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Tribune photo by Zbigniew Bzdak
Argonne scientists use urani-
um powder in their quest for
a reactor fuel that would be
useless to terrorists.
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A TRIBUNE INVESTIGATION

U.S. races to defuse
peril from uranium

Scientists aim to solve riddle, retrieve bomb fuel

fter the Sept. 11 at-
tacks, nuclear terror-
ism suddenly seemed
plausible—the new
worst-case scenario.
Americans wondered whether
Osama bin Laden could get his
hands on the bomb and wheth-
er the U.S. was doing enough to
stop him. Suitcase bombs, yel-
lowcake and WMD entered the
nation’s lexicon.
Quietly, though, the U.S. gov-
ernment was trying to defuse a
ticking threat of its own mak-

ing.

At Argonne National Labora-
tory, scientists worked feverish-
ly to eliminate terrorists’ eas-
iest route to a nuclear device:
the highly enriched uranium
used in dozens of research reac-
tors that the U.S. and Soviet
Union had scattered around the
world during the Cold War.

A small team of scientists,
working out of aging labs near
Lemont, hoped to invent a new
fuel that could be used in reac-
tors but be useless for bombs.

If they succeeded, the U.S.
might finally be able to secure
tons of weapons-grade materi-
al

If they failed, it would set
back by many vears the heart of
U.S. efforts to deny terrorists
access to such material—keep-
ing the nation, and the world,
vulnerable to a nuclear night-
mare.

International Atomic Energy Agency photo

Inspectors from the International Atomic Energy Agency take samples last year at a shuttered reactor in Serbia. The U.S. removed STORY BY TRIBUNE STAFF REPORTER
highly enriched uranium from the facility in 2002—but only after an American non-profit group helped pay for the mission. SAM ROE BEGINS ON PAGE 10
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Argonne, Russia
eonlront a seientilie
hurdle in their bid (o
replace bomb material
in the world's reactors

Second of tiwo parts

By Sam Roe
Tribune staff reperer

Afters years, tensgof millions
of dollars and dozens of elissi-
fied missions, America’s quest
to refrisve the warld's mast po-
tent nuclear fusl had come down
to this: a secret meeting in the
heart of Moseaw.

At one end of a conference
roum st Russia’s top nuclear
scientists and bureaucrats. At
the other were the Americans,
ledd by Argonne National Labo-
ratory's Armanda Travel .wtm
had traveled (o Lhe Rus:
ital in the winter of 2003 to hmr
the reqults of 4 sclentific test
with grave implications for
national security

The unlikely ressarch part
nership of former Cold War ri-
vals hoped o creals a nuclear
Tuel that would persuade na-
tions with highly enriched ura-
alum to trade it in for some-
thing betrer and safer

1f the test was a success, Tray-
ellimight finally retrisve tons of
the homb-grade material that
Ar k
ed over decades.
failed, it would set back U
mnp:uu.femtlon effarts for
Fears.

The Russians told Travelli's
team that there were some mi-
nor problems bul pothing w
worry about. They would do ad-
ditlonal work and get back
he Americans
v 1 see the pletiwes of the
Travielli a: Z
m surry” the head of the
Russian learn replied. “Thers
are no plotares available,”

he Russian, Treavelll re-
called, then abraptly stood up
and walked out, followed by his
colleagues.
Travelli approached the last
Russian packing his belong
ings, o low-level seiontist who
had been quiet at the meeting.

“I'd like ta see the pictures,”
Travelll said. “When might
there be ploturesi™

The man leaned down and
palled three B-by 10, black-and-
white photographs from his
briefease, then put them on the
1able

Travelli picked them up. One
by ane. he smdied thern, know-
ing that America’s fovare—and
his own—was al stake.

A top nuelear physicist, Trav
elli had spent the Last guarter-
cenney wying to bring home
weapons-grade wranivin Amer-
ica had supplied to dozens of na-
tons n an ill-conceived pro-
gram launched by President
Dwicht  Eisenhower  called
Atoms for Peace.

Toiling in the rwilight zone
where hard science and clan.
destine  missions  intersect,
Travelll had weathered con-
gressional indifference w his
project, research budgets set at
zero and, by some accounts, his
OWH Missteps.

