complexity and fidelity. (9100, 9200)

The Virtual Reality (VR) Team from Depart-
ment 5913 successfully demonstrated the inte-
gration of its high-fidelity medical trainer, VR-
MediSim, with DoD’s large-scale DIS simulation
architecture. VR-MediSim is a virtual reality sys-
tem intended to train emergency medical per-
sonnel. It enables medics to be immersed in a
virtual world where they are confronted with
real-life casualty situations. The integration of
VR-MediSim with DIS provides, for the first
time, an environment that also supports the
training of combat medics in the midst of the
action under battlefield conditions, just as our
pilots and armed forces are trained using simula-
tion today. The infrastructure developed here is
also being used to explore the use of VR-based

Energy & environment

A major milestone in the DOE Mo-99
radioisotope production program was accom-
plished this year with the production of the first
samples of the key medical isotope molybde-
num-99, or moly-99. DOE issued a Record of
Decision in September, selecting the Sandia
Annular Core Research Reactor (ACRR) and Hot
Cell Facility (HCF) as the site for US production of
this key medical isotope. M0-99 is currently used
in 10 million nuclear medical procedures per year
in the US, and the US is currently supplied exclu-
sively by a single reactor in Canada. (9300)

The Compliance Certification Application for
the Waste Isolation Pilot Project was completed
and submitted to the Environmental Protec-
tion Agency for review 62 days early. The com-
pletion and successful review of the CCA repre-
sents the next significant step leading toward the
opening of WIPP and receipt of transuranic waste
in November 1997. Sandia has led the develop-
ment and implementation of field tracer tests to
identify and quantify mechanisms controlling
transport in a fractured rock unit at the Waste Iso-
lation Pilot Plant (WIPP) site. Transport models
from these tests were then incorporated into the

WIPP Deputy Project Manager Margaret Chu (6801)
scans the first volume of 20,000 pages of documenta-
tion presented in support of DOE’s Compliance Certi-
fication Application to EPA.

recently completed compliance calculations for
WIPP. (6100, 6800)

A Document of Understanding (DOU) was
completed in April 1996 that summarizes all

MOLY-99 — Inside Sandia’s Annular Core Research Réactor, which has been selected by DOE to produce medical
isotopes for the US medical industry.

VIRTUALLY REAL — A screen shot of the Sandia-devel-
oped VR-MediSim virtual reality medical training simula-
tion. The simulation creates a “high-consequence” envi-
ronment, adding verisimilitude to training scenarios.

training systems for use in combating terrorism
and in enabling Sandia’s stewardship of the
nation’s nuclear stockpile. (5900)

Sandia provided system engineering and
implementation support to the DoD family of
Commander-in-Chief, Mobile Alternate Head-
quarters (CMAHS) throughout FY96. This
included delivery of a new 40-foot Multi-Media
Communications Shelter (MMCS) to the
NORAD/USSPACECOM Mobile Consolidated
Command Center and upgraded MILSTAR capa-
bility for the USTRATCOM CMAH. In addition,
Sandia is providing support for a “future look”
analysis of new commercial off-the-shelf network-
ing technology to be inserted in these platforms
to maintain modern equipment capability. (6500,
1500, 2300, 9700, 10200)

agreements relating to acceleration of the San-
dia and Los Alamos Environmental Restora-
tion (ER) projects and serves to ensure consis-
tency across both ER projects and regulatory
agencies in how corrective actions are accom-
plished. The document was the outcome of a
joint effort by DOE, Los Alamos, Sandia, the New
Mexico Environment Department, and the US
Environmental Protection Agency. The DOU
Team won a 1996 gold DOE/AL Team Quality
Award. The following Sandia groups and outside
organizations made significant contributions to
this accomplishment.

Sandia /New Mexico Groups:

Environmental Restoration Project Dept. 6681 (for-
merly 7581)

Environment Safety & Health Center 7500
Environmental Technologies & Applications Center
6600

Outside Organizations:

Los Alamos National Laboratory Environmental
Restoration Project

DOE, Albuquerque Operations Office

DOE, Kirtland Area Office, Albuquerque, NM

DOE, Los Alamos Area Office, Los Alamos, NM
New Mexico Environment Dept., Santa Fe, NM

US Environmental Protection Agency, Region 6,
Dallas, TX

Sandia researchers are performing large-scale
tests and related analyses to understand the fail-
ure of commercial nuclear reactor pressure ves-
sels under the thermal and pressure loads asso-
ciated with a severe reactor accident like that
which occurred at Three Mile Island Unit 2. The
existing best-estimate structural models incor-
rectly predict failure of the TMI-2 vessel. (The
TMI-2 vessel did not fail.) In FY96, a detailed scal-
ing analysis and three tests, in a matrix of eight,
were completed in this project, which has strong
international interest. (6400)

Surface Area Modulation (SAM) telemetry
technology offers a possible breakthrough in
petroleum field operations and has attracted
considerable interest from the petroleum industry.
The novel, wireless communication link is two to
three orders of magnitude faster than current wire-
less technologies and uses oilfield tubulars, such as

(Continued on next page)
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production tubing and drill pipe, to transmit real-
time downhole data to the surface for production
monitoring and formation evaluation. A commer-
cialization effort has attracted nine interested
companies, and a CRADA to jointly develop com-
mercial products has been initiated. (6100, 2600)

Sandia has provided innovative technical sup-
port for the safety analysis of the NASA Cassini
mission to Saturn. Electricity for the mission will
be provided by radioisotope thermoelectric gener-
ators (RTG) fueled by Pu-238. In response to
requirements imposed by the Interagency Nuclear
Safety Review Panel (INSRP), a mathematical tech-
nique has been developed to analyze and separate
the uncertainty and variability associated with the
probability of radionuclide release in postulated
launch and re-entry accidents. A detailed time-
and temperature-dependent thermochemical
kinetics model of the macroscopic fireball behav-
ior and the plutonium transformation within it
has also been developed. Funding is provided by
DOE. (6400, 9100, 5500, 9400) .

