A TRIBUNE INVESTIGATION: How America

Nuclear menace made m U.S.

THE U.S.PROGRAM
The U.S. supplied

gave away

weapons-grade fuel to
dozens of countries.
Today more than 40

bomb-grade uranium and failed to get it back

Less pervasive than the US.
program, but 48 research

reactors in Russia alone still
have weapons-grade fuel.
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he specter of nuclear warfare
waged by North Korea or Iran INDONESIA (7
has hung over the world in re- SRAZIL
cent months. But beyond that fear
and foreboding looms a more far-
reaching threat: the vast amount of nuclear 2
lg)fonblg-grade material scattered across the i er
And it wasn’t Kim Jong Il or the ayatol- 1
lahs of Iran who put it there. America did. SOUTH AFRICA
For a time, in a misguided Cold War pro- ARGENTINA
gram called At0m§ for Pea_ce, thg U.S. ac- 2 .
tually supplied this material—highly en- The g reat nuclear gweaway
riched uranium, a key component of nu- CHILE EUROPE
clear weapons. The Soviets followed suit. CURRENT OR PAST SUPPLIER
The threat still posed by these stock- 1
piles, particularly in the wake of the Sept. 11 O IGHEY ENRICHED URANIUM (HED) CiEE by e
terrorist attacks, is so dire that the keepers of us. U.S.S.R./Russia DENMARK
the Doomsday Clock cited the issue as among l—'l
their chief concerns this month when they moved the SN : 15
iconic measure of global security closer to midnight. CURRENT AMOUNT OF NON-MILITARY HEU 1 3. 4 L3 BELARUS
Just last week, Georgian authorities disclosed they had (Building a nuclear bomb would require ~—r NETH  GERMANY POLAND
caught a Russian man trying to sell uranium he had hid- at least 25 kilograms, or 55 pounds.) ] 2
den in two plastic bags in his pocket—an unsettling re- - CZECH -
minder of how easy it is to smuggle this dangerous materi- Less than 100 kg (1 kg=2.2 pounds) = . UKRAE
1 >
al. . . 100-1,000 kg 7 v
Yet decades of fitful commitment by the U.S. government S V. HUNG. ROMAMIA
to retrieve bomb-grade uranium have left the world no More than 1,000 kg FRANCE 5
safer, a Tribune investigation has found. Today, roughly 40 d 2 5
tons of the material remains out of U.S. control—enough NUMBER OF RESEARCH REACTORS WITH HEU: ITALY SERBIA »
to make more than 1,400 nuclear weapons. L 7 BULZRRIA
For a quarter-century, as the U.S. struggled to persuade At least 141 civilian research SPAIN 1
friends and enemies alike to return the uranium in ex- 141 reactors worldwide use highly PORTUGAL GREECE
change for safer material, a physicist at Argonne National enriched uranium or have it stored FLRIEY
Laboratory outside Chicago led the effort. on site.Of the 45 countries with such
His undertaking, one that spanned six continents, mir- reactors, 38 got HEU from the U.S.or Soviet
rors America’s troubled quest to reverse a mistaken policy Union. Britain, China and France also have
that imperils the world to this day. supplied countries with reactors and HEU.
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Atoms for Peace
lelt bomb-grade
fuel in reactors
across the glohe
Firstaf two parts

By Sam Roe
Tribwne staff reporter

The urgent call reached Ar-
mande Travelli in Vienna.

Get o Romania a5 soon as you
can, the voice an the phone told
Travelli, an Argonne scientist-
turned-diplomat. o i
sk [ conaidering re-
the hombrgrade urani-
um .‘\'ne! ica har‘ given him.

search reactor in the s
Romanian city of Pice
he saw firsthand the chilling
eonsequences of using highly
enriched uranium to comene al-
liances with hackwater dicta-
tors.

He watched as one worker
reached into a pipe and noncha-
lantly pulled out a spaghecti-
like jumble of electrical wires.
Later, he learned that other
workers had wedged a hunk of
wood  between Ewo  uranium-
filled ruds to kesep them froem jos-
Uing in the reactor pool. The
makeshilt  repair  backflred
when the wood swelled and
eouldn't be removed,

But Travelll, who shuttled
back and forth e the racjnv
from Chicagn for several ye
in (e 16603, didn't know |h‘
worst of it. When his mission
bogged down, Romania secracly
used the reactor and the en-
riched uranium to help separate
plutopjum—the first step
building an atar

Cral

cossors isclostd the seerel o
fort. Buta quarter-centnry after
Iravelli's fivst viait to the reac-
tor, sotte of the dangerous mate-
rial retains there.