A persuasive scientist-diplo-
mart, he had even managed to
patch together a promising so
Tution with the scant resources
at his dispesal. The question
was whether it would work,

Or wag he hanking tao much
on unproven science and his
own ability to charm the Rus-
sians, other foreigmers—even
his own bosses?

| . .
Turning to science
for a solution

Nuclear research reactorsare
like sports cars: They run faster
with a high-octane fuel in this
case, highly enriched uranium.

A powerfully fieled reastor
ean conduct an experiment ina
week; a poorly fueled one eould
take a month. For private reac:
tor operators producing and
selling radioisotopes for medi-
cal uses, such as cancer radi-
ation, that gapcan mean the dif:
ference between profit and loas.

The challenge facing Travelli
is team of Argonne scien-
1ists was to Invent a fuel strong
enough to satisfv reactor aper-
ators, but weak enough to be
w55 to terrorists trying o
build a nuclear weapon.

By the earlv 1000s, Travelli's
team had solved this riddle for
many reactors  around  the
globe. He carefully noted each
sueeess story by replacing a
green trisngular magnet with s
Tud one on oa large metallic
world map in his office,

Bur dozens of other reactors
still would not operate on any-
thing but bomb-grade fuel. And

s
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Dawn of a second nuclear age?

Experts warry that the world is entering a new phase of the nuclear era, with
fears that more countries will add nuchear weapons to their arsenals and shift
the balance of power in various regions.
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Iranis believed to be building nuclear
weapans to match lerael, which is widely
thought to have had them for decades,
althaugh officially, it neither confirms nor
denies this. If Iran joins the nuclear club,
other regional powers could try to follaw
swit. The Shiite nation's potential Sunni rivals
include Saudi Arabia, which helped finance
Pakistan's nuclear program, Turkey and
Egypt, which already has a nuclear enesgy

program.
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version of a Cold War.

Nose: Al natians with nuclear weapans aksa have nuclear pawer exoept lsract
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because none of these reactors
were precisely the same, the Ar
gonne sclentists faced the over-

whelming task of inventing a
special fuel for each one.

Plus, dozens of reactars
worldwide used bomb-gras
[uel supplied by Russia, and ne
one was addressing those.

S0 in 1890 Travelli waveled to
Moscow and eventually helped
cut a groundbreaking deal: T.S,
and Russian scientists would
reaimn together to craft a single,

-prpose thar would
work in all the reactors. regard-
Iess of make, model or couniry
of arigin,

Todo that, they had 1o make a
fuel with a low percentage of
uranium:235, the potent isotope
behind the atomic chain reac-
tion that canses nuclear explo-
sions,

U286 is u")sccadh so the trick
was o find som tostabilize
it while packing ir densely
enough to give the fuel the nec-
essary power Travelli's teamn
knew that adding certain ele-
ments cotld calm the wranium;
his team tested more than 20 be
fare deciding to stake their work
on melybdenum, a havd, gray
metal nsed to strengthen steel,

Officially, this exotic, experi-
mental mixturewas called “ura-
nium malybdenmm - dispersion
fuel.” For the cause of disarm
ing the threat of nuclear terror-
ism, Travelli's ream hoped it
wonld be the magic fuel.

Unlikerace cars, reactors run
on solid fuels; that meant Ar-
ponne scientists were using
s, powders and plates,
lmow the riniest uus.:lkn

job, that's for suve,” s
Snelerove, a fuel specialist at
Argonne,

Work began in earnest, Ar-
gonne scientists melted fogeth.
er chunks of mraninm snd mo-
Iybdenum, machined rhe mix-
rure into powder, adrded alumi-
num, then pressed and rolled
the metal into thin, shiny plates
the size of credit cands, These
miniature plates  were
placed in a research reactor in
Tdaho for a full vear of resting,
The radioactive plates then re-
turned o Argonne in special
casks inside a hazmat truck.