o
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One of the major remaining issues in the
characterization of Yucca Mountain as a potential
high-level nuclear waste repository site is an

YUCCA MOUNTAIN — Dave Bronowski (on ladder) puts final touches on the insulation covering the Single Heater

Test Block. More than 600 data channels of instrumentation were inserted in 34 boreholes to measure temperature,

moisture, and displacement in the rock mass.

understanding of the thermally driven processes
resulting from emplacement of nuclear waste. San-
dia’s Nuclear Waste Management Center (6800)
was a major participant in the design and field-
ing of the first thermal test in the underground
Exploratory Studies Facility at Yucca Mountain.
The test is designed to address questions regarding
the effect of heat on the mechanical and hydrolog-
ical behavior of the rock. (6800)

Under the auspices of the Gore-Chernomyrdin
Commission, Sandia led the development of the
Russian/American Fuel Cell Consortium (RAFCO).
On Sept. 17, 1996, former Secretary of Energy
Hazel O’Leary and Russian Minister of Atomic

Energy Viktor Mikhailov met in Vienna, Austria,
and signed an international agreement to imple-
ment RAFCO. RAFCO will help focus expertise
in both countries toward accelerating develop-
ment of fuel cells for emerging markets while
promoting nonproliferation goals. RAFCO pro-
jects will team Russian nuclear institutes, DOE
national laboratories, and US industry. (6200,
5300, 1800, 4200, 4500)

To save money while retaining Sandia’s opera-
tional flexibility, ES&H adopted an innovative
approach to the Clean Air Act’s Title V Operating
Permit Program. Sandia worked with City of Albu-

(Continued on next page)

Production

On Jan. 13, 1996, the construction of Bldg. 870 was completed 30 days
ahead of schedule and within budget. By Sept. 30, 1996, 84 percent of the
building occupancy had been completed, including completion of the Readi-
ness Assessment for those portions of the building. The first neutron tubes con-
taining tritium were fabricated in Bldg. 870 in April 1996 and delivered to the
customer in May 1996. Significant teaming between the user group, facilities
organizations, and contractors was required. (14000, 7900).

In support of the nonnuclear reconfiguration project for DOE/AL/WQD,
Division 14000 was able to meet the programmatic milestones needed to
demonstrate neutron generator production operations at Sandia. All W76 neu-
tron generator shipments to the Navy during FY96 were completed as
scheduled. Also, processing of neutron generators returned from the field, to
be reaccepted by DOE for reuse by the Navy, began this year. All phases of the
W76 underwent major requalification procedures but maintained production
capabilities. (14400, 1400, 9700, 1500)

The neutron tube manufacturing facility achieved its first major mile-
stone in FY96 by producing 65 tubes for the neutron generator develop-
ment team. To achieve this milestone, the manufacturing infrastructure and
approximately 40 new processes were developed. Equipment was installed, fab-
rication capability was established for more than 250 operations, and person-
nel were trained while the final facility modifications were being implemented.
Prototype development activities will continue as the arduous task of develop-
ing a War Reserve manufacturing environment continues over the next year.
(1400, 1800, 7600, 7700, 10250, 14300, 14400, 14700)

We completed reconfiguration of the Switch Tube manufacturing capabil-
ity operated by EG&G in Salem, Mass., for the Sandia MDE (manufacturing devel-
opment engineering) production program. The production capability was reconfig-
ured to support development and WR production of the Poco Sprytron product
family after a strategic decision was made to abandon the capability to produce old
product designs. The reconfiguration project began in March 1996 and was com-
plete in September 1996 at a cost of $1.5 million and is expected to result in annual
cost savings of $3 million. (1500)

Sandia met its commitment to Pantex to deliver a fully functional Pan-
tex Process Model (PPM) to Pantex by the end of FY96. The PPM has the
unique ability to analyze two very different types of production operations, dis-

mantlement and evaluation, which use common resources (facilities and tech-
nicians), and to provide optimal combined output. It is now being used by
Pantex to support planning and scheduling of all Pantex production opera-
tions, where it has exceeded the expectations of both Pantex and DOE. (6600)

Environmental testing responsibility for the MC3359 Timer has been
transferred from Pinellas to Sandia’s Manufacturing and Rapid Prototyping
Dept. 9742, which developed testing processes, procedures, and documenta-
tion used for radiographic inspection, mechanical shock, vibration, and cli-
matic preconditioning. It developed and implemented recommendations to
change testing sequence and modify fixturing, to reduce cycle time and cost by
over 50 percent. The department has undergone an independent performance-
based audit by Quality Assurance Dept. 12336 and was found to conform to
Quality Criteria - 1 (QC-1). (1500, 12300, 14300)

Three projects represent substantial progress in the development of pro-
duction infrastructure. A Product Data Management (PDM) system with Web
interface was designed and implemented to provide necessary configuration
control and online access to manufacturing and product information. A
client/server-based graphical user interface, Production and Certification Sys-
tem (PACS), was developed and implemented to capture and report product
certification and traceability required for product submittal to DOE. A Manu-
facturing Resource Planning (MRP) system was implemented, which serves as a
major tool for cross-functional business integration in satisfying production
needs. (14300, 1500, 4000, 10200, 10400, 7000, 14400)

The Manufacturing Development Engineering (MDE) program man-
ages ongoing component needs for components that are designed at Sandia
and built by different suppliers across the US. An MDE Supplier Conference
was held in Albuquerque for MDE partners from Sandia, DOE, and the sup-
plier community. This first-time event was an opportunity for the MDE
community (suppliers, Sandia designers and procurement, and DOE inter-
face) to begin to shape the way we communicate and conduct business for
the future. Attendees participated in group activities that focused on
improving Sandia/supplier/DOE interface and continuing win-win relation-
ships. Working groups will be formed to work on processes and action
items that resulted at the conference. A formalized action plan will be sent
to all conference attendees. (14000, 1000, 1200, 1300, 1400, 1500, 9700,
4200, 10250)
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(Continued from preceding page)

querque regulators to develop a facility-wide oper-
ating permit that does not increase line record-
keeping or reporting burdens. This approach is
also expected to reduce current annual permit
fees by one-half. Sandia is the first DOE site to
have its operating permit application deemed
complete. This has resulted in nomination to par-
ticipate in the Environmental Protection Agency’s
Regional Pollution Prevention Permitting Pilot
Project. (7500)