Romunia is bul one example
in a world that reverberates
from the fallout of the Uniwed
States” Cold War folly known as
Avomsfor Peacs, a program that
distributed highly enriched
arazdum avound the world.

That waninm was tended
solely 1o be used as fuel in civil-
lan rescarch reactors. But it is
potent enough o make nuclear
Dombs and can be found every-
where from Rowania, new a
crossroads for nuclear smig
gling, toan Iranian research re-
actor at the center of that na
tion's controversial nuclear
Program.

Three dozen other nations al-
s0 obrained highly enriched
arandum from the U5 Then
1974, India set ofl its [rst nucle
ar weapon, and America scrant
led to get the bomb fucl back
an effort led by Travelli ot of
Argonne National Laboratory
near sowrthwest suburban Lem.
oI,

i,

The attacks of Sept. 11, 2001,
gave the mission a new sense of
ncy: For tervorists or rogue
tions, highly enriched arani-
nm is by far the easiest way w
Taild a maclear bomb. Only 55
pounds are required. Double
hat and tervorists would need
only limited technical skill to
slam two picces together tostart
a chain reaction—the same
techniqne used in the bomb
dropped on Hiroshim;

Even since 8/11, thot

wh. the
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old War’s deadly legacy

bl

Unphata

the UN General

in 1953, unveils the Atoms far

Dwu;h
Peace program, in whmh the U.5. shared nuclear technelogy and material wlth other nations.

.'nrldw\(ly missinn o retrieve
his uranium repeatsdly has
r:l"t‘ll shorl. Now, through ex-
clusive access o the govern-
ment archive chronieling the sf-
fore, the complete story behind
that failore can be pleced to-
gether For the first tme.

When welli embarked an
his gu 8. he thought iL
could be accomplished with rel-
ative ease, I.aknlg maybe flve
vears He was wrong

Alomic age
hreeds hope

In the middle of Rome slisone
of the city’s most famons foun-
taing: the marble and bronze
Fenrana delle Naladi, deploting
four nymphs riding a swan,
smalie, hovse and dragon.

During the waning days of
World War II. when Armando
Travelli waz just a boy. he and
his mother would stop at the
founain on thelr way home
Irome church or while walking
in the neighborhocd.
conld see it with
7o he recalled
her telling him. “Tt is <o heanti-
ml with !Lr‘]ns and the warer
running.

electricity?” he had
ih the war on, he had
known enly candles,

Vhen the conflice ended after

the TS dropped two arom
bombs on J'\mn Travelli be-
came part of the nuclear gener-
ation that grew to fear atomic
energy but alse marvel at iis
power, 118, officials predicted
nuclear hombs  would  blast
holes for harbars,
v waould be sa cheap it wouldn T
e metered. Travelll envisioned
cars, boats—even his neighbor-
hood fountain—powered by the
atom,

Such dreams energized
by & hold new Am nexped
ment called Atoms for Peace.
Unveiled by President Dwight
Eizenhower in 1853, the pro-

Unleashing the atom

When &lbert Einstein unweiled his special theory of relativity in 1905, he setin motion the ability to undetstand and exploit the power of the atom. In the decades that followed,

sclentists developed impressive applications for this power, from the promise of nuclear energy tothe temifying devastation of nuclear weapons.
Applications of nudlear fission

b= NUCLEAR POWER
Fuel used: Low-enriched uranlum

lIJp o 5% U-235

How It works: A controlled nuclear
reaction creates heat that converts water
into steam. The steam drives a generator,
producng electricity,

I NUCLEAR WEAPONS
. Fuel used: Highly enriched uranium

More than 90% U-235

How it works: Modem nuclear weapons
are complicated and use nuclear fission and
fusion.Experts worry that termorists able 1o
procure enough highly enfiched uranium
eould try to build a gun-type fission bomb,
a simple, widely available design and the

- type of bomb dropped on Hirashima,

How nudear fission works
The entire process happens
almast instantanecusly.