Workers wearing protective
brdysuits and using mechani-
val arms cut the plates wich fine
instruments and photographed
the pieces under an electron mi-
croseope, The early results were
encouraging: no evidence of

it Ensaizy Aganey, Bul

o this A0 SEBFATIES, fiewrs repOrTs &

Chicago Tribune / Adam

Long-standing tensions between India and
Pakistan reached a new level when both
countries conducted nuclear tests within
weeks of each other in 1998, Since then
relatians between the two nations have
improved, but differences aver the disputed
Kashmir region continue ta be a stumbling
ok, Even amid peace talks, both countries
test-fired nuclear-capable missiles in
Movember in what amaunts 10 their swn
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THE FAR EAST

North Korea's first nuclear weapons rest, in
Oetaber, put the ragien on notice that the
nation could soon jain China and Russia as a
nuclear power, There are concems that the
impoverished nation could try to sell nuclear
materials and technology to other countries
or ko terroist groups. Japan traditionally
has been strongly enti-nuclear and the US,
has promised to defend i, But with an
unpredictable potential nisclear power not

far fram its shores, Japan could be tempted
to develop its awn nukes as & deterrent The
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Armando Travelli of Argonne National Laboratory had staked his
future on developing a single fuel that could replace the highly
enriched uranium at research reactors around the world,

cracks. swelling or hubhling.

But the same couldn’t be said
ofthe U.S.-Russian partnership.

It quickly began splintering.
The Russian scientists, still sns-
picious from the recent Soviet
past, were hesitant to share in-
Tormation, twning in lab re-
ports that offered scant detail
Lacer, they acoused Travelli's
teamoftryingto steal their fec
nology

Fuither complicaring mar-
ters, the U5, in 1999 placed eco-
nomic sanctions on Travelli's
pariner in Russia, a nuclear
contractor called NIRTET, for al
legedly providing  “sensitive
missile or nuclear assistance™
1o [van.

Travelli strugeled to find a
new lab, at one point appealing
to his influential friend in the
Russian nuclear hureaucracy,
Nikolay Arkhangelsky Bur Ark-
hangelsky demurred, upser |
his colleagues at the TS, sane-
tons,

After nearly two wears and
three more trips tn Moscow,
Travelli finally found a nes lab
oratory Work on the magic fivel
picked np dramatically

Onenight, after reviewing the
Russians’ progress at a Moscow
lab, Travelli was walking down
the hallway of his hotel when
Gerard Hofman, a fuel develop-
ment spacialist ar Avgonne,
ealled him into his room,

“lthmkynu 'd better sea this,”

T‘l‘a\nelh s eyes locked on the

TV as the World Trade Center
towers crashed to the ground,
US. misses

wake-up call

In the tense weeks that fol-
lowed Sepr. 11, many wondered
whether terrorists could obrain
an atomic weapon, whether a
bomb could fit into a suitcase,
whether the U.S. was doing
enongh to prevent & nuclear ca-
tastrophe

But the American govern

ment didn’t intensify efforts ta
Ve uranium.
. officials didn't call emer-
gency  meetings.  Congress
didn’t hold hearings on the is-
sue, President Bush and Capitol
Hill didn’t even provide more
maney for the effort.

The program’s hudger srayed
flar at $5.6 millian

The lack of action exasperat-
ed those who knew that the
highly enriched uranium scat-
tered around the globe was the
st way for Al Qaeda ar
other terrorists to build a crude
nuclear device.

Tack Edlow, whose company,
Edlow International, ships nu-
clear fuel hack to the 1.5, was
in his Washington office on
Sepr 1. He lonked out his back
window and saw smoke rising
from the Pentagon.

“T thought they would get
themselves a couple of hundred
million dellars, and we would

same gues for South Kerea, which had a
nuClear wWeapans pragram in the 1970<.

IN THE WEB EDITION

m Retrace Travel-
p li's guest, testing
your knewledge
of his struggls to retrisve
bomb-grade uranium
al chicagotribune.com/atoms

sel the whole thing cleaned up
in a eonple of years” Edlow re
called. “T thought everybody
would sy, Tet's go get this smff
before it comes back to haunt
s’

Eleven months after the ter-
rorist attacks, the U.5. did man-
age 10 Femove twoe nuclear
bomb's worth of nraniam from
Barhia and chip it back to Rus
sia. But o pay for the mission,
the State Department asked the
Nuclear Threat Initiative, a
non-profit group founded by Ted
Turnerand former Geor
Sam Nunn, to donate 3 millio
that was more money than the
government contributed to the
mission.