An Integrated Safety, Environmental, and
Emergency Management System (ISEEMS) has
been developed to provide a consistent and
standard process for addressing hazards and
environmental issues across the laboratories.
The Preliminary Hazard Screening and the
Environmental Checklist/Action Description
Memorandum modules are in place. By answer-
ing simple questions, ISEEMS helps managers
determine the facility or project hazard classifi-
cation, required safety documentation, and
required training based on current regulations
and orders. ISEEMS can save weeks of prepara-
tion time to complete basic hazards docu-
ments. In pilot testing the system was enthusi-
astically acclaimed by line organizations.
(7500, 2000)

SOY SAUCE — Ernie Salas (7614), left, pumps soy-
bean oil into a Sandia grader hydraulic system.
Looking on is Lou Homar, director of the University
of Northern lowa Ag-Based Industrial Lubricants
research project.

In an effort to increase the use of biodegradable
lubricants throughout US industry, Sandia Fleet
Services will test soybean hydraulic fluid in select
pieces of its equipment. Sandia will install the US
grown, pollution-reducing oil in forklifts, sweepers,
and garbage trucks in a joint field test with the Uni-
versity of Northern lowa. Soybean lubricant is
expected to perform similarly to other hydraulic
oils, but the vegetable-based fluid should be easier
to dispose of once proper government regulations
are in place. (7600)

By utilizing an optically accessible diesel
engine and advanced laser-sheet imaging diagnos-
tics, we have uncovered the details of the early
stages of diesel combustion from fuel-air mixture
preparation through auto ignition and the onset
of soot formation. The results of this investigation
provide a critical component of the improved
understanding of diesel combustion required by
industry to meet new emissions and efficiency
requirements. This work, part of a cooperative
research and development agreement, received
the Society of Automotive Engineers Horning
Memorial Award, one of the Society’s highest
recognitions. (8300)

The Atmospheric Radiation Measurement-
Unmanned Aerospace Vehicle (ARM-UAV) pro-
gram, a Sandia-led multilaboratory team, recently
completed an atmospheric research flight series
culminating in a 26-hour flight. This flight,
believed to be the longest of its type ever con-
ducted, featured a Sandia-integrated payload
carried aboard a high-altitude UAV and recorded
data for a complete day-night cycle. The data pro-

vided by the ARM-UAV program, supported by
DOE and the DoD Strategic Environmental
Research and Development Program, will help
improve large-scale meteorological and climate
computer models. (8100, 8400, 2200, 2700, 5700,
8500, 9200, 8700)

RE-OPENING FOR A NEW MISSION — California
Laboratory VP Tom Hunter snips the ribbon, mark-
ing the successful transition from the Tritium
Research Laboratory to the Chemical and Radiation
Detection Laboratory.

A major accomplishment for the California
site in 1996 was the successful cleanup of the
former Tritium Research Laboratory and its
subsequent conversion to the new Chemical and
Radiation Detection Laboratory (CRDL). The
result of this effort is a modern, high-quality lab-
oratory facility, the CRDL laboratory. This new
facility has been dedicated to the support of
Sandia/California’s rapidly growing Advanced
Detection Technologies Program. CRDL is the
centerpiece for our growing business in forefront
sensor development. (2200, 8300, 8400, 8500)

A three-year, $7 million project for develop-
ing an understanding of the origin and fate
of air toxic species in industrial processes was
successfully completed. The project involved
seven cooperative research and development
agreement partners (five refinery and two nat-
ural gas industry), two universities, and two
national laboratories. The data will be used by
the Petroleum Environmental Research Forum
partners as industry input to discussions with
the US Environmental Protection Agency. These
discussions will significantly influence the next
generation of regulations governing the perfor-
mance of industrial process heaters. (8300,
8100)

An interdisciplinary team of Sandians pro-
vided essential and timely support of the Pan-
tex Site-Wide Environmental Impact State-
ment. Nuclear weapon safety personnel teamed
with experts in reactor-accident analysis and
explosives modelers to assess the potential for
offsite releases associated with postulated acci-
dents during weapon disassembly operations. In
addition, nuclear weapon safety personnel pro-
vided essential data to estimate the possibility of
aircraft crashes into the site. With these issues
resolved, DOE was able to file its site-wide envi-
ronmental impact statement. (12300, 6400,
6600, 9100, 6600)

A total of 639 findings were assessed during
the Tiger Team assessments conducted at San-
dia/California and Sandia/New Mexico in 1990
and 1991 respectively. These were later consoli-
dated into 561 findings, each with individual
corrective action plans, some of which extended
beyond 2001. Thanks to the joint efforts of cor-
rective action owners and Sandia’s Appraisal
Management Office, and the cooperation of
DOE/AL, nearly all corrective actions have
been completed. As of Sept. 30, 1996, seven
findings remained open. By the end of 1996,
just three findings were still open and those
were expected to be resolved during the 1997
calendar year. (7000, 8000, 12800)

Advanced
manufacturing

The “Intelligent Systems for Induction
Hardening Processes” team won the Lock-
heed Martin NOVA Award for “develop-
ing an intelligent controller for induc-
tion hardening, the first technology
developed under the Partnership for a New
Generation of Vehicles (PNGV) and
deployed in production.” Induction hard-
ening is a broadly used manufacturing
process to strengthen regions of ferrous
parts (Defense Programs applications
include advanced penetrators). Under a
cooperative research and development
agreement with GM, the system is
presently controlling the case depth of Sat-
urn intermediate shafts with precision five
times better than industry standards. This
project has been used as a lab-industry suc-
cess story by President Clinton. (9100)