A neutron s slammed
inte an atom’s nucleus.

The impact splits

the nueleus intwo
and releases at least two
newtrans and eneray.

The newly freed

neuttons collide
with other nuelel, split-
ting them the same
wiy, The cyche
praduces a chaln
reaction, releasing

exponentially
larger quan- @
tities of

&

snergy.
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Why uranium?

Uranium,a silvery-white.
radioactive metal,is used in
nuclear fission because one of
15 Isotepes, knawn as U-235,is
conducive to splitting and
releasing energy.

This rare farm of the
element is the energy
source behind nuclear
power reactors and gives nuclear
weapunsthewe:plosw mlqm

% This more benign, and
U-238" much mote common,
- form ks typically used in
:ombmatlen w\th 235,

Low-enriched uranium:
Contains less than 20 percent
U-235, with the rest U-238.

Highly ennched uranium;
Contains 20 percent U-235 or
maote, with the rest U-238.

sram promised to share some
nuclear chnology with
foreizn nations that vowed Lo
forge atomle weapons.

“It was the grand hargain™
sald Ellle Busick, who helped
oversee non-proliferation  ef-
forts ar meblal.euﬂum'mmn 1

were not nalve enough
that nobody could ever do this
bur us.”

The Soviets started sharing
nuclear technology, oo, and a
Cold War chess mavch ensued,
with the Lwo SUDEL Y arul a4
few other nations su
wraniwm and dozens of o
research reactors to their allies
U.5. roacters, for Instarice, want
to lran, Pakistan and Colombia;
Soviel reactors 1o Libya, Bulia
ria and North Korea,

Romania, a Soviet satellite
courted by the Americans, got
twio reactors: one from the T8
another from the Russians.

Reactors became the equiva
Llent of mternational stains s¥m.
bols: clurch groups fanded
S0 10 Wi OVENSOas COnverts,
U.8. Tirms vied for lucrative con-
tracts, and Argonne became the
heart of Atoms for Feace re-
seqreh, building foreim-bound
reaclors dubbed Argenans

Dw the mid 1
arising youngstar at the lab, T
was deslgning a research veac-
tor so powerful thar it would
need rwo tonsaf highly eviched
uranimn fuel—encugh, I the
wrong hands, Lo nmake 72 nucle
ar bambs.

Washington's
bungled moves

America didn’t give away its
mast potent firel—not at first.
The E

tion decided to supply forei
nations with only low-enriched
uraninm, which would be far
less nzeful to bombmakers. But
In the early 1960s, when reactor

operators eauplained about the
Fuel's elfectiveness, the
Ernmenl .
highly mns.hul uranium [n-
atand

That was damb—to send tha
caglest material in the world
from whick make huelear
hinbs Ly

a nuclear fel e xpert and
sclence adviser o the Clinton
White House

America indtially provided
this dangerous uranium fuel
writh the provision that foreign-
ers retwrn Lh uml material,
which  remained  weapons-
grade. But In 1964, the Joh
administration started selling
el with ne such require-

8

%

ment.
Aller India detonated its frst
nuclear weapon, built with the
help of a reactor from Canada
and heavy water from America.
everything changed
Sudd;mL\. the U5, wanted its

maost valuable nuclear material
back.

(Ome of its first atlempis
nlayed out 10 months later, in

lru at I]m md ofthc

nee;'s volunreerad rm‘ a dzring
raid in the Central Highlands of
South Viemam. The mission:
resene bombmaking platonium
from a myfgh Teactor sup-

per fire crackling all
around, the engineers sneaked
inside the reactor, packaged the
material and were airlifted to
safety. Hours later, the Viet Cong
overran the avea.

Onlv later was it determined
that the engineers had made an
embarrassing mistake: In the
chacs of the mission, they took
the wrong container They
hadn't reseued plutenimm, but
rather polonium 519, a radioac-
tive material not as useful in
weapenry  (though  the  sub
stance recently captuved head-
lines when it killed a former
KEGB agenth.
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in the early 19505, Armando Travelli join

Fheza courtesy af Armarda frauell
his parents at the Fon-

tana delle Naiadi in Rome. Young Travelli anvisioned that some-
day even his local fountain would be powered by the atom.