Even after Sepr. 11, America
was relving on funding from a
non-profit for eritical national
securicy work,

“Ic was embarrassing,” re
called Allan Erass, a State De-
partment official involved inthe
operation. But officials, hesaid,
had no chaioe: “We needed the
money”

Cracks begin

to surface
After the tervorist attacks,
Travelli felt more pressu

en he learned a
competing team of French sci-
entists was frying o invent a
nearly identical magic fuel,

Throughout 2002, the French
and thell.5,-Russian teams both
reported great progress with
theiv fuels_ predicting the mate-
rial would he ready for reactors

& seminars so other na
tions eeuld learn about the fuel

search for a magic fuel

and place orders.

Ar an_international confer-
ence  in  Aix-en-Provence,
France, in 2005, Travelli's team
and the French seientiats told
colleagmes and the trade press
that their separate fuel pro-
grams ware right on track.

But privately the Fre
were relling a far different story,
Travelli recalled,

They pulled Travelli's r=am
aside at the convention center
d ot pichures of their lat-
sts. The often-unstahle
umnmm puartic Iokesd fine.
But there wers bizrre, mesn-
dering cracks-—like the hairline
fractures of a bone—in the alu-
minum portion of the fuel in
which the uraninm particles
were embedded. Travelli had
never seen anything lik

The French fuel was failing.

Alarmed, Travelll and his
team flew back to Chicago and
immediately  began ting
through dozens af pmmm of
their own tests. Was issible
their fuel had the same prob-
lems, but they had somshow
missed itY

sure enouy they began to
recognize tiny little bubbles
almost  imperceptible—inside
the fusl pl They were
aligned bn such a way Lhal il the
Americans were to jump ahead
with advanced testing as the
French had. the tiny bubbles
wonld likely multiply and con-
nect, forming the same crac
span in Fran

Teavelli's Russian partnors
hadn’t run any tests yel. But his
former partners had.

NIKIET, the Russian nuclear
centractor still under U5, sanc-
tions, was quistly o ing i
own reactor [uel
heard NIKIET
ing similar Failur
Franes.

Aware of the dive implica-
tlons, Travellis team flow to
Moseow 1n Decernber 2008 Lo se
ald learn of NIKIET"

ravelli had

ng was held
at the Bochvar Institute, the lab
workdng with Travelll. His Rus-
sian allles from the lab and the

govermuent were on hand NI-
KIET, barred from contact with
the Americans, was represent-
edal the mecting by subcontrac-
Tars.

After the Russians assnved
Travelli that there were only
niner problems with the NI
KIET Muel, they walked out of
ihe meeting, But the last ane Lo
leave pulled out detailed pic-
tures of the tests from his brief-
case and gave them to Travelli

He smudied each of the three
phorosraphs carefully He conld
see the small meandoring lines
in the alnminm portion of the
Tuel, just as he had seem in
Franee.

The evidence now was over-
whelming; The magicfiael wasa
bust.

Feelmg as though his Hle's
work had collapsed, Travelli ve-
turned to his hotel. A few min
uteslater, the phone rang. Trwas
a State Department official. He
wanted an update.

Back in Ame
a hitter fallout

,‘\ftr\v his dream fuel failed,

Department officials began lﬂh
ing firmer control of America’s
effort 1o reoiove bomb fuel
They wanted it run out of Wash
ington, not ago. They want
e the fusl work managed out of
a federal lab in [daho, not Ar-
gonne, They wanted new scien-
tists involved, not the same
group that had been leading it
the last 25 vears.

And three wvears after the
Bept. 11 atracks, they finally
asked to double the budget

Travelli heard abour these
changes piecemeal. Then one
day an Arponne administrator,
Phillip Finck, called him inte
his office, Finck told the long
time seientist that energy offi
cials wanted him out, He could
stay on as a scientific adviser,
butan Argonme colleague would
replace him,

Woareo energy  officials
wanted Travelli tomake this an
nouncement that weekend ar a
conference in Vienna—ane that
Travelli himsslf had organized.

Travelll was sumned. He had
fought tokeep the effort alivefor
nearly three decades, often in
the face of little support. Now
thar Sept, 11 had finally m
his work to thetopof the nation-
al security agenda, he was sup-
posed to step down?