For the first time at Sandia, a complex
part was taken from concept to inspected,
flight-quality part with a completely paper-
less process. The Bomb Impact Optimiza-
tion System (BIOS) Flight Test Program
polycarbonate nose tip is a very complex
shape requiring five-axis machining capa-
bility. No drawings were created. Solid
models of the part were developed using
Pro/Engineer, which were compatible
with the software packages used for finite
element analysis, numerically controlled
machining, and inspection. Because of the
process, changes to the part were allowed,
even as it was being machined, without sig-
nificant downtime. (2100, 9700, 1400)

A prototype Electronic Traveler has
been developed to support the fabrica-
tion and quality certification require-
ments for transfer system hardware for use
in a shelf storage program. The prototype
incorporates a Web-based interface that
enables design engineers, process engi-
neers, machinists, and inspectors direct
access to the design database and to easily
enter the required product information.
Data integrity is established by password-
controlled access to specific users, and by
storing the data in the corporate Product
Data Manager system. (8200, 8400, 8900)

The Archimedes computer-aided
assembly planning system was success-
fully applied to a 303-part subassembly
of the center-case of a B61, and the out-
put was used to drive a WaveFront anima-
tion of the resulting assembly sequence.
The benchmark was performed to deter-
mine the value of Archimedes for generat-
ing field upgrade training videos. It was
judged a success on several fronts; the
resulting technical advances will reduce
the effort required to produce such videos
in the future by days and perhaps weeks.
(2100, 9600)
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Technology transfer
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This was a watershed year for Sandia’s
licensing and industry funds-in activities:
Commercial licenses increased 300 percent to
101 agreements, covering more than 79 pieces
of intellectual property. Licensing income
approached $.75 million, patent applications
were steady at 100, and invention disclosures
declined slightly to 214. Cash funds coming
into Sandia from industry partners totaled $26.7
million: $12.4 million from cooperative research
and development agreements; $13.4 million
from Work for Others/Non-federal Entity agree-
ments; $719,000 from User Facility agreements;
and $172,000 from technical assistance agree-
ments. (4200)

The Optoelectronics Industry Development
Association (OIDA) recently highlighted vertical-
cavity surface-emitting lasers (VCSELS) as a key
technology for the 21st century. Sandia has
made great strides in this area with the successful
transfer of visible VCSEL technology to Xerox
Corporation and Honeywell Corporation under a
Defense Advanced Research Projects Agency-
sponsored program. Sandia’s contributions
include advancing the performance of visible
VCSELs to meet laser printing and plastic fiber
data link system specifications as well as transfer
of VCSEL growth, heterostructure design, and
fabrication capability to industrial partners.
(1100, 1300)

VCSEL — Sandia-developed vertical-cavity surface
emitting lasers were called a key technology of the
21st century for the optoelectronics industry.

The Advanced Technologies for Interna-
tional and Intermodal Ports of Entry (ATIPE) pro-
ject is developing a secure information system,
based on the Internet and using intelligent
agents and cryptography, that will be used to
collaboratively process commercial shipments
through US-Mexico ports of entry by various
stakeholders (federal inspection agencies, cus-
toms brokers, transportation providers, and
manufacturing shippers). The project, which is
sponsored by the New Mexico Highway Depart-
ment and the Federal Highway Administration,
includes developing border crossing process
maps and prototyping an intermodal container
monitoring and tracking system. (5500, 5800,
6200, 6500, 6600)

In partnership with the Aluminum Com-
pany of America (Alcoa), we have developed a
computer code for modeling the kinetics of
precipitate evolution in supersaturated alloy
solid solutions. The rate-theory code provides an
important tool that can be used in the optimiza-
tion of alloy processing strategies. Features of
the code that make it particularly valuable in
this regard are the abilities to model effects on

A project team from

the Robotics Center
101 delivered an auto-
mated sewing sys-

120 -

— Commercial
licenses
issued

100 -

80

tem, based on a
unique, Sandia-
developed sensor, to
Textile/Clothing
Technology Corpora-
tion (TC2) of Cary,
N.C. This delivery
completes a two-year
CRADA to transfer

60

40-

204
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WATERSHED YEAR — As indicated by the chart, Sandia’s licenses efforts had a
watershed year in 1996, issuing 101 license agreements for Sandia intellectual

properties, including patents and copyrights.

precipitate microstructure resulting from finite
cooling rates, varied thermal histories, and
changes in fundamental thermochemical para-
meters. (8700)

Our steel sensors team completed develop-
ment — including design, construction, and
field testing — of: 1) lance-based, fiber-optic-
coupled sensors for real-time monitoring of
the melt temperature in basic oxygen furnaces
(BOFs); 2) optical range-finding sensors for
monitoring oxygen-lance position and refrac-
tory wear in BOFs; and 3) tunable-diode-laser-
based sensors to monitor CO and CO, in real
time in BOF off gas. Data are being linked to
key steelmaking process variables, and com-
mercialization of sensors was initiated with
the American Iron and Steel Institute. (8300,
8400, 8700)

An existing CRADA with the San Fran-
cisco Bay Area Rapid Transit (BART) district
was amended to include two tasks associated
with Bart’s Advanced Automatic Train Control
system. This sys-
tem, currently
being developed
and tested by BART
and Hughes Air-
craft with Defense
Advanced Research
Projects Agency
funding, will
improve system
performance by
allowing closer
spacing of trains. Ladl
The two new San- j BART
dia tasks are: 1)
safety analysis and review at both the software
and system levels; and 2) development of
enhanced control algorithms to manage energy
efficiently, subject to safety and schedule con-
straints. (1200, 2200, 8100, 12300)

Patents & Licensing Dept. 11500 had the fol-
lowing significant accomplishments during
FY96:

1. Processed more than 200 new invention dis-
closures.

2. Filed 102 utility patent applications with the
US Patent and Trademark Office.

3. Prosecuted to issuance 46 new US Patents.

4. Drafted and executed more than 100 com-
mercial license agreements in support of Orgs.
4200 and 8800, resulting in more than $700,000
in royalty income. (11500)

advanced Sandia
capacitive sensor
technology to the US
apparel industry. The
goal of the CRADA,
funded through the
AMTEX Partnership,
was to apply
advanced sensors to
automate sewing

; processes, increasing
FY96 seam quality and
reducing operator
fatigue. TC2 represen-
tatives believe this
technology will help
make the US garment
industry more competitive. (9600)

SEW, SEW — Jon Bryan (9611) instructs a Textile/
Clothing Technology Corporation sewing operator in
the use of an automated sewing system at its manu-
facturing facility in Raleigh, N.C. The machine uses
unique sensors developed at Sandia under the
AMTEX CRADA.

