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Dear Ch airman Pal 1adino, 00C ..

BRANCH
.

As a former employee of the 3; ate Department who has
worked on nonproliferation matters, it is my strong feeling
that con =istency is the hal1 mark of a successful
nonproliferation policy. I encourage you to uphold the
NRC's decision to deny HEU fuels for research 'eactors where
feasible. At t act.e d you <+i l l f i c.d my statemeit to the
Ccngress on this irsae.

Zincerely,
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Octder 10. IMd
42sgtress la that seclear es peas can be f tbricated f rom thle
material. The proliferation risk assocleted eith NEU Is that It can
be good directly to make nucleer esopons, unlike the los-enriched

STATEnENI 0F CR. david W. HAFEMEISTER erenlum used, f or exemple, la power reactors. No further earlchment,
generally very costly and difficult, would be necessory in order

Sebcomelites on Energy Developeent and Applications, end stillas the meteriel in a clandestine fission emploolve, thus making
lebcomalttee os Energy Research and Prodection, it a potentially attractive target for theft or diversloe. For this

Committee on Science end Technology and related reasons. It has been the policy, both nationally and
Mosse of Representatives Internationfly, to ottoept to alnlose the enoont of HEU In use.*

REgUARDING THE NEED TO CONVERT COMt3fic RESE ARCH REACTOR $ The American Nuclear Society echnowledges thle problem. In e
FROM HIGPLY ENRICMED TO Lou-ENRICHED URNAltM FUELS recent study (C. Starr, Science 22d, 952 (19448), the American Nuclear

Society stated thet:

910GRAPHT BRIEF 'There are noe about 350 resserch reactore in about 50
countries, of which 25 are developing countries. Many of

I en e Professor of phyelte et the Callfornie Polytechplc these reactore are too small ic produce signficant enounts
University. My curricelee wifee is affached. Free 1962 to 1966, I of plutonism. However, most of them have been supplied alth

! seed research reactor s et the University of Illinois and at the Los highly enriched urenlum feel, which, in principle, might be
Alemas Scientific Laboratory to carry out experiments In nuclear and accumulated to make a single nuclear device. This
selle state physics. From 1975 to 1977 e I was Science Advisor to possibilty is nos beleg precluded by conversion to lower
5sactor John Glenn, she oss the Ad-Hoc Cheltmen of the Governmental enrichment tiess then 20 percenti designs."

j Af f elrs Committee on Nonprollieretion matters. From 1977-79 I ses
Spsclel Assistent end Esport Consultant to Under Secretary of State HEU u(APONSi

Lucy Season and Deputy Under Secretary Joseph hye, working primerlly Ii

on nonprollferation metters. Among other responsibilities, I ses the i Slace HEU can be used directly to fashion a clandestine fission
Ised State Department delegate to worklag Group 8 I Advanced Fuel Cycle | emplosive by eithet- a state or a terrorist group, the use of HEU
and Risctor concepts) of the Internettonni Fuel Cycle Evolustion should be ulnielsed, and when HEU is used it must be ender esequate
llRFCEI which ess held at the internelonel Atomic Energy Agency flAEA) physical security. LEU is considerably less effective es e nucteer
in vienne. Subgroup C of Ohle merkino Greep had as its solo tesk the ,,,,,,go. 3,c, gg3 19 requires about IS timas more leu wennlum than
essessment of methods of redecing prollteretton risks associated with HEU uranium Islth reflectorst. (2) about 3 times mor e U-235., and 133
resstrch reectors. I also een a member of the Interagency Subgroup on it is much more difficult to develop and deliver a nuclear esopon that
husleer Emports 15NEC). consists of hundreds of hilograms of urenlum.

4

. CONCL US ION Hl5TORICAL PE R SPE CT I V E
I It Is my opinton that research reactors in the U.S. should be The ladlen device of 1974 hlghtened.concerne In the U.S., the'

reqstrad to convert f ree high-enriched erentum f uels INEU) to Congress, and the Executive Branch. Shortly after this event, about
los-enriched urenlum fuels litUS. The loser flum reactors con convert , ,, .helf dozen contracts were algned to emport enrichment end,

to the presently evellette urenlue-elsminum fuels, and the higher flux | reprocessing plants to smaller nettons, many of which did not have en
f resctors con convert to the eropium-sillcon fuels shich alli be economic need f or such facilities. In response to these events, the

evelltble in a few yeere. Enceptions to thle conversion should be Congress commissioned a study by the Office of Technology Assessment.
|'ellowed only upon a finding that the pov fuels would not be feasible * The OTA report (1977) acknostedged that solutions to nuclear

