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Report of Visit to the Democratic People’s Republic of North Korea (DPRK).
Pyongyang and the Nuclear Center at Yongbyon, Feb. 12 - 16, 2008.

Prof. Siegfried S. Hecker, Center for International Security and Cooperation,
Stanford University

My visit wassponsoredy the JohnD. and CatherineT. MacArthur Foundation
andthe NuclearThreatlnitiative. | wasaccompaniethy W. Keith Luse,staff membetrfor
SenatorRichardLugar,andJoel S. Wit, former StateDepartmenbfficial. This wasmy
fifth visit to the DPRK, andthethird to Yongbyon.Discussionsn Pyongyangvereheld
with officials from the Ministry of ForeignAffairs. At Yongbyon,we were hostedby
officials from the YongbyonNuclearResearchCenterand officials from the General
Departmenof Atomic Energy.This reportis confinedto the nuclearissues| alsomet
with officials from the Ministry of PublicHealthandthe Ministry of Educationto explore
cooperation in those areas.

Executive Summary:

- Our visit leadsme to concludethat the DPRK leadershiphas madethe decisionto
permanentlyshut down plutonium productionif the United Statesand the other four
partieslive up to their Oct. 3, 2007 commitmentsHowever,they haveretaineda hedge
to be able to restartthe facilities if the agreementalls through.We verified that the
disablementctionstakento datewill effectively delaya potentialrestartof plutonium
production.Cooperatiorbetweerthe U.S.andDPRK technicalteamshasbeenexcellent,
anduntil the recentslow-down,the two sidesstruckthe properbalancebetweendoing
thejob expeditiouslyanddoingit safely.By their definition, the DPRK hascompletedlO
of 12 disablementactions.They havesloweddown the lasttwo to actionsto allow the
other parties to catch up.

- The currentsix-party processhas put within reacha permanentshut-downof the
Yongbyonplutoniumproductioncomplex.To do so, highestpriority mustbe placedon
completingthe disablemenidischargingthe reactorfuel and disablingor selling the
existing fresh fuel rods) and proceedingto the dismantlementstage. If this is
accomplishedthen the DPRK will not be able to make more bombsand, without
additional nuclear tests, it will not be able to make better bombs.

- It is importantto understanéndto be preparedor the fact thatthe DPRK will haveto
restartthe Reprocessindracility sometime in the nextyearor soto allow for the safe
disposalof its high-levelradioactivewasteandthe remaininglow-level uraniumwaste.l
alsostronglyurgereconsideratioof the decisionto shipthe currentload of spentfuel out
of the DPRK. Technically,it is much more advisableto allow one morereprocessing
campaigrunderlAEA supervisiorandshipout 12 kg of plutoniumratherthan50,000kg
of highly radioactive spent fuel that will have to be processed somewhere.

- If the DPRK decidesto breakout of the six-partyagreementandrestartoperationsjt
will haveonly limited capacityfor plutonium production.After a delay of six to 18
months,dependingon how far disablemenproceedsthey would be ableto regaintheir
prior productionrate of six kilograms(or roughly one bombOsvorth) of plutoniumper
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year.The 50 and 200 MW(electric) reactorsdo not appearsalvageabl@and, hence the
DPRKwill notbeableto rampup plutoniumproductionoverthe nextfive to 10 years.If
the processproceedgo dismantlementthen no plutonium productionis likely for the
same time frame.

- Ministry of ForeignAffairs officials statedthat they will not proceedwith a more
completedeclaratiorist until the otherpartiesmeettheir Oct. 3 commitmentsTheytold

usthattheyreporteda total separateglutoniuminventoryof 30 kilograms(sufficientfor

four to five bombs)to the United Statesn November2007.In responséo my comment
thatthis is lessthanmy estimateof 40 to 50 kg basedon previousvisits and,hence this

would requiresubstantiakooperationon their partto verify the smallernumber,MFA

officials statedthat they are preparedto do so. In responseto my questionabout
declaratiorof their weaponizatiorfacilities, they saidthey arealsonot preparedo do so
until the other parties meet their commitments.