Travelli balked

But Finck, Travelli recalled,
tald him he didn’t really have a
choire; funding from the Ener-
gv Department was at stake

Five days later in Vienna, ata
jammed conference with dozens
of familiar faces, Travelli an-
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nounced the leadership chang-
ea. Latey, an energy official read
A proclamation in his honor
When she finished, the crowd
gave Travelli a standing ova-
tion. People chanted for him to
speak. But he declined, afraid of
what he might say

Many experts ware surprisard
that such an eminent scientist
would be removed during Amer-
ica’s war on terTor

“T had never come across any-
one in public service who had
accomplished so much for na-
tianal security with so few re-
sonvess provided by the govern-
ment,” said Alan Kuperman, a
nonproliferation expert and
professor at the University of
Texas at Austin,

But Edlow, the owner of the
nuelear shipping firm, thought
Travelli had it coming. “He was
looking for the perfect fuel,”
Edlow recslled, “and always
looking and always looking and
always locking.

Krass, the retived State De-
partment official, offered &
pragmatic assessment. In his
view, Travelli was treated un-
fairly “But,” he said, “some-
body has got to walk the plank.™

Enersgy officials deny that the
magic-fusl rompted Trav-
elli's removal. They said they
simply wanted the program ran
out of Washington, whers it
eould get the atrention it de-
served.

After Travelll was removed,
he stayed at Argonne for eight
months as an adviser, earning
the same §172,000 salary.

AL one painl. an energy olll-
cial overseeing the effort to re-
trieve bomb fuel sent Travelll
an e-mail demanding that he ad-
dress a pressing financial mess.
Anarmofthe State Department
had withdrawno S500.000 related
towork on e magie Fuel inRus-
sla—the [rst dme it had ever
asked for money back.

1t had not gotcen regular re-
ports, and the program had
stretehed far beyond the origi-
nal plan. Fesling as Mhough he
was being unduly blamed Tor
the failuve of the maglc fuel—a
fatlure that oceurred independ-
ently in thres countries—Trav-
elll submitted his resignation,
effective July 205

The who had  been
chiarged with retrieving Ameri-
ca's scatfterad uranium, partly
bocause of his diplomartic skills.
subanicted a blunt, angey letter.

“Pear of being fived has re-
placed the pursuit of exeellence
as a motivator for our work,"
e wrote in resigring, “and
the maln concer lay is
to satsfy every wish of fre-
quently incompetent and un-
predictable  bureancrats in
Washington
m
Threats left
unchecked

In the last year energy offi-
clals say they have made preat
vrogress. SIN more leactors
have given up usine weapons-
grada fuel—a far faster success
raie, the officials said, than
Travelli had accomplished.

And In December, the T.S.
helped  relocate  nearly  GOU
pounds of wrandum from a for-
er Bast German lab to a spe-
clally sccured Russian facility.
The 1.5, also has spent tens of
millions to bolster secnvi it
SONIE OVErSEAs Peactors, provid.
ing fences. cameras, heavy-duty
doors and vaults.

Dt there ave other signs that
efforts actually have gone back
ward, For instance, in the most
difficult cases of securing homb
Tuel—particularly in Russia,
where officials are reluctant to
cooperate—the U5, has simply
Uit trying.

Travelli has not given up, He
was hired by Ted Turner's non
orofit group o work asaconsul
tant on addressingthe fuel issue
in Russia Last spring, Travelli
traveled to Moscow, once again
teaming up with Avkhangelsky,
the oncemysterious Russian
who served by turns as his rival
and parmer over Treavelli's
CUATEN-CEN TV (UeST,

But Twrner's sroup has shug:
pled o raise enough money to
keep the effort alive.

S0 the TZ-year-old Travelli
sponds most of his tme visiting
with his three grown sons and
puttering avound his suburhan
Hinsdale home, a threebed-
room splitlevel with a large
back-yard garden.

Chver 26 years, Travelli and
his team helped 22 nations stop
using bombgrade fuel n 33 re
actors, eliminating the use of 3.3
tons and ridding the world of 120
potential nuelear weapons. But
more than 100 reactors still use
the dangerous fuel, with an esti-
mated 40 tons out of U.8. control.