This conclusion Is based os (Il requirements for adequete physical nonprollferation are not slople by stating thats
sscarity, (2) consistency eith the nettonel pellcy on '

nazprallferation, and (38 techalcol evellebility of the noe LEU feels, ett to not too late to conteln prollf eration et a lor:1
If ths KRC's proposed role regelring conversion to non-seapons Grade which con be assimilated by the Internettonal political

'

feel dess not go foreerd es planned, which I thlak ecold be e mistake * eystem. However, there are no single or ell-purpose
End HEU remained at these reactors, security would hevo to be strictly solutional no short-cuts. A viable nonprollteration policy
increasse. The strictly lacreased security would be for more elli require the cooralneted, planned use of a alde verlety
expSnsive then conversion, 19 sould be acadeelcelly intrustre, and it of measurse."
sculd b3 for less effective in redecing riske of theft of
occpsas-usable materfel, Fellare to go foreerd eith domestic THE RESPONSE OF THE CONGRESS
conversion sould three e esjer obstical in the say of our long
etending foreI0m policy geel of conversion of foreign reactore and

. The U.S. Congress (essentially unanimously) responded to thle
redsetlen In the laternellonel commerce of HEU. I altustion by passing the Nuclear Nonprollteration Act of 1978 (NNPA)

i and the Glenn-Symington Amendment. As a result of these end other
WEAPONS IMPLICATIONS

ThIre is general agreement that highly-enriched erenlum le
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set tons, the U.S. palley is is sinistes the ete gf HE3 la th3 e*Plda
The I:.S. government has not emported NEU for lower-f ren reactere, and

thle position, het I kno of no serloon so ,,elig,,,,lo, e,,ll ,,,,,,

it his coked for converslee to higher density feels la the fatore for who would disegree eith the conversion requirement. As se have seen
from the examples of Pakisten and frog, nonprellferation can behightt-flen reactors. This pregree, known es the Reduced-Earichegat

Pr ogr ee f RERTR), represents the officiel comproelsed by other forelga policy concerns. It le tree that the
Essecrch and Test Reactorthe United States steed et ottoppflag to reduce enrichments carrying out of a sanction egelnst one netton. eey seII cost es in our
policy of diplomatic standing with that netton, and that larger evente (such es
af Passerch reactor feels and ,thee the seoent of leEU la eso, the Soviet Investon of Afgentstent con push nonprollferation policy

the other say, toserds Ignorlag the problem. The beesty of the HIU
INT (RW4fl0NAL RESPONSE j

conversion proposal is that, for et most $l3 elllion, the U. S. can

Th3 summary report of the Interneflonel fluclear Fuel Cycle achieve consistency botesen what se deoend of othere and what se

Evelsatisn 199g0) has stated that It is inesible to markedly reduce deoend of ourselves. I have found out from personal emperience eben
dealing eith nuclear officiels of other nettons that ' moralthe crasalue enrichment of e great majority of resserch reactorse

1%FCE csdorsed the conversion of HEU f ueled research reactors to leser
leadership" gutte often does not oork la foreign policy, but oost of
es would agree that being inconsistent by favoring our universitya

CKrithmost, reactors with HEU mill certelnly make the political climate abrood f or
the HEU to LEU conversione ele the more difficult. In the area ofHEU ttPORT LICEN5ES nonprollferstion pollcy, the 515 million flgere la relatively minor.

Th3 U.S. no longer elli eccept ses cnemlteents to suport HEU for es coopered to other costs in this area.

research reactors are being sold onlyforeigi research react or s. New INTERNAfl0NAL RAMIFICATIONS IF THE DOMFSTIC RULE 15 REVER5EDA few comalteents for HEU for high-flex researcheith. LEU fuels.rocctars are being carried out on en laterim bests to gelglue, France.
Hellead end Jepen, but, se have asked them to convert to LEU, and, se DomestlC HEU converslen sculd be consistent alth U.S. pollCy of

I esdirstand it, they have agreed to do so. Recently, the U.S. did protecting egelnet the very sorrisome prospect of large quantitles of

empart 0.9 kg of HEU to the Comedien-bellt SLOW POKE reactor in HEU sithout edequate safeguards. Failure to take this precaution in
the U.S. sould damsgo U.S. foreign policy laterests by endercuttingJeestce, but the Canadiens have stated they allt not request any more our government's attempts to reduce laternettonal commerce In HEU and

HEU far their research reactors. convince other nettons of the need to reduce their HEU holdings. I

HEU AND THE APPL ICAfl0N Of THE CtE4N-SyMINGTON AMEN 0 MENT knee from personal experience in representing the State Department In
Interactions ulth nuclear officiels from other countries that 19 elli
be such more dif ficuf f for the U.S. fo succeed in Ifr. policy osThis amendment denlos allitary and econosle old to those

non-nstleer venpons states thof le) exploda e nuclear device, or ibl reduced enrichments and HEU hof dlags abroad If the policy is not
vigoriously pursed at home. This laconsistency sould not be lost onbello enrichment end reprocesstag tecillfles outside of an