- MFA officials also statedthat they view the uraniumenrichmentissuesettled.They
explainedthatthe extraordinaryaccessJ.S. specialistsveregivento thealuminumtubes
in questionat a missilefactory demonstratethatthe DPRK hasno suchprogram.They
dismissedallegationsthat they receivedcentrifugesfrom Pakistan.They also denied
nuclearcooperationwith Syria and other countries.When pressedon this issue,they
reiteratedthat they standby their Oct. 3 commitmentnot to transfernuclearmaterials,
technology or know-how to other countries.

- In my view, the mostimportantrisk-reductionactionsnow areto stopthe productionof
more plutoniumandto stopexportof existingplutoniumandnucleartechnologiesThe
current situation puts us within reach of stopping plutonium production for the
foreseeabldéuture. Thefive partiesshoulddo everythingin their powerto getthe DPRK
to finish the disablemenexpeditiouslyandto move on to dismantlementWhereaghe
United Statesshouldcontinueto pressfor a OcompletandcorrectQleclarationit is more
importantto stop additional productionthanit is to substantiatevhetherthe current
inventoryis 30 kg or 50 kg andto find out to exactlywhatlevel they developeduranium
enrichment.However,it is imperativethat the DPRK leadershipunderstandshat any
previousor future exportof fissile materials(or of nuclearweaponsyepresentaredline
and cannot be tolerated by the United States and the other parties.

- Althoughthe DPRK hasput nuclearworkerreorientatioron the backburnerwaiting for

the next stage, we had substantial discussions about potential prospects. We learned much
aboutthe currentstatusof the IRT-2000researchreactor,which could be reconfigured

for research and medical applications.
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Yongbyon Nuclear Complex: Shut-down and disablement.

On July 15, 2007,the DPRK shutdown and sealedthe key nuclearfacilities at
YongbyonandallowedlAEA inspectordackto monitorthe shut-down DPRK workers
beganto disablethesefacilities underU.S. technicalsupervisiora few monthslater. The
shut-downhaltsthe productionof additionalbombfuel (plutonium)andthe disablement
makes it more difficult to restart plutonium production should the DPRK decide to do so.

OnFeb.14,2008,our delegationvasgivenaccesso the Yongbyonnuclearfacilities
to independentlyerify the disablementactions.We found the level of cooperation
betweenthe DPRK nuclear specialistsand the U.S. team that is supervisingthe
disablementto be excellent. The U.S. has supplieda large amountof equipment,
including protectiveclothing andradiationmonitors,to allow the DPRK to disablethe
facilities expeditiouslyand safely. Until the recentslow-down,the two sidesstruckthe
properbalancebetweerdoingthejob expeditiouslyanddoingit safely. The dischargeof
the spentfuel wasinitially delayedbecausehe cooling pool waterlevel waslow andthe
chemistrywas not acceptabldo allow safestorageof the magnesiumalloy-clad spent
fuel rods.Moreover,the watertreatmenftacility wasnot operationalTheinitial speedof
discharge also was a good compromise between political expediency and safety.

The Americanpresenceand equipmentsuppliedhasalso significantly changed
the healthand safetypracticesat the Yongbyonfacilities. Unlike during prior visits to
Yongbyon,we wererequiredto wearprotectiveclothingin all buildings.Improvedhealth
and safety practices were evident in all of them.

Yongbyonofficials defined12 disablementctions.Theseactionsweretakenat
thethreekey nuclearfacilities Bthe fuel fabricationfacility, the5 MWe reactor,andthe
reprocessindacility (RadiochemicalLaboratory).DPRK officials took the unusualstep
of allowing us to take photograph=f the disabledequipment.Photosof the disabled
equipment can be found at: http://cisac.stanford.edu/news/hecker

The following constitutethe 12 disablementactionsas defined by Yongbyon
officials™
Fuel Fabrication Facility:
1) Removal and storage of all three uranium ore concentrate dissolver tanks.
2) Removalandstorageof all sevenuraniumconversiorfurnacesjncluding storage
of refractory bricks and mortar sand.
3) Removaland storageof both metal castingfurnacesand vacuumsystem,and
removal and storage of eight machining lathes.
4) Storageof the remainingUOs; powderin bagswith monitoring by IAEA (this
constitutes nearly five tons of powder).
5 MWereactor:

! The United States has apparently defined 11 disablement actions that are somewhat different from the
DPRK list. The U.S. list does not include #4 and combines #5 and #6. It also includes one additional action
b the disablement of fresh, unclad fuel rods fabricated prior to 1994 and stored at the fuel fabrication
facility. By U.S. count, eight out of 11 actions have been completed as of Feb. 14, 2008.
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5) Cutandremovalof portionsof steelpiping of the secondarycoolingloop outside
the reactor building.