Sandia managed a project teaming Sandia,
Lockheed Martin, and Delta Airlines that devel-
oped and validated
an advanced tech-
nique for repairing
commercial aircraft.

The technique centers

around the use of

bonded composite

doublers in lieu of con-

ventional, riveted

metallic patches.

Advantages include: elimination of rivets and
associated stress risers, high strength-to-weight
ratio, corrosion resistance, formability to com-
plex shapes, and time savings in installation.
Sandia also produced inspection procedures
that have been included in industry-approved
directives allowing the use of
bonded composite doublers.
(9700)
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Arms control/verification/security systems

The Tactical Unattended Ground Sensors Pro-
gram (TUGS) is responsible for the development
of a sensor system to aid in counterproliferation
efforts. During the year a proof-of-concept experi-
ment, performed at the Nevada Test Site under a
Defense Special Weapons Agency funded con-
tract, demonstrated the ability to remotely
detect, identify, and locate industrial machin-
ery. This is a multi-organizational program
including participation by Sandia, Lawrence Liv-
ermore National Laboratory, and ENSCO Inc.
(2500, 5700, 6100)

The proliferation of nuclear weapons is a
major threat to the security and stability of the
world. Sandia provided technology and expertise
in upgrading the physical protection of nuclear
material in selected facilities in the Former
Soviet Union. Quality results were achieved by
applying a systematic approach to physical pro-
tection systems analysis, design, implementation,
and testing. Despite cultural differences, Sandians
have benefited from the exchange of physical
protection philosophies and international project
management experience. Work continues on
upgrades and infrastructure development within
44 facilities. (5300)

The Cooperative Monitoring Center (CMC)
conducted training workshops on cooperative
monitoring technology for representatives from
China, South Asia, the
Middle East, South
Korea, Northeast Asia,
Russia, and Latin
America, including a
verification training
course for the Israeli del-
egation to the Middle
East Arms Control and
Regional Security
Process, sponsored by
the Arms Control and
Disarmament Agency
(ACDA). These workshops are given to political
and technical experts. They promote the develop-
ment of technical expertise needed to negotiate,
evaluate, and implement regional arms control
and confidence-building agreements. (5300)

The Air Force Space Test Program Office and
DOE are in the process of drafting a Memorandum
of Agreement for the launch of the Multispectral
Thermal Imager (MTI) satellite. MTI is sponsored
by DOE'’s Office of Nonproliferation and National
Security and implemented by a Sandia-led team
that includes Los Alamos National Laboratory,
Savannah River Technology Center, Air Force
Phillips Laboratory, and several industry contrac-
tors and universities. The project objective is to
demonstrate and evaluate space-based multispec-
tral and thermal imaging technology for a num-
ber of military and civilian applications. The
agreement is the result of the project receiving
formal rankings of 1st out of 17 and 2nd of 31 by
the Air Force and DoD Space Experiment Review
Boards (SERBs), respectively, based on military rel-
evance and quality of experiment. (5700, 1300,
1500, 1800, 2300, 2400, 2500, 2600, 5400, 9100,
9200, 9700)

We modified a large network simulation code
called NetSim to provide estimates of global seis-
mic network performance. This code was applied
in a variety of backstopping exercises for the US
delegation’s negotiations on the Comprehensive
Test Ban Treaty (CTBT). The modified code also
provides insight into improvements that can
be realized (if necessary) by calibrations of moni-
toring stations and regions. The current modified
version of NetSim includes, among several
enhancements, additional station capacity to

- = Explosive Alarm
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accommodate all of the seismic stations planned
for the International Monitoring System (IMS) for
the CTBT and event location methodology based
on realistic premises. (5700)
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Sandia delivered ground terminals for the US
Nuclear Detonation Detection System to US Space
Command and to US Strategic Command. These
Ground NDS Terminals receive sensor data
from up to six global positioning system satel-
lites at a time, process the data, and generate real-
time nuclear event reports in support of nuclear
attack assessment and nuclear force management
missions. Ada software developed at Sandia and
ruggedized antenna, receiver, and computer
equipment were integrated into the user’s mobile
command and control system.
(5700, 6500, 2600, S900)

Sandia is developing capa-
bilities in UV laser remote
sensing in the CALIOPE pro-
ject (Chemical Analysis by
Laser Interrogation Of Prolif-
eration Effluents), as part of a
five-laboratory program spon-
sored by DOE. FY96 activities
culminated in highly success-
ful field test operations at the
Nevada Test Site, where we demonstrated multi-
spectral fluorescence and absorption-based
lidar (light detection and ranging) capabilities
at significant standoff distances and against blind
targets controlled by DOE. Although the prime
application of this work is the detection of
nuclear weapon proliferation activity, applica-
tions are under way to apply this technology to
the growing threat of terrorist and military use of

PRECONCENTRATOR

biological weapons. Within Sandia, CALIOPE is a
broadly matrixed project that has tapped unique
resources and has the potential for additional
spin-offs. (1100, 5700, 8100, 8300, 9500)