Internettonal f r en ew or k . On Arril 6, 1979* this sanction ses oppIIed the nations se are trying to influence.

to Ps.kisten since it ses concluded that Pakfsten ses building en4

carlthment plant to produce weapons. grade ereng ue. Thle sanction see PHYSICAL SECURITY

letar resoved because of the Soviet investen of Afgenisten. I ses
Intlastely involved with this seendment ehlte working with Senator it should be stated that It is both' nettonal epd Internettonal

Glens ljoining him in the House-Senate Conference where the House
policy that kilogram quantitles of HEU must be safeguarded. ohllo

sccepted the Serate lenguagel, and ehlte working la the State timely earning, after the fact, of theft or diversion is a key element'

Dapsrtatnt (debating its scrits before the Cepety Secretary of State, la such safeguards, post-loss reportleg Is not sufficient protection

at CMB seetings, writing testfrony, etc.t This emendment ses adopted and falls to alplaire the possibliftes for unenthorfred removel os

althout dissent in the Congress. The Congrese see, and lo, concerned such meterial. The removal of kilogree quanities of 935 enriched
U-235 sould have entraordinerfly serious pctential conseguences.

abset HEU. ,

Section 10 CFR T3.6Tlallit states thatHEU IN THE IRA 01 REACTOR

This HEU-f ueled research reactor ses destroyed by Israel In 1901. 'Esch licensee ... shall establish end mainteln a phyelcel

France no longer all t suport HEU to f req, bet they allt emport LEU to proctection system that alli echieve the folloslag
objectives:

Iraq.

CONSilitNCY IN FOREIGN POLICY lit Ninfalte the possibillies for unauthorlaed removal of
special nuclear motorial consistent eith the potentlet

|
The professionel staffs concerned with nonprollferation setters . consequences of such actions: and

are canelnced that it would be helpful to convert U.S. resenich
rocciore in order to be consistent alth the French, Canadien, and lill Facilleate the location and recovery of missing special

'
nuclear meterial.*A2crican positions. Interogency acetings et OMB sight try to sof ten'
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Irst sf ell. I soold llhe to edecess the sore * consequences * In Ill. David If. Pafemeister
; he css &&nences of obtelming HlU could be the development of a
isclesr dowlce which could destebillse our Internetlonel freesscrh of
ietibas. This entremely serloes event eig%f hill thousands of people
end c<said be e precursor to en Interneflonel conflict. Next I soold Profeestonal Gus11fications
'Ike is cedress the verd ' consistent * In ll). To slalaise the
essibillites of unautherleed recovel in a e cy which le.consletent

consequences of such a removel [
tks seriousn,ess ofwe,, s ,1agen,the eoteatlel

eith 1. =m-nos:
oh, sic.I .ec.,it, .nd ,. cow.,, ,ech.l..ee .,eens tut

'e s t b3 ovellable. The lhvsothetical) Infraston east be 1 a. Eschelor of Science degree le rechanical Engineering free
Northwestern t niversity.1957a l te- spic I f i c. Is the feellify restly secure? The time line of '

essible rgcovery must be considered. How long sould It tehe for e j A f3. and Ph.D. in Physics. University of Illinois, 1999.196b
.ecowsry ties to arrivet eoeld the signal be triggered by the c. Post-Doc *erai relleushipse
sanstration lato the building. and soald thete be time deleys before los Alamos Scientific Laboratery (19%-66)
'Do p3metration of the secoadery barrierst From where sould recovery American Association for the Advancement of Science
+eam creet would the detection devices be oppIIceble for fuel that w a t ral w y 097 N 6)
.es nat very radioactivet Wos for con a ve%Icte trevel during this
tire is g3t sesy eith the fuell what is seen rete of the circraftt 2. @ m ent
ff it is 70 square kllome'ers per hour, then this would imply a redlee

e. Pechani<41 Engineer. Argonne Nationa11ab (1957-58) )>f 4.7 ka 13 miles). The ainleum velocity of the escape vehicle sould A Thysicist. Los Alamos 1ctentific taboratory (1?G84
save to b3 c. Assistant Professor of Thysics. Carnegle dellow L'niversity (196fM o)

d. Associate Professor of rhysics (1969-72)V ("rH) * 3/T
I

j Frofesser of P*rysics (1972- )
Calif 2rnia Tolytechnic l'niversity. San Luis Otispo. CAshare T is the arrival flee In hours of the monlforIng alrcroft efter :

the first signet. It it took one hour efter detecting the first !
e. Y1 siting Professor of Thysica