6) Removal of the wood interior structure of the cooling tower.

7) Discharge of 8000 spent fuel rods.

8) Removal and storage of the control rod drive mechanisms.

Reprocessing Facility

9) Cut cableand removalof drive mechanisntor trolley that movesspentfuel
caskets from the fuel receiving building into the reprocessing facility.

10)Cut two of the four steam lines into the reprocessing facility.

11)Removalof the craneanddoor actuatorghat permit spentfuel rodsto enterthe
reprocessing facility (at Level -1).

12)Removalof the drive mechanismdor the fuel cladding shearingand slitting
machines (at Level -1).

The operationaldefinition of Odisablementi® to makeit more difficult, but not
impossible,to restartthe nuclearfacilities. As of Feb. 14, 10 of the 12 disablement
actionsidentified by the DPRK had beencompleted.The dischargeof the reactorfuel
rods from the 5 MWe reactor(#7) wasintentionally sloweddown by the DPRK. The
removalof the controlrod drive mechanism&#8) will be completedonceall fuel rodsare
discharged.

5 MWereactor. Severalsectionsof pipe in the secondarycoolingloop hadbeencut
andwerelying on the ground.The internalwoodenstructureof the cooling tower had
beentakendownanddisposedf (some240 cubic metersof wood). The Chief Engineer
told usthatit would takeoneyearto rebuild this structure althoughit mostlikely could
be done much more rapidly if necessaryThe initial dischargeof fuel beganin mid-
Decembel007atarateof 80 fuel rodsperday.At this rateit would havetaken100days
to finish thejob. However,the DPRK hassinceslowedtherateto 30 perdayto allow the
otherfive partiesto catchup with their commitmentgperthe Oct. 3, 2007 second-phase
actionsagreementOn Feb.14, 2008, we weretold that 1440 of the 8000fuel rodshad
beendischarged Hence,the reactorfuel dischargemay not be completeuntil late
September 2008.

Shouldthe DPRK chooseo restartthe reactor theywould haveto rebuildtheinterior
of the cooling tower or find alternativepathsto releasesteamfrom the reactor.In
addition,the moreof the currentfuel in the reactoris dischargedthe longerit will take
themto reloadthe reactorwith new fuel. They havein storagelessthana quarterof a
reactorload of cladfuel rods.Theyalsohavein storagea full load of bareuraniumfuel
rods (our bestestimateis 12,000)for the 50 MWe reactor.Ilt appeardhatthesecanbe
usedfor the5 MWe reactor but mayrequiresomemachining,andwould haveto beclad
with magnesiumalloy cladding. Theseoperationswould requirethe reconstitutionof
partsof the fuel fabricationfacility, including the machineshop.Suchactionswould
most likely take close to one year.

Oneof the mostnotableactionsat the reactoris the installationof radiationmonitors
in thereactorbuilding thatremotelymonitortheremovalof the fuel rods.This instrument



March 14, 2008

packagecontainsgamma-raydetectorsand a neutrondetectorbuilt at Los Alamos
National Laboratory and installed by its technical specialists.

Fuel Fabrication Facility. The front end of fuel fabrication(Bldg. 1) hadbeen
operatingmakinguraniumdioxide (UO,) from uraniumore concentrateight up to the
time the facility wasshutdown on July 15, 2007. The backendwas operationalwith
sevenconversionfurnacestwo castingfurnacesand eight machininglathes.However,
the middle part, the fluorination facility, had deterioratedso badly during the freeze
(1994to 2003)thatthe building hasbeenabandonedaswe wereshownin August2007).
However,the DPRK hadrecentlycompletedalternatefluorination equipmentusingdry
ratherthanwet techniques)n oneof the ancillary buildings.However,this wasa make-
shift operationthathaslimited through-putpotential.lt wasnot putinto full operationby
the time of the shut-down on July 15.