A walk-through
explosives detection
portal was designed
for the Federal Avia-
tion Administration
to screen passengers for
common explosives.
The significant accom-
plishment that makes
this portal possible is
the preconcentrator
technology. Break-
throughs in the pre-
concentrator’s develop-
ment have resulted in
1,000 times better sen-

sitivity, 200 times

smaller size, 13 times

= lower cost, and 4 times

greater speed. Conse-

quently, the portal will
exceed the FAA’s explosives detection goals. The
preconcentrator technology can also be adapted
to support other detection needs such as chemi-
cal and biological agents, narcotics, and land
mines. (5800)

//
DETECTS -
Common

High
Explosives

We designed and deployed a portable site
gate monitoring system for characterizing and
screening vehicular traffic. This system was
demonstrated to foreign journalists from the Mid-
dle East and South Asia. This same system was
redeployed at another Sandia facility and demon-
strated remotely from Canada during the North
Pacific Arms Control Workshop that included rep-
resentatives from the US, Canada, China, Japan,
Russia, and South Korea. Additionally, we have
contributed to the development of a portable dis-
play of monitoring technologies for use at interna-
tional forums. (5800)

To support monitoring of the upcoming
Comprehensive Test Ban Treaty (CTBT), Sandia
has developed a new algorithm for automati-
cally finding natural and man-made events.
The Waveform Correlation Event Detection Sys-
tem locates events in global sensor data by match-
ing the current pattern of sensor output at every
point on the globe with historic patterns. This
technique overcomes an exponential increase in
compute-time experienced by previous algorithms
when trying to deal with the large quantity of data
and low signal-to-noise ratios needed to monitor
the CTBT. (6500, 6100, 5700)

Laboratories support

The workforce restructuring announced on
Dec. 5, 1995, was completed in FY96 and no
involuntary layoffs were necessary. To achieve
this result, a realignment of the staff was con-
ducted, in which 327 positions were declared
impacted. The successful resolution of these
impacts was achieved both through the offering of
a Voluntary Separation Incentive Program and
through internal placement of people. The “bot-
tom line” for the successful realignment was the
integrated approach involving ongoing partnering
between HR, the line and executive management,
labor unions, DOE, and community leaders. (3500)

The Enterprise Business Applications Pro-
gram was launched by Sandia upper management
in March 1996 to deploy commercial business
application software. Aligning Sandia’s basic busi-
ness processes with those enabled by commercial
software is viewed by executive management as a
pragmatic way to streamline Sandia’s business
processes and reduce costs. The most significant
step in FY96 was the evaluation and purchase of
commercially available PeopleSoft applications for

the Payroll, Benefits, and Human Resource areas.
A cross-divisional team has been organized to
deploy these applications in FY97. (3000, 4020,
4800, 10500)

In early 1996, the Sandia Quality Leadership
Council reaffirmed the importance of Sandia’s

" national security mission and defined eight new

strategic objectives for Sandia. For each strategic
objective there are “owners” responsible for
achieving more specific annual milestones. The
concept of “line of sight” linkages to the strategic
objectives and the annual milestones has been
deployed using Performance Management Forms
for all employees. Progress toward the annual
milestones will be reviewed and published quar-
terly. The 1996 planning effort involved direct
input from many Sandia employees. (4500, 12100,
and many others)

In response to Secretary O’Leary’s challenge to
Sandia to develop a model diversity program, San-
dia was recognized this year for its accomplish-

(Continued on next page)
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(Continued from preceding page)

ments. In October 1996, the Lockheed Martin HR
organization presented an award to Sandia for
the diversity leadership program. Sandia also
received an award from the American Society for
Training and Development. Sandia continues to
share information as a benchmark company for
other companies and DOE facilities. Within the
community, the Executive Forums on Diversity are
now being supported by other businesses. (3600)

A new point-of-service medical benefit
program was implemented in January 1996
after extensive customer input through focus
groups and benchmarking. The objectives of the
program were to provide Sandians with more
choice, to encourage managed care, and to con-
trol costs. Agreements were reached with execu-
tive management, DOE, and three bargaining
units. A multimedia communication plan was
developed. Volunteer ambassadors helped assist
with the communication. (3300)

Collective bargaining agreements with the
Office and Professional Employees International
Union (OPEIU) and Metal Trades Council (MTC)
Unions expired Sept. 30, 1996, and the agree-
ment with the Security Police Association (SPA)
expired Nov. 30, 1996. All agreements were
negotiated without any interruption of the
Labs’ work. Early settlement with the OPEIU
resulted in a 35-month contract; a 34-month con-
tract was signed with the MTC (both to expire
July 31, 1999). A five-year agreement was reached
with the SPA. (3500)

Several Integrated Information Services
departments teamed together in 1996 to improve
Sandia’s remote services infrastructure. These
services allow Sandians to access services like the
Internal Web from home or when traveling and
also provide network connectivity for on-site staff
in areas where there are no network drops. Ana-
log dial-in capacity to the Internal Restricted Net-
work (IRN) was increased from 4 to 75 ports, and
ISDN capacity was increased from 30 to 48 ports.
In addition, a toll-free number was added for IRN
access to make the service more convenient for

travelers. Similar
enhancements were

provided for the
External Open Net-
work (EON) as well:
analog dial-in ports
were increased from
seven to 48 and ISDN
capacity was
increased from 12 to
24 ports. New
modems on the EON
also increased the
speed of dial-in com-
munications from
14.4 Kbs to 28.8 Kbs.
(4400, 4900)

The Power Sys-
tem Modernization
(PSM) construction
project has made
substantial progress
toward replacing an
antiquated high-volt-
age distribution sys-
tem. The PSM replaces an out-of-date, undersized
distribution and subtransmission system with a
modern power system that allows for future
growth. The PSM will improve reliability, flexibil-
ity, efficiency, ease of maintenance, and safety.
This will result in fewer scheduled outages,
decreased restoration times after unplanned out-
ages, and reduced maintenance cost. The success
of this project, currently within schedule and bud-
get, relies on continuous teamwork among several
centers. (7800, 7900, 10200)