Travelli also spent eight years
trying to develop a magic fual
In the end, it failed. His succes-
sovs continue that mission, but
they are at least several years
away from a selution.

The metallic woarld map Trav-
elli had used to carefully chart
his wawk still hangs on the wall
of a small, rarely used office on
Argonne’s canpus,

Mo one tends to the map any-
more,
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Science as a tool against terror

Keeplng bombmaking materlal from falling Into the wrong hands is not just a military or diplamatic

challenge, it is a scientific one. Arganne Natianal Laboratory researchers were asked f invent a fuel patent
enough ta power nuclear research reactors but weak enough teohe useless to terrarists.What resulted was a
three-decade hunt for a magic fusl that has sa far proved alusive.

The challenge

Researchers wanted ta create a low-enriched uranium
{LEU) fuel that would behave like highly enriched uranium
{HEU) fuel HEL} is defined as consisting of 20 percent or
mare of U-235, a fissianable form of the element whose
nucleus can be sphit 1o release energy, The remaining
amount s U-238, a non-fissienable form,

The idea

Research reactors are pownenzd by luel plates, alurminum
slabs with & uranium compound at the center, By keeping
the same amount of U-235 in the fuel plate but adding
mare U-238, scientists hoped to dilute the concentration
of fissionable uranium while maintaining its power.

EXAMPLES OF URANIUM MIXES IN FUEL PLATES

Diageams below are representational. Actual fuel plate
particles contaln o mixture of both forms of iranium.

U235 U-233

*m -~ «*@~§

= w‘é @ 2 4 %;’ﬁ [

HEW: About 80% U-235 LEU: Less than 20% U-235
fConcentration used by (Concentration scientists
many research reoctors) needed to achieve)

Anatomy of a reactor’s fuel plate

PLATE ASSEMBLY
Aluminum cladding ——-—~—-—

Meat {layer of aluminum
with Uranium compound -—-—.
particies embedded)

£

Aluminum frame — ————

Aluminum dadding .

Plate nsions:
x 37w 5" thick

PLATE COMPRESSION

Onca the plate is assembled, it is comparted using rol lers
o comprass its contents. The result is an elongated piece
of metal with Lhe uranium particles dispersed throughoul.

S

Plate dimensions: 3" 24" 1 /20" thick.

INSIDE THE REACTOR

About 20 of these plates typleally are
used Inside each Tuel element within a
reactar, and a typical reactar containg
20 to 40 fuel elements.

- Somne spaces are
leftin the reactar
core o allow for
expariments.

Qe Spaces ane
filled with contral
rods, which help
control the
teaction rate.

i ]

Reactor core

TYPICAL REACTOR LAYOUT
(Diagram iarsa seale

Water
{for remaving
heat and
slowing
neLtrons)

Beam tubes
{far canducting
| experiments)

—40-foat diameter—

78|
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Early attempts

-—- 1978

The US. Department of Encrgy
asks Argonne National Labora-
tory 10 develop altemative fuels
far research reactors to replace
highly enrichad uranium.

1979-85

|- A research team led by Armando
Travelli tests dozens of materials
tofind one that will work best
with uranium to create the
desired ratio of L-235 to Ll-238,
The winner: a uranium-silicon
compound, which proves
effective in many reactors.

1988

= Energy Department budget cuts
Teave Argonne with na meney
to Invent fuels necded for other
TRACTOrs.

990-91

The uranium-silicon fuel begins

tofall put of favor The reason:

| The LIS.stops accepting spent

| Tuel frarm foncigr research

| reactors for reprocessing

| [separating leflover uranium for

| reusel. With Fevser aptions for

| ptis
reprocessing the fusl becormes

less practical to use.

A magic fuel solution?

1993
= Neaw funding from the State.
Department allaws Argonne
researchers to team up with
their Russian wounterparts Lo
develop allernativies Lo the HEU
fuels used In U5~ and Sowiet-
cupplied reseaarch raactars

~-1995

! The Department of Energy

| resumes funding Argonne’s

¢ research, Travelll's team begins
searching for a singls |FLI fusl
that will work in all HEU reactars.