The disablementstepstaken at the fuel fabricationfacility focusedon those
buildingsandequipmenthatwerein reasonabl&vorking order. Theremovalof thethree
uraniumdissolvertanks and the disassemblyof the sevenconversionfurnaces(with
thousand®f refractorybricks) areseriousdisablemensteps.The removalof the casting
furnacesandthe machininglathesalso constitutesignificantsteps.The DPRK hasnot
beenwilling to take stepsto renderthe freshfuel in storagenot usablefor a reactorre-
start. Thesefuel rodscould be bent,makingit necessaryo recastandremanufactur¢he
rodsto precisetolerances.Or, sincethe uraniummetal contentis substantialcloseto
100 metrictonsof naturaluraniummetal),the freshfuel rodscould be soldto oneof the
five parties,which could usethe uraniumasfeed materialfor light-waterreactorfuel.
DPRK officials say that they await additional correspondingneasuresdy the United
Statesbeforetheyarewilling to takeactionson the freshfuel rods.If the freshfuel rods
are bent, the DPRK would haveto recastand remachinewhich would add several
monthsto arestarttime. If thefreshfuel weresold,thenthe DPRK would haveto restart
the entire fuel fabricationfacility and producenew uraniummetal, which would add
approximately a year to a restart time.

Reprocessingracility (Radiochemicalaboratory). The disablementactionsat
the Reprocessindracility wererestrictedto the front endbthe fuel transferbuilding and
fuel transferareasn the mainbuilding. The hot cellsandthe plutoniumlaboratoriehave
not beenaffected.At this time, no newspentfuel canbetransferrecandprocessedt the
plant. The four disablemenactionsat thefacility aresubstantialput could mostlikely be
reversed in a matter of months.

The principal reasonfor leavingthe hot cells in tact for now is that they still
containall high-level radioactivewaste (a volume of ~80 cubic meters)from their
reprocessingampaignsin addition,the facility alsocontainslow-level uraniumwaste
from previouscampaignsThe high-levelwasterepresentshe mosthazardougproductof
the reprocessingperations.lt is importantthat it be treated,storedand disposedof
properly. The DPRK hasvery little experiencewith suchwaste.Whenquestionedabout
their dispositionplans,theytold usthatthey haveonly donea few experimenton waste
disposal.They have exploredyvitrification of the wasteand separatiornof cesiumand
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strontiumwith subsequendlisposalof whatremainsasmid-levelwaste.They havedone
somesmall-scalevitrification experimentsWhenquestionedbouttheir plansto disable
the hot cells or the plutoniumlaboratoriesthey saidthey hadno suchplansbecausehey
considered the entire Reprocessing Facility disabled if the front end is disabled.

In response&o my question,Yongbyonofficials statedthattheyarenot ableto do
any equipmentmaintenanceThey said all of the facilities in questionareunderlAEA
sealandmonitoring.Whenaskedhow long they cando without maintenancandstill be
ableto salvagethe facilities, they saidthat the ability to restartthe facility vanishedf
maintenanceestrictionslast for a long time (they did not define what they meanby
long). In anycasetheyhavealimited time to treatthe high-levelwasteor wind up with a
significantsafetyproblem.They estimatedhatit would takethemoneyearto finish the
waste treatment job.

It is importantto understandandto be preparedfor the fact that the DPRK will
haveto restartthe Reprocessingacility sometimein the nextyearor soto allow for the
safedisposalof its high-levelradioactive wasteand the remaininglow-level uranium
waste.l alsostronglyurgereconsiderationf the decisionto shipthe currentload of spent
fuel out of the DPRK. The spentfuel rodsarenow beingdischargednto the cooling pool
wheretheywould haveto berecannedor safetransportatioroutsidethe DPRK. It is still
possibleto re-installthe disabledequipmenbon the front endof the Reprocessing-acility
and to conductone more reprocessingcampaignwith IAEA monitoring. Although
diplomatically this may be considereda stepbackward,technicallyit would be a giant
stepforward. Technicalconsiderationstrongly favor reprocessinghe spentfuel under
IAEA monitoringanddealingwith the dispositionof 10 to 12 kilogramsof plutonium.
The currentplan of recanning50,000kg of highly radioactivespentfuel for interim
storageandeventualshipments a monumentajob. Moreover,eventuallythis spentfuel
will haveto be reprocessedomewheralueto its unstablenature. DPRK officials stated
thatthefinal dispositionof thefuel rodshasnot yet beendecidedn the six-partyprocess.
They are taking the disablementdismantlementandfinal abandonmentne stepat a
time.