The Corporate Quality Department provided
full deployment of the 1996 Sandia President’s
Quality Award Program. This is the fourth year
for the award, which is based on the Malcolm
Baldrige National Quality Award criteria. Seven-
teen teams were honored as award recipients.
Additionally, more than 100 teams participated in
the program through the program’s mentoring
process, which provided active support by a men-
tor well trained and experienced in quality. These
teams made major advances in improving both

MODERN POWER — Leonard Gragg (Ieft) and Ben Cordova employees of con-
tractor &S Electric, work on terminating high voltage cable as part of Sandia’s
Power System Modernization program. The new system replaces an outdated,
undersized network with a modern power grid that allows for future expansion.

their processes and results. (4020)

Safeguards and Security (7400), using com-
mercial systems with customized interface soft-
ware, has implemented an automated access
control system. Video badge-making systems
have replaced the personnel-intensive Polaroid
system. The new system uses a video image and
retrieved clearance data to produce a print-on-
plastic badge, encode a magnetic strip, and down-
load access authorizations and update clearance
records. Within minutes after entering the Sandia
Badge Office, a person has been issued a new
badge with access through the appropriate portals
throughout Sandia. The reduction of labor and
material costs will produce a payback in less than
two years. (4900, 5800, 7900, 8800, 8900)

Facilities implemented a cost-effective
process for replacing chlorofluorocarbon (CFC)
as the principal refrigerant used for large-building
cooling systems. The United States ceased manu-

(Continued on next page)

The Scalable ATM Encryptor

Voice and video transmissions, and any other
computerized data, can be kept confidential with a
new device that encrypts the data before it is sent
and decodes it upon its arrival. The device works
between computers interconnected at vastly differ-
ent speeds, including mainframes and personal
computers. It uses standard switching and trans-
mission technology and can be used to send infor-
mation over the Internet.

The OC-12c ATM Protocol Engme

Supercomputers in different locations can
work together as though they were in the same
room with a new device that dramatically
improves communication between processors. The
device uses the same network that the telephone
industry provides for national and international
communications and is insensitive to distance.
With this technology, the only thing preventing
the solution of complex problems such as molecu-
lar modeling is the number of computers that can
be dedicated to the task. The device, designed by
Giganet Inc. and Sandia for the Intel Paragon com-
puter, provides many connections through a single
interface. The connections make it possible for
clusters of processors solving different parts of a-
problem to share problem-solving results. In tests
at Sandia and Oak Ridge National Laboratory, the
Protocol Engine was faster than the only competi-
tor in its class.

Integrated Micromachine Technology

A new generation of active skid-control mech-
anisms for cars and other inertial measurement sys-
tems is possible with an innovative technique for
fabricating micromachines. By burying microma-
chines in trenches only 6 microns deep and then
chemically removing the protective coating after
fabricating control circuits on the same thumbnail-
size chip, manufacturers can produce batches of
micromachines. These extremely tiny devices will
not only shrink the size of critical weapon compo-
nents — Sandia’s primary goal in developing them
— they will enable such innovations as vibration
suppression systems that smooth rough driving or
sensors that track a person’s position in three-
dimensional environments.

UOP IONSIV lon Exchanger
IE-910 & IE-911

By removing radioactive molecules from
waste, researchers can vastly reduce the amount of
radioactive material that must be specially handled
and kept in long-term storage. Working with Texas
A&M University, Sandia scientists have developed
a method for removing highly radioactive cesium,
a byproduct of nuclear weapon production, from
other wastes. Called crystalline silicotitanate, the
material reduces the amount of radioactive mater-
ial to 1/600th its original volume. UOP, an Illinois
company, has a license to produce the ion
exchanger material.

Sandia wins six R&D 100 awards in 1996

R&D magazine cites Sandia work in several disciplines

Sealing Glasses for Hermetic Alu-
minum Electronic Components

Manufacturers in the electronics industry can
now use aluminum instead of steel in combination

- with glass to hermetically seal components. Until

now, aluminum has not been useful because, even
though it is lighter, it melts far below the tempera-
ture at which glass flows evenly to form a tight seal.
Sandia solved this problem by inventing a phos-
phate glass that melts at much lower temperatures
yet does not corrode in water. The new glasses also
make reliable hermetic seals between aluminum
alloy shells and copper alloy pins.

Low-Temperature, Low-Pressure
Process to Produce Aerogels

Large-scale, commercial use of aerogels —
arguably the lowest-density solids in existence,
comprising up to 99 percent air — is now possible
with a new, cheaper, and safer production tech-
nique that does not require high temperatures
and pressures. The porosity of aerogels makes
them ideal insulators for heat, sound, and elec-
tricity. Sandia researchers have developed a way
to produce aerogels at room temperature and
pressure, eliminating the need for expensive and
hazardous processes. For the first time, it is possi-
ble to prepare aerogels using standard laboratory
glassware.
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facture of CFCs Dec. 31, 1995. Since the expected
life of a chiller is typically 25 to 35 years, the plan
was to avoid unnecessary replacement of chillers

for CFC phase-out. Life-cycle costing studies were :

done, and only the lowest cost conversions suffi-
cient to recover the existing refrigerants and build
a minimum working inventory were imple-
mented. Future conversions or replacements will
be based on refrigerant inventory management
and life-cycle-cost minimization. (7800)

The Spend Plan Tool enables project managers
to price and verify the accuracy of their budget
prior to e-mail transmittal to the appropriate Pri-
mary Management Area Office. The goal of the
FY97 Spend Plan Tool was to produce a useful,
friendly, well-documented tool as defined by
the customers. Customer satisfaction trends show
an increase over the FY95 Spend Plan Tool. In the
FY95 version, approximately 19.9 percent of the
project managers were satisfied with the tool. Pre-
liminary results this year indicate more than 85
percent of our customers are satisfied or very satis-
fied with the tool. To date, the Spend Plan team’s
customer satisfaction results are equal to those
achieved by Hewlett Packard or NASDAQ. (10400)

The Neutron Generator Facility was occu-
pied on Jan. 15, 1996, just four years and seven
months after project identification. The average
duration for this process is 10 years and 3 months.
The project team reduced duration by employing
time-saving measures throughout design, procure-
ment, and construction that have since been
incorporated into a proposed process that could
benefit all projects. In addition to reducing deliv-
ery time, this process reduced costs by $12-$14
million. The result was a facility delivered a month
ahead of schedule and nearly $2 million under
budget. (7900)

THE NEUTRON Generator Facility opened in January
1996, just four years and seven months after project
identification, ahead of schedule and under budget.