1996

Tasting ot & uranium-
alybdenum {Umoh
compaund heging. it is denser
than the silicon compaund and
rriare ezsily reprocessed

1999

The U5, places trade sanctions
an the Russian lab warking with
Travellis team for allegedy
providing nuclear technology to
Iran.

2000

Argonne selects another Bussian
Tab with which 10 work That lab
starts testing U-moly.

2002

French researchers announce
that they, toa, are working ona
U-moly fue to replace HEU.

Mareh 2003

Teavedli leams fram the French
that their U-moly fuelis not
working. Travalli and his team
recheck photos of their own
tests of the fuel and find that
small hubbles have formed
inside same fuel plates,

Sizamm

Srganag tatianal Labarssan:
Failed Argonne fuel plate
viewed under a microscope.

December 2003

Travelll's team lea s that
Russian tests of the L-mofy fuel
also have failed, setting the
program back several years.

L July-November 2004

Energy officials replace Travelli
and move management af fuel
resaarch from Arganne to a
federal lab in idaha,

- 2004-prasent
Argonne 1rkes Ming the problem
by adding small amounts of
silicon ta the aluminum in the
fuel celfs meat layer. As of
January 2007, carly test results
are promising, but three to four
Tnore years of 151s are heeded,
including exams to see if the
fuel can be reprocessed—a
roadblack when silicon was

used previously.
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WHERE GAPS REMAIN

America faces
bigger risk than
agency claims

Energy officials ignore
bombrgrade uranium
in some reactors—and
in other instances
nply quit Lryi

By Sam Roe
Tribuna staff reportar

The [1.5. Energy Department
i exnggerming its progress in
securing tons of nuclear-weap-
ans fuel spread across the globe,
a Tribune investization has
Tound.

Among the ways the govern-
Ment overstates its suoeess ig
through a numbers game that
tgnoresthe highly enriched nra-
nium in many reactors around
the ld

(8] & also have allowed
huge amounts of nuclear Duel o
ait around for so long in other
nations that material onee pos-
Ing little risk now represents an
extrentely dangerous ohe.

And, some experts say, Amer-
even know how
worldwide use
}ughh enriched uranium fnel,
the easlest pathway to an atom-
ie bomb for rogue natlons and
terrorists,

Republican and Democratic
administrations alike have fall-
en shorl in the three-decade el-
Fort Lo retrieve bomb-grade foel
that the 1.5, and Soviet Union
supplied to civillan research fa-
cilitles in dozens of counuies
during the Cold War

Energy uflicials say they have

2004, when the Agency restiic-

tared its program to retrlove
bomb fuel and doubled the ef-
fores budser. They point out
that six research reactors, in-
cluding two in Libya, have given
up their bomb fuel in the las) 12
months—a farf
er rate than in pre-

butnotnecessarily intheirown,

In all, the Bush administra-
tion is trying to remove weap-
ons-grade fuel from 80 research
reactors worldwide,  often
speaking of this list o= if it were
complets. But there are at leagt
41 more reactors using highly
emiched uraniwm fuel that the
11.8. is not addressing,

Many of these reactors are
called eritical aciliti
which often use largs amounts
of hormb fuel for dry runs of key
experiments. “They represent
an unnecessary hazard,” said
Frank von Hippel, an arms con-
tral expert at Prinoston Unives
sity whi has visited such i
tors in Russia.

If the Bush administration
were to eount all of the reactors
that use highly enviched wrani-
um, its progress would he much
less than claimed.

he Energy Department says
it s considering targeting more
reactors.  “This  program  is
evolving,” Blentawskl sald.

Energy officialssaid the main
reason the agency remaved
eight m lm-« from its target
lisi ntists have
b nunul.b;mmveuu‘m-]e.umn
place the weapons-srade mate
rial powering the facilitles. In

words, these reactors
were taken off the list becanse
the givernment failed tw find 2
sulution, oot because il e
trieved Lhe material.

The agency also added nine
reactors to the list. Those facil-
itles are small and use tingy
ameunts of weapons-arade foel.