My overall assessmerns that the disablementctionsare significant.| believe
that the DPRK leadershiphasmadethe decisionto permanentlyshutdown plutonium
productionif the otherpartiesdo their part. However,they haveretaineda hedgeto be
ableto restartthe facilities if the agreementalls through.All of the equipmentemoved
as part of disablemenis beingstored.A key questionis how much of a time delayto
restartthe YongbyonNuclearComplexis incurredby the disablementctionsandto
what level could the DPRK reconstitute or enhance plutonium production.

At this point, all actionscould be reversedandthe facilities restarted With only
approximatelyone quarterof the reactorfuel having beendischargedo date (end of
February2008),it may take six to 12 monthsto restartall facilities. If the reactorfuel
dischargas completedandthe freshfuel in storagds disabledor sold,thetime for restart
would mostlikely increaseo 12 to 18 months.In any case noneof theseactionscanbe
taken without the knowledge of the U.S disablementteam and IAEA technical
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monitoringteam.Also, sinceno maintenances allowed,the longerthe facilities remain
disabled, the more difficult it will be for the DPRK to restart them.

However,evenif the DPRK decidegto breakout of the six-partyagreemenand
restartoperationsjt will haveonly limited capacityfor plutonium production.in the
scenariadescribedabove it maybe possibleto replacethe dischargeduel andreloadone
morereactorcore with freshfuel. Consequentlythe DPRK could continueto produce
approximatelysix kilogram of plutonium(or roughly onebombOworth) peryearfor the
nextfour to six years.If they reconstituteall fuel fabricationfacilities, thenthey could
produceadditionalfuel for future reloadingandcontinueto producethatmuchplutonium
into theforeseeabléuture. Althoughthe 5 MWe reactorhadsomeoperationabifficulties
before the shut-down, it can most likely be kept operational for quite a few years.

The DPRKwould not be ableto scaleup its plutoniumproductionany time soon.
Basedon discussionsand observationdrom my previousvisits, | believethat the 50
MWe and200 MWe reactorsarenot salvageableThe DPRK would haveto startover. It
haslimited industrial capacityto build thesereactorsin the nearfuture. Therefore the
mostthat a restartedY ongbyonplutonium productioncomplexcould produceover the
next five to 10 years is one bombOs worth of plutonium per year.

The currentsix-partyprocesshasput within reachpermanentlyshuttingdownthe
Yongbyonplutoniumproductioncomplex.To do so, highestpriority mustbe placedon
completingthe disablemenidischargingthe reactorfuel and disablingor selling the
existing fresh fuel rods) and proceedingto the dismantlementstage.If this is
accomplishedthen the DPRK will not be able to make more bombsand, without
additional nuclear tests, it will not be able to make better bombs.

Discussions with Ministry of Foreign Affairs on declaration of nuclear programs.

AlthoughMinistry of ForeignAffairs officials initially claimedthatthey mettheir
declarationresponsibilitiesn Novemberwhen pressedabouta Ocomplet@nd correctO
declarationthey statedthat they are not preparedo provide sucha list until the five
partiescompletetheir correspondingbligationsaccordingto the Oct. 3 agreementWe
discussedvhat! considerto be thethreeprincipalcomponent®f a completeandcorrect
declaration:1) Plutoniumandweaponization?) Uraniumenrichment,and 3) Nuclear
cooperation and export.