Under the banner of reengineering, the Con-
troller’s organization (10500) has sponsored
focused improvement projects in all financial
areas. Overall, these projects have realized savings
in organizational expenditures of 20 percent,
while effecting process improvements with Labs-
wide impact, including simplified approval proce-
dures for capital expenditures and employee
expense vouchers, improved vendor and
employee remittance mailings, and an expedited
approval process for vendor invoices. (10500)

Procurement has substantially decreased
both acquisition cycle time and contracting
costs by establishing As-Ordered-Agreements
(AOAs) with nine major universities (University of
New Mexico, New Mexico State University, New
Mexico Tech, Stanford, Massachusetts Institute of
Technology, Cornell, Wisconsin, University of
Texas/El Paso, Oregon State). Sandia can now
place “orders” for R&D efforts at these universities
in approximately 15 days (versus the previous 54-
day average). Further efficiencies were achieved
with the University of New Mexico through -
development of a new electronic method for pro-
cessing solicitations. The result is many satisfied
customers. Significant contributions were made
by Organizations 1000, 11400, and UNM. (10230)

The Procurement Organization (10200), in
conjunction with Accounting, Finance, Policies
and Procedures, Property, and Receiving, has
implemented a Procurement Card Program.
Under this program, trained and authorized San-
dia employees may use a Procurement Visa card
to purchase unrestricted commercial products
costing up to $5,000/item and $10,000/transac-
tion. Program benefits include decreased acquisi-
tion cycle time and decreased line customer, pro-
curement, and accounting costs. Customer
satisfaction ratings are very high. Annual admin-
istrative cost savings are estimated in excess of
$500,000. (10200)

The financial
branch of the Sandia
Business School con-
tinues to maintain its
lead role in training
and customer support,
offering 14 classroom-
based courses, imple-
menting computer-
based training in four
topic areas, and provid-
ing manuals, job aides,
and consulting on a
variety of financial top-
ics, including the Labs’
spend plan tool, service
centers, use and inter-
pretation of financial
reports, financial basics,
cost transfers, and pur-
chase order cost fore-
casting. (10500)

Labs employees fully achieved nine of the
eleven FY96 Sandia goals monitored by Lock-
heed Martin, including, for example, meeting pro-
duction delivery schedules, continuing to increase
the excellence of the Labs’ scientific output, and
achieving overhead savings of $20 million or more.
One goal concerning measuring customer satisfac-
tion was partially achieved with the establishment
of a survey process. The timetable for achieving the
last goal, addressing declining Technology Transfer
funding, has been extended because of a sharper
than expected drop in funding. (12110)

The history and archives programs of
Recorded Information Management Dept. 15102
delivered two photo exhibits and a history of
Tonopah Test Range (TTR). The photo exhibits,
one on the history of women at Sandia and one
on the history of transportation technology pro-
grams, were displayed at Sandia and at the Juan
Tabo branch of the Sandia Laboratory Federal
Credit Union. The history of TTR and its people,
“Tonopah Test Range: Outpost of Sandia National
Laboratories,” was prepared with Lockheed Martin
corporate funds and printed with funds from Org.
9700. (9700, 15100)

SANDIA WOMAN — A photo exhibit of the history of
women at Sandia was displayed at the Sandia Labora-
tory Federal Credit Union.

On Oct. 1, 1996, the National Atomic
Museum completed a major renovation of its
weapons display area. The main purpose of the
remodel was to arrange the exhibits chronologi-
cally and to put the US nuclear weapons pro-
gram into historical perspective by relating it
contextually to societal events. This was done by
adding some new historical-reference displays,
which were interspersed among the weapons-
related displays. New partitions, carpet, and
lighting systems were also installed. Long-range
plans for the museum include moving it to a
new site off Kirtland Air Force Base. All of the
upgraded exhibits will also be moved to the new
location. (12600)

.

A TITAN Il missile on display at the Sandia-managed National Atomic Museum.

Government Relations expanded its sphere
of relationships with federal, state, and local gov-
ernments through mutual exchanges of informa-
tion. New or enhanced interactions included:

® 121 congressional briefings, 46 visits to Sandia,
and 8 testimonies. Summarization of key Sandia
issues for Congressional staff and education of
Sandians via a Congressional panel and on-site
colloquia.

e Initiation of programs on the national laborato-
ries for New Mexico and California state officials
and work with the states on economic develop-
ment initiatives.

e Strengthening of partnerships with local officials.
* Implementation of a Tribal Government Liaison
position. (1, 2, 1000, 4000, 5000, 6000, 8000, 8800,
9000, 10000, 10200, 11000, 12100, 12600)

In August 1996, Public Relations and Com-
munications Center 12600 solicited and received
executive approval to implement a corporate
“common look and feel” for publicly released
communication products. Guidelines were
drafted and established in October on the Inter-
nal Web to assist developers, and several major
communication products, including the External
Web graphic banner, have incorporated these
guidelines. The “common look and feel”
approach promotes Sandia’s image as a national
security lab, provides a more consistent corporate
face to the public, ensures creation of quality
products, and generates cost savings by using
repeatable graphic treatments instead of poten-
tially costly original creations for every product.
(12600)

The records management programs of
Recorded Information Management Dept. 15102
established Sandia as the first national labora-
tory to submit a required site-specific and com-
prehensive records retention schedule to DOE.
The project team members were also major con-
tributors in completing the DOE-wide Records
Schedule for Nuclear Weapons. In a related area,
the Nuclear Waste Management records manager
chaired a working group at the International
Atomic Energy Agency on records management
processes for deep geologic storage of nuclear
waste. (15100)
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