Rather than relying on hap-
hazard missions soeh as the ong
in Vietnam, the U.8. decided it
needed a formal, concerted
forr to retrieve bombmaking

Tnew -\mm.'ll]mg abont re; an.wr:
as he had done graduare work in
nuelear technology But he faced
a diplomatic guandary: He
couldn't just detmand the fuel
back, broause other nations le-
e it

ad. the U,

g 5. set out to do
whal it had failed to do in the
196Ds: Invent a varlety of re-
placement fuels that could ade-
guaiely power the reactars but

useless for bombs. Then the
could uffer these replace-
ment fuels Lo forelgn nations in
exchange for the highly en-
riched nranium.

‘1o lead this effort, Enelrsy De-
partment officials wanted soue-
ane Who knew reactors inside
and out.

They trned to Travelli,
For scientist,

a quest begins

Then 44, Travelli had built an
impressive résumé that includ
ed teaching at MIT and design.
ing and testing advanced reac-
1018 AT Argonne.

Colleames found him genial,
meticalous  and  resirained
“You could yell at him: and he
wouldn't vell back” recalled
Jim Snelgrove, an Argonne fucl
specialist

Travelli also had an nterna.
tional flair: He was dapper, well
traveled and fluent in Italian,
English, French and German,

When his bosses asked him if
it were possible to develop fuecls
that eould replace highly en
riched wanimm in research re-
actors, Travelll concluded 1t
was,

But when they asked him
whether he would lead theeffort
to invent these new fuels and
persuade foreigners tm make the
swirch, he was raken aback.
His life’'s work had been to

rein it in. Now he was suppossd
Lo do & cornplete Lurnaboul and
remove enriched uranium from
research reactars, facilirles thar
didn’t produce one watt of pow-
g

“ldidoEwant thn tobe the ac-

to find a souvce of e m.[‘gvfm the
whaole world ™
Bt his basses convinead him
it was foolish to use weapons-
grade fuel in reactors if some-
i s |'P!$'IIIJ!I| b substituted,

2 L a

Opctalmgu rof a small office
in Bullding 3 a thres-story
brick strucrare on Algonne’s
15Macre  campus, Travelll
started with just two stallers, a
S045.000 annual lJLI(I!.t‘|<‘AJI(‘“i.l“
ddea of wher

\mun(‘(.u.n]mdalmuhll the
research veactors the TS, had
exported. Heassighed one of his
workers to trey to ack down the
reaclors by scouring the sclen
fie literature and govertment
documents. Occasionally  the
staffer would burst Into his of-
ficeand exclaim: “Ifoundanoth-
er onel”

UL agents eventaally started
coming Lo Travelli for informa-
ion, not the other Wa'_i'ammm.

Travelli hung a 5footlong
anetallic map of the world in his
office, putt: rular
magmets in spots with Atoms for
Peace reactors.

But hisirstmissbon would be
50 secret—and so odd—that he
oromised at the time never tout
ter a word about it, let alone
mark it on his office map_

The State Department was
sending him to Taiwan, which
U5, officlals suspecled of se-
cretly developing naclear weap
ons,

There, in the countryside, sat
a research reactor that looked
Iairly typical a large, ciroular,
windowless bullding with a
domed roof.

Dut when Travelli stepped in
side, he was astonished. The
dark room the size of a theatcr
was completely empty except
for a massive, tomblike somc.
tare rising 30 feer. Theve were

spread nuclear technolops; not

B NUCLEAR RESEARCH
Fuel used: Some reaciors use
higghly enrlched uranium

Mare than 50% U-235

{Dthers use lew-anriched uranium)

How it works: & controlled nuclear reaction
produces neutrons used for research.

Hose: qurrtype nixlesr bomb e
vourels of Fiably
esign, cllee 2

wizhed uren

: Gun-type fission bomb

110 sims of T oF exXper-

Sample uses!