MFA officials claimedthat they told the U.S. governmentthat they have 30
kilograms of reprocesseglutonium.| told them that this amountis lower than my
estimateof 40 to 50 kg basedon findings from four previousvisits to the DPRK. It will
requiresubstantiatooperatiorandtransparencyn their partto verify the lower number.
Suchactionswill requireaccesgo reactorproductionrecords,reactorcomponentand
products,reprocessinglant recordsand facilities, and wasteproductsand sites. MFA
officials saidthey arepreparedo providesuchaccesoncewe moveto the nextstage!l
askedaboutdeclarationof the weaponizationfacilities, such as thosein which the
plutonium pits are castand machinedthe explosivesare producedand assembledand
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the weaponsthemselvegall of which I believe are outsidethe Yongbyon nuclear
complex).MFA officials saidthey are not preparedo declarethesefacilities until the
five parties meet their Oct. 3 obligations.

With regardto uraniumenrichmentMFA officials told usthattheyhaveresolved
this issuewith the Americans.They gaveU.S. expertsaccesdo the aluminumtubesin
guestionat a missile factory and demonstratedhat thesewere not usedfor enrichment
purposesin responsdo my questionaboutreportsof A.Q. Kahn having sold them
centrifuges,they said OthatOgour story.Ol told them that, in fact, it was Pakistani
PresidenMusharrafOstory sincehe statedthis in his recentbook. They respondedhat
they haveno uraniumenrichmentconnectiongo Pakistan.We weretold that DPRK
military andindustrial officials were extremelyunhappywith the accesgshe Americans
were grantedand with the fact that they were given samplesof the aluminumtubesin
guestionWhenl askedto visit this factory,| wastold thatneitherl, nor anyoneelse,will
getaccessgain.Clearly,theywereunhappywith the consequencesf havinggiving the
U.S. access and samples.

We discussedhe issueof nuclearcooperationand possibleexport of nuclear
materialsandtechnology Specifically,we statedthatit is well knownthatthe DPRK has
dealtwith countriessuchasPakistanjran andSyriain the areaof missiletechnologiesl
saidthat| cannotrule out that similar cooperatiorhasoccurredin the nuclearfield. |
specificallymentionedhe concerngeportedin the pressthatthe Syriansite bombedby
Israelon Sept.6, 2007may havebeena nuclearfacility andthatthe DPRK mayhavehad
a connectionto sucha facility. | statedthatit is quite likely thatthe Syriansite wasa
nuclearsite basedon thesereportsandthe fact that Syria cleanedup the bombedsite so
rapidly andcompletely.l alsosaidthat!| find it conceivablethatthe DPRK may have
assistedyriain suchaventure. MFA officials deniedhavingany nuclearconnectiongo
Syria. Whenwe reiteratedthe importanceof preventingnuclearexports,we weretold
thatthe DPRK will abideby the Oct. 3, 2007agreemenhot to transfemuclearmaterials,
technology,or know-how.We stressedur concernthat shouldpasttransferscometo
light in the future, they may derail the diplomatic process.

What we found in our discussionwith MFA officials is that at this point they
justify not providing a completeand correctdeclarationon the lack of progressby the
otherfive partiesof living up to their Oct. 3 commitmentsSpecifically,we weretold that
insteadof onemillion tonsof heavyfuel oil thatwaspromised(500,000tonsin HFO and
500,000tonsin HFO equivalent)only 200,000tonshavebeendeliveredandSouthKorea
andChinahaveprovidedvery little of the HFO equivalentin addition,they expectedhe
United Statesto removethem from the statessponsoringterrorismlist and drop the
applicationof the Tradingwith the EnemyAct. Theycomplainedhatneitherof thesehas
beendone.Consequentlythey havesloweddowntheir disablementctionsandthey are
not prepared to present a complete declaration.
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Dealing with the current negotiations impasse.

In my view, the greatesthreatsposedby the DPRK nuclearprogramare 1) The
potentialexportof nuclearweaponsfissile materials,or nucleartechnologyandknow-
how and2) The possessionf a limited nucleararsenabndinventoryof fissile materials
(specifically,plutonium).We hadpreviouslyestimatedhe DPRK inventoryof plutonium
to be quite small D40 to 50 kg. The DPRKOsleclaratiorof 30 kg is plausible,but must
be verified. The Oct. 9, 2006 nucleartestwas at bestonly partially successfulHence,
their smallnucleararsenals mostlikely of primitive design.it is highly unlikely thatthe
DPRK hasthe confidenceo mounta nucleardeviceon a missile.Moreover,it is unlikely
that they can develop a more sophisticated weapon without additional nuclear tests.