University tf Cronirgen, the Netherlands (1972.1980)signet af the violation to obtain a scannleg elecraft above the (

reactsr. the minimum velocity of the vehicle voeld be 3 MPH. It is t f. Legislative Assistent and Science Advisar to Senator John Clenn

difficall to longine any vehlCle being sloe enoegh to get Caught under U.S. Senate (1975-77)

,this circasslances. I n A l fi e'r e65#s, one M1Wif C6RTel n vtftf'e l11I'~~ g. Speelal Aesig'. ant to tlnder leeretary of State Luc ~ Bennon arul
poputy.UMer Nratary Joseph pre. U.1. Departnent nf Jtate (1977-1979)post-thsff detection since the fuel would 6e gone, h. Visiting Scientist. Mass. Instit. of Technology (1983-4)

R A01 Af l0N BARRIE R .

3. Experience with Fucleir Non-Pro!!feration Patters
a. U.S. Senates After the detonation by India of a nEclear deviceAs I enderstand It. the redletion level of a bundle of fuel free .

a typical 100 hu reactor eould drop to only about 10 REM / hour in 1974, the Coenittee on Covernmen+al Affairs of the U.S. 5 enate
tunshl6103d at 3 feet) In ebout 7 deys of ter shutdoen. $ lace thle held extenette hearings on ths *Espart Secrganisation Act of 1977

; level seald not deter thoft. It would be necessary to protect the EU ehich dealt eith nuclear nonproliferation. It was my job to be
eith strict physical sacertty measures. the full-time staffperson to the Ad-hoe Chat.ran of the Cor.mittee.

Senator Cler . On hearings and sark-up of the act. I was Senator
e

CONCLUSIONS Clona's main advisor on nuclear non-proliferstion ratters.

Assrsrch reactors in the U.S. should be regelred to convert from 1 A Department of States In 1977. I une appointed as one of tuo
1pecial Assistant on the issue of nuclear nonproliferation toThe lower-flev roectore should do this ulthis the near 6

',HEU to LEU.term, and the higher-flow reactors should convert to LtU shen the U-31 thuler Secretary Benson and Deputy-Linder Secretary Eye. Dr. Ilye
' feels sre evelleblo. Enceptions should be permitted only for the very had the lead role for nuclear non-proliferation in the Emeritive

rare case shere It Can be thosn that thIs convera1on Is Inftestble. Branch arut at*the 14ndon Declear Sgplier Wegotiations.
'If the recciors are not conver ted to LEU, then the reactors should be
cpsrated so that the fuel bundles allI have strict physlcel secarIty During this time. I use intimately involved sith the drafting ar.1
to protect them. Our long standing etforts to reduce HEU uould be passage of the Euclear Non-Proliferation Act of 1978 ;&rticipating
osvarsly dam a ge d if the proposed rule did not go into effect. In the Department of thergy's 3o3 proliferation Alternative Systecs

Assessment ProgTse (NASAP), ens dealing as a repregentative of the
Ikuler Secretary with efftelale of other an'tione* nuclear prograas,

;
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in additten. I seg the lesi State tepartment delegate to
Veding Croup 8 (Advaned rust cycle and Peneter Corcepts)
of the Internatteral Ful Cycle haluation (!MCE) which
use held at the later9ttler41 Atente Shergy Agency (IAEA)
la 7ter.na Subgroup C of thle Veding Group had as its sole
task the asseer.ent of agthods of reduetes reliferation riskn
aneetated with re=earch reacter(e). (05 rc er of interogency5ubgroup on Nuclear Larorts (pt

4. Publicatione
a. Fuclear Non-Proliferatione

' t. "Nontreltfention ar.d Altenutive Puclear Technologies","
feeMelvv Peview 81. 32 (Decenter 1978).

11. "Selence and Society fest is Nuclear Nee,reliferation".
Aae-t es9 Jaten1 ef Phettes tC. 112 (1980)

111. Frire author / editor et the Prestlential Pi ert to the Cor msst
on the environmental 1spects associated with nuclear est s abroad (1980)

iv. co-author / editor of the Supslerent Fuetear bearch and reveleerent
prert settwit*es to .9DA $2 (U.S. auclear cryort Activittee),
septemter 1979.

^

*
.b. Solid State and ruelear P*ystcss

20 articleos four boek chaptery one book

e. Inorgy Technology and Tolleys .

#

15 articles, co-edited 2 books

.
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I AM IN FAVOR OF THE HEU CONVERSION PROPOSAL AND I STRONLY URGE YOU
TO APPROVE THIS VITAL MEASURE.

MICHAEL ROSE

13:14 EST
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TO REPLY BY MAILGRAM MESSAGE, SEE REVERSE SIDE FOR WESTERN UNION'S TOLL- FREE PHONE NUMBERS
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