® praduction af
isotopes for nuclear
medicine

—

® 5ol analysls

® Determining the
chernical properties
of various materials
far manufacturing

A explosive detonates, sanding 2 wedge of U-235 dawn a shaft
toward a larger piece of U-235. The impact causes a nuclear chain

reaction and a large explosion.

iz Teibure A Zoll ard St Laptan
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iments. Soft Chinese music
flowed from hidden speakers

Squinting through the dim,
green-tinted light, Travelli and
his team quietly moved for-
ward, as if entering a temple
Their Taiwanese hosts led them
tothe siructure in the middle, a
concrete block that held the re-
actor cove and its valuahle no-
clear material

Later, out of earshot of his
hosts, Travelli weald tall his col-
leagues: “There is o resea
going on in there, That's just a

r chy gantpluro-
nclear weapon.”
ate Department told
Travelli's team that everything
thewsaw in Taiwan must be held
in stries confidence, more so
than a standard classitied mis-
i ing could b commit-
ng. Mo trip reports,
menE or notes.

It wasn't just hecause the U
believed the Taiwanese were
trying to build the bomb. The se-
crecy was to protect Canada.
sanada notonly supplied Tai-
wan's reactor, hut tha facility's
cove was identieal to the ane
that the Canadians head provid-
ed to [ndia, which had used the
reactor o help build that na-
tion’s first bomb,

S the Americans took the re-
sprnsibility Tor trving o neu-
traliga Taiwan's reactor by al-
tering its fuel. Uniike the other
raactors Travelli would encoun.
tar, this one was foeled by nat-
ral uranium, not highly en-
riched uranium. But when nat-
ural 1 i e, it pro-
duces plutonium, which also
can he used to make nuclear
bormbs.

For two vears, In 1979 and 1980,
lrmui umlad hack and forth

:h

5L Lo change ils
At one point, Travelll's team
was invited to a reception held
by the Talwanese defense minls-

ure you that the rear
interested in hasno o
iLary o whisls
Tra alled the minister
saying. “There is nothing sinis-
ter about it.”

Travelli thought this state-
ment peculiar, iven that noone
team i directly ac-
aness ol Leving 1o

r

Mot long after. the Taiwanese.
weary of the seruting decidad to
bt the reactor.

Travelli went back to his Ar-
gonne offiee and Looked at his
wall map. The Taiwan case hed

taken two years o complete.

How could e p ssibly address
all of the other rescarch reac-
tors on the U8, target Hstin the
newt three years, as he original-
Iy envistoned?

A path strewn
with obstacles

The U.S. thousht its plan
wonld go smcothly: Arconne
wonld develop new Mels, Amer:
icawould offor thom toother na
tions, and the foreigners would
quickly trade in their enriched
raniv.

Though some nations agreed
to the plan, mest Hevcely op-
They [eared such a
uld slow their reactors,
interrupt researvch and result in
costly safety reviews.

Profitand prestige also played
4 PArt. SOIE PEACtor oPEraors
charged scientists tens of thon-
sands of dellars to conduct ex-
periments, If the facilities used
a less powerfol fuel, they might
b seem as second-rate., A few re
actors  even d.lsplased brass
signs boasting: “Fueled with
highly enviched nranium ™

But the srearest obstacles 1o
retrieving bomb fuel were of
America's owh making

When Ronald Reagan defeat
ed Carter in 1960, the reorieval
effort fell out of favor With
memories of India’s test fading
and terrerism still viewed as a
foreign problem. the Energy Die
pavtment in 19681 proposed shot
ting down Trawelli's m n,
according 0 government re-

cortls

Though the program swr-
vived, the message was clear: In-
fluential forces in the depart-
ment didn’t have much use for
it. " T’II:‘VJIR[ wanted it to all go
" recalled Busick, the for
mer Stare Department official

As Travelli wrestled with his
own govermment, he had an un-

settling encounter that magni-
fied his plight,

Tn 1981, during the height of
the Cold War, he was attendinga
nuclear conference in what was
then West Germany whena thin
man in hlack glassesand a black
suit approached him, stony-
fared. The detzils of that conver-
sation always have stuck with
Travelli:

“Is my understanding of U.8,
policy corvect, that you are try-
ing to retrieve highly enviched
uranium from research reac-
tors?™ the man asl
“That is correst,
phied

“And the reason is to reduce
the chance that this material
might mll into the wrong

" Travelli ra-
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Tbune phato by Zbagniew e

For a quarter-century, Argonne National Lab's Armando Travelli led U.S. efforts to recover bomb-grade uranium the nation had distributed to reactors worldwide.

o far the Tibune by Justin lin

Nikolay Arkhangelsky, a top Russian nuclear official, was Armando Travelli's fml and eventually his
partner in the effort to secure weapons-grade material around the world.