The most important risk-reductionactions are to stop the production of more
plutoniumandto stopexportof existingplutoniumandnucleartechnologiesThe current
situation puts us within reachof stoppingplutonium productionfor the foreseeable
future. Thefive partiesshoulddo everythingin their powerto getthe DPRKto finish the
disablemenexpeditiouslyand to moveon to dismantlementt is moreimportantto stop
additionalproductionthanit is to substantiatevhetherthe currentinventoryis 30 kg or
50 kg. Not permittingthe plutoniuminventoryto grow reduceghelikelinood of exportor
of additionalnucleartests.In otherwords,no more bombs,no betterbombs,andless
likelihood of export.

It will, of coursebeimportantto verify the exactquantitiesof plutoniumproduced
and expendedDPRK officials indicatedthey are preparedto do what is requiredfor
adequateverification oncethe five partiesmeettheir commitmentsLikewise, it will be
importantto determinethe exactnatureof the uraniumenrichmenteffort. MFA officials
believedthat the extraordinaryaccessallowedU.S. specialistdo the aluminumtubesat
the missile factory was adequateto prove they do not have a uranium enrichment
program.However,this exerciseresultedin new questionssince tracesof enriched
uraniumwere reportedto havebeendetectedon the aluminumtubes.In addition, the
DPRK hasnot adequatelyaddressedhe Pakistaniconnectionlt is very likely thatthe
DPRK had a uraniumenrichmentresearcheffort, but unlikely that it camecloseto
commercialscale Therefore the United Statesshouldcontinueto pressfor a Ocomplete
and correctOdeclaration,but not allow this to impedecompletingthe disablemenand
moving on to dismantlement of the Yongbyon nuclear complex.

The potential of nuclearexportsfrom the DPRK representsa seriousrisk. It is
imperativethat the DPRK leadershipunderstandshat any previousor future exportof
fissile materials(or of nuclearweaponsyepresents redline andcannotbe toleratedby
the United Statesandthe otherparties.The exportof nucleartechnologier know-how
mustbe acknowledgedand assessedand mostimportantly must be terminated.Such
exportsare especiallyworrisometo statessuchas Iran that are developinga robust
nuclearinfrastructureundera civilian umbrella.DPRK officials focusedtheir discussion
of exportson the future, statingthat they will abideby the Oct. 3 agreemennot to
transfernuclearmaterials technologier know-how.However,a reconciliationof past
activities must be included.
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Thefinal eliminationof all nuclearweaponsandweapons-usablmaterialshavebeen
agreedo in principlein the Sept.19, 2005Joint StatementHowever the detailshavenot
beenworkedout. | believethat denuclearizatiorof the KoreanPeninsulawill requirea
transformationin relationshipsbetweenthe DPRK and the United States.Ilt appears
possible but may be along way off. The United Statesshouldnot only pressChinaand
SouthKoreato getthe DPRK to comply, but it shouldmeetits own obligationsand put
the burden squarely on the DPRK to proceed with denuclearization.

Nuclear worker redirection.

We told our MFA hoststhatwe wereinterestedn exploringthe futureredirection
of the Yongbyon nuclearworkers. Since the Soviet-built IRT-2000 reactor could
potentially be usedfor medicalisotope production,| askedto visit the reactorand
determinekey operationalcharacteristicsWe weretold that althoughthe future of the
nuclearworkersis important,the DPRK wasnot preparedo discussthis subjectat this
time. Theyindicatedthat suchdiscussionsvould be initiated oncedismantlemenof the
Yongbyon facilities had been achieved. We were denied access to the IRT-2000 reactor.