Laura Holgate, a former man-
ager of non-prolifecation pro-
grams for Lhe Energy Doparl-
ment and the Pentagon, belbeves
a more baske problem plagues
the entive effort: The U, sdll
does net kuow all the locadons
and gquantitles of the world's
highly enrichsal uranium

“You cannol accurately judgs

FOUE  Progress
you don’t have a

fites Lnd % £
PR Mang s 8,5 e
ey, prenotbeny e
Dieniawski, who targeted. One worksat the Nuclo

aversees the pro-
gram for the Na-
tional Nuclear Se-
ity Administra-
tion, an arm of the

near Moscow has
entotgh wraniem
to malke more

ar Threatr Initia-
tive.

Bioniawski, the
energy official, dis-
putes that assess-
ment. He sabd the

}?;’nm;w Desal than 300 atomic agency  Lecently
But documents  fusmhs. helped compile a
and intervicws _ classified  veport

show that one of
the first things energy officials
did after the resometmring was
Lo make Uhedr job easier: They
quit trying Lo remove bomb fuel
fram eight reactors that proved
to be difficult cases, including
ane in Russia using four nncle-
ar bombs’ worth of fuel a year.

Other potentally dangerons
facilities never have been tar-
geted. One in Obninsk, near
Moscow, has nearly nine tons of
highly enriched uranium fucl
encugh for more than 300 atom-
ic bombs. It alone represents
cne-fifth of all the bomb-mrade
wraninm out of U5, contral.

And even with ncreased
funding, energy officialsstill ve-
Ly on private donations, The Nu

clear Threat Tnitia
profit foundation started by Ted
Turner and former Georgia Sen.
Sam Nunmn, is raising money to
addvess gaps in America’s effort
to socure bomb fual in Russ

The 1.8, which has been slow
to stop using hamb fuel in its
own reactors, wants Russia to
abandon use of the marterial
Bt Moscow has no such plans
“Why? What for?” asked Boris
Onykiy, head of the Moscow En-
gineering Physics  Institute,
where a research reactor nsing
weapons grade fisel is housed in
an aging concrete huilding.

When a technician was asked
whya laboratory adjacent to the
reactar was so cold about 45
deavees- he  chuckled  and
waved his hand at 20 hroken
glass-block windows,

Onykiy called 1.8, efforts to
convines his inatitute to give up
the bomb fuel a “useless task”
because the material is critical
far research. Besides, he insist-
e, thers is no security risk

“Even if somehody steals
aomething, he won't he ahle to
run away” Onykiy said. “We
will punish him.”

President Bush has been un-
willing te push Russia on the is-
sue. Ara summit in Slovakia in
2005, Bush and Russian Presi-
dent Viadimir Putin agresd to
eontinue working together to
remave bomb fuel from ¢
reactors “in third countries’

=

that is “the most
comprehensive, complete  ine
ventory done to date” on en
riched uranium worldwide, He
said there 1s likely only
Little" bomb-grade mater
is unaccounted for:

But Armando Travelli, a for-
mer Argonne National Labora-
tory physicist who once led
America's effort te velrleve
bomly fuel, said his team occa-
sionally would stumble upon
oreviously unknown reactors
using bomb-grade wraninm. “T
think there are several spots in
the werld where there s still
highly enriched wranium that
hasn't been discovered. Iope-
fully it's not much.”

Likewise, experts say no one
knows for sure how much s
or “spent,” bomb-grade finel ro
mains at reactors worldwide.
This spent fuel remaing highly
enriched and nsable in nuclear
weapans,

For years, U5, officials didn’t
hother refrieving spent fuel be
cause it was soradioactive from
being humed in reactors that
thieves could not touch it with-
our causing themselves serious
harm or death.

But the 1.5, has ignored spent
fuel for so long—in many cases
allowing it to sit in storage atve-
actorsfor J0 vears—that some of
the material is no longer highly
radioactive. This means terror-
ists could spirit it avway without
immediate physical visk.

Only 7 percent of the known
quantities of 1U.S.-sapplisd
spent fuel has heen shipped
back to America, Eighteen tons
remain  spread  worldwide,
Much of that fuel is in Europe
and ather parts of the developed
world, but experts say the mare-
rial is a potential threat no mat-
ter where it is,

Last week provided a fresh re-
minder. Georgian authorities
disclosed they caught a man try-
ing to sall highly enviched ura-
nium he had hidden in plastic
hags inside his pocket

He came from the nation with
the largsst supply of vulnerabls
bomb fuel: Russia,
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