“That's right.”
“And theprimaryemphasizis
on reactors that the United

States supphod 1o its allies?”

M\r rllose the Soviet Union
suur:lled to herallies™
“Correct.

The man smiled slowly shook
Travelli's hand and  walked
aWay

Travelli did not know wheth-
er this man was a scientist, bu-
reaucral. spy or sotie combina-
tion. But the meeting made him
realize he had little idea what
the Soviets and their satellices
WELe Up to.

He soon would find out: Trav-
elli became deeply involved
with the reactor in Romania, a
facility beset by problems stnee
America provided it in the 1970s
to Ceauspscd, the veprossive
and merearial dictator,

Those working ar the reactor
were not iune to Ceauses-
cu's bizarre policies. Every
spring and fall, buses would puil
infrontof the facility. and its sci.
entists were herded aboard and
driven to nearby fields to plant
£ovn o pick tomaroes.

“Why can't they get the peas-
ants ta do this?” onecf the scien-
tists, Cornelin Costescu, re-
called m]lmlamm:. “We're nu-
clear scientists.”

But Romania’s dictato
lieved it was much ea
vound up seientists ar nuclear
facilities than peasants in vil-
lages.

’I‘rave[]\ invited Costescu and
two other Romanian physicists
o Americato study whetl

placed by something
i After months of work, the
Romanian scientists conciuded
that it conld. But higher-ups in
Romania weren't convincer, es-
pecially heeause the LS. re-
fused o pay for the new fuel.
Normally, America didn 't cov-
er the cost of replacement fuel
when swapping it for bomb-
grade material. Instead, the U5,
waited until countries nsed up
all theirs, then asked them to
pay for the replacement fuel
But Romania was operating
ita reacror leas and les= in order
to conserve its higl nriched
uranium. A standoff ensued,

and several vears passed with
1 PEOSEOSS,

During this long delay, Roma-
nia, unbeknownst to the U5,
nsed the American-supplied re-
actor to help separate pluteni-
1w, a serfons violaten of inter-
national rules governing the de-
velopment of nuclear weapons,

Travelli and TS officials
watld not learn of the Roma-
nian action uncil afrer the Ber.
lin Wall came down and Ceau-
sesell was execuled by his own
people, i 1862, soven yearsaller
the nuelear infraction, the new
Romanian government valunta
rily reported the case 1o the In-
ternational  Atomic Energy
Apency

The agency, satisfied thar cor-
rective action had beon taken,
reported the infraction to the
UN Security Council for infor
mational purpases only — one of
just a handful of cases ever re-
ported to the council

But even after Romania’s ad-
mission, the American govern-
ment did not invest more in s
offort to remieve bomb grade
Tuel worldwide,

Instead, it took steps that en-
sured failare for several vears to
come.

Reaching out
to former foes

Despondent aver a lack of pro-
gress, Travelli began to neplect
hiz wall map. When people
brushed up against it, shifting
the magnets around, he didn't
bather to fix them.

Tt wasn't as though he had
made no headway; By 1993, he
had helped retrieve bomb fuel
from 19 reactors—about a quar-
ter of all U.S-supplied facili-
ties —and invented safer fuels
that could be used in seversl
Aozen more,

But in further

had eliminated
budget, preventing hin
veloping the new fuels needed
for the vemaining reactors still
using highlyenriched uranium
was refusing
hed uranium
reactors
0 sail. In faet, in 1993

President Bill Clinton backed a
plan in Tennessee to build a gi
ant, §3 billion research reactor
complen—a facilicy thar would
use bomb-prade fuel.

The plan eventmally was can-
celed. but loreigners derided
America's attitude as a colossal
double standard; It was OK
the TLS. to use bomb grade fuel
but not for other couniries. The
foreipners began holding on to
thelr wanivm more tightly
than ever

With few champions in Con
gress or the federal burcaucra
e, Travelli's program became
1 orphan, bounced from agen
cv to agency When Travelli
tried to apply pressure from be-
hind the scenes—appealing o
congressional stalfors for more
suppart, for cxample—he alien
ated those in Washington al
ready skeptical of a nacional se
enrity program beingran by sci-
entists our of Chicago.