At Yongbyon,we metwith former YongbyonDirector, Dr. Ri Hong Sop, other
Yongbyon officials, and officials from the GeneralDepartmentof Atomic Energy
(GDAE). They repeatedhe MFA commentthat this is not the propertime to discuss
workerreorientationHowever,theywerewilling to getourinputandtheydid respondo
our questionsWe wereableto find out the key operatingparametergor the IRT-2000
reactor and its operational status without a visit.

Dr. Ri said that in the future they would like the Yongbyonworkforceto be
directedto energy;specificallypeacefuhuclearenergy.Theyexpectthatan LWR will be
introduced.They couldtrain their techniciansandengineerdor the LWR. Theyarealso
studyinghow to train their nuclearengineersn otherareasHe saidheis interestedn my
ideas.He wantedto know how to keepa scientific basefor the future. This could be
implementedafter the agreements fulfilled. To date,they arestill only thinking about
this. They are not ready to do anything.

| presented the following ideas for consideration:
1) In the near future, the focus will be on dismantlementwhich will require
decontaminatiorand decommissioningof facilities. Theseactivities will engagea
significant fraction of the Yongbyon workforce.

2) The Yongbyonnuclearcomplexhassignificantneedsn radiationhealthphysicsand
environmentatemediationTheir facilities containa lot of radioactivematerialsandthere
is heavycontaminationlt will be importantfor themto do the job safely. We could
developcollaborationsn radiationmonitoringandassessmerf healtheffects. TheU.S.
hasmanyyearsof experiencen assessinthe healtheffectsof radiation.Similarly, it has
developedsignificantexpertisan environmentahssessmergndremediation.Yongbyon

10
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officials agreedthat theseare good areasfor cooperationonce dismantlements
complete. They indicated that they have also been thinking along these lines.

3) | discussedhe potential use of the IRT-2000 reactorfor researchmedical,and
industrialapplications! told Yongbyonofficials that we havea lot of experiencewith
researchreactors We hadoneat Los Alamoswhile | wasdirector.| alsohaveworked
closelywith colleaguedrom the former SovietUnion who workedwith reactorssimilar
to the IRT-2000reactor.l presente@nextensivdist of possibleapplicationdor the IRT-
2000reactorandtold themthatwe needto know the specificationsf the reactorto judge
what applicationsmay be feasible.The list includedradioisotopeproduction(primarily
for medical applications), neutron activation analysis, neutron diffraction and
radiography neutrontransmutatiordoping, reactorfuel studies,and neutronradiation
cancer therapy.

Yongbyonofficials respondedhat they have had experiencewith someof the
applicationsl had mentioned.They were clearly pleasedwith my discussionof the
possibleoptions.They saidthe key to the IRT-2000reactoris the fuel. They havenot
beenableto getdelivery of new fuel (Director Ri had previouslytold me all fuel was
suppliedby the Soviet Union, and that they had not receivedany new fuel sincethe
dissolutionof the SovietUnion). The mostrecentfuel usedin the reactorwas36 and80
% enrichedin U-235.1 told themthatit would not be possibleto get new HEU fuel
becaus®f proliferationconcernsTheyindicatedthatit would be possibleto convertthe
corebackto low-enricheduranium,which is whatthe original fuel waswhenthereactor
wasdeliveredby the SovietUnion. The alsostatedthatthe reactorcould be operatedor
several more decades with rather minor enhancements.

Yonbyonofficials statedthat they haveexperiencean the productionof medical
andindustrialisotopesThe IsotopeProductionLaboratory(IPL) haschannelghatallows
them to extracttargetsand extractthe radioisotopef interest.They have not done
cancertreatment® saidthey could not get results(it wasnot clearwhetheror not they
actuallytried). He saidit would be helpful to haveexchangesn this area.They have
people who suffer from thyroid cancer, but canOt treat them.

Director Ri also indicated that they would like to put their technical people onto
projects for light-water reactors (LWR). If Yongbyon is shut down, he and his colleagues
will be concerned about their engineers will do. They have no LWR experience now, but
they would retrain them. They will need to think about how to best accomplish that. |
asked about what Yongbyon workers could do outside the nuclear arena. | told him that
this has turned out to be difficult in the U.S. and Russia. It depends on what skills and
talents their workers have. Ri said there will be time in the future to share that kind of
information about Yongbyon workers. He hopes that time will come.
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