Allan Krass, a vetired State
Department official, sapported
celli's effort hat realized
ers did not. These officials
“really saw it asa bunch of puys
who just wanted to get mors
money 3¢ that they could keep
their program alive bur wha
didn’t have any good ideas and

weren't making much pro-
gress,” Krass said.
Just when it appeared Travel

1i's quest would die, the State
Tepartment in the mid-1990s he-
came increasingly alarmed at
reports of thieves stealing small
amounts of highlyenriched ura-
nium in Russia and ather for-
mer Soviet republics.

Travelli proposed an idea:
What if he expanded his efforts
to include the tons of hizhly en-
riched uranium the Soviets had
distribited over the last three
decades?

The State Departwent had a
similar idea. Tt gave Travelli $1.5
million—money that could be

In the Web edition

W Learn why highly snriched uranium is the
easiest pathway for terrorists to build the bomb.
W Take atour of a dilapidated Russian research

e

reartor.

B Retrace Armando Travelli's quest, testing your
knowledge of his struggle to retrieve bomb-grade fusl,
W See what damage even a cude nuclear device would doif

set off in the Loop.

o to chicagotribune.com/atoms

by retvieving some of their own
nuclear fuel
“It was cerie, like meeting

your long-lost twin hrother™
Travelli recalled

He also was startled to see the
same mysterious, stony-faced
man whe had approached bim
12 years earlier in West Germa
1y and pumped him for infor
mation. The man's n

Arke
hangelsky, an influencial nucle-
ar official But Arkhangelsky
remained elusive.

Travelli would go on to meet
with him about 20 times and
n travel with him to three
eountries to four miclear facili
ties. But he never learned basic
information about the Russian.
His business card simply read
‘scientific adviser,” and some
members of Travelli's feam

came to suspect that he was

police—a charge Arkhangslsky
Later would laugh off,

Over the course of several
more visits to Moscow, Travelli
proposed to Arkhangelsky and
the other Russians that the two

How we reported this

Sam Roe

apent only overseas d in
1293 he flew to Moscow. It was
his first trip there, and he did
it know what o gxpect.

Tohissurprise, ha discovered
theat the Russians had heen mon-
itoring his work for years. The
had read all of his papers, k
all of team  member
names—even capisd his effort

o TR T i

countries work together Lo solve
1e fuel probleny once and for

B

Eetrieving it one nation at a
time, he concluded, was failing
desperately Theve were just oo
WANY LEACIOrS Tequiring too
many kingds of fuel.

Bul what if the U.8. and Rus
sin started from seratch, veturn
edtathelaband tried to invent a
single fuel that could replace
bomb marerial in every reactor
in the world?

No longer would they have to
fear rogue states, friends be
coming encmios, unchecked ro
actors or nuclear terrorists, All
the world's bembmaking fuel
could be removed from civilian
use, and the Atoms for Peace de-
Dbacle would be over,

After considering it, the Rus-
sians agreed to vy Even the re
Tnetant U5 Department

effort,

Finally, Travelli felt success
Toight be at I

COMING MONDAY: The scarch for
a magic fuel

series

To chronicle America’s failed
quest ta retrieve uranium, Tribune
staff raporter Sam Roe umamod
axclusive access to the
ment archive of the e[{on lhwugh
scientist Armando Travelli

Foe examined thousands of re-
cards never before publicly re
viewed, including scientific trip re-
ports, internal memaorand ums and
e-mails, and government corre-
spondence,

He alse reviewned congressional

ly classified records, foreign and U5, research

PAPERS, and reports by govermnment agencies and the Intemational

Atomic Energy Agency.

Roe condikcted extensive interviews with [ravelll, who led the

uranium retrieval effort for a gua

ter of a century. He also inter-

viewed dozens of U3, and forelgn scientists, nuclear reactar oper-
ators, current and foemer government officials, and Lop energy offi-

ciale here and in Russia.

He can be reached at sroe@tribune.com



