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Action is requested to arrange ter;0rary use of uranium-233 belcnging
to V. S. 00E for Atomic Energy of Canada, Limited (AECL) critical
experiments at Chalk River Laboratories, Canada.

BACXGROUND:
.

U. S. OCE and Canadian AECL require technical data characterizing
.

physics behavior of proliferation-resistant thorium / uranium-233 fuel~

cycles in c:nverter reactors. The ;ur;cse of this action is to
arrange use of COE-cwned U-233 for expericants in the aECL ZEC-2
critical facility which c:rres;cnd to these needs.

High purity U-233 in the an:unt of abcut 22 kilegrams c:n aining less
than 10 parts per million U-232 ccntamination is necessary to c:nductthe experiments. Material that is 97.35 pure and contains ab0ut 7 ;;
U-232 meets these requirements and is available in the U. S. under
materials project number ?AGC401030. Other near-tar: uses fer ithave not been identified.

The term of this arrangement is to be 30 cenths. The series of
experimen s will require 20 :: 2' ::nths, an: 5 :n:hs are all:..ec
for fuel fabrica-icn and shipment.

The low level irraciaticn of the U-233 in the c:urse of use by AECL
is not to resuit in significant decietion of U-233, nor in an incerase
in U-232 con amination of more than 7 parts per million.

The technical results of the AECL research will be substantial andrelevant to the programmatic interests of the U. 5. General value
references are (a) the ces; of performing equivalen: work in the U. S.
and (b) the level of U. S. effort in areas benefitted by the research.

.

The werk will include measurement in IED-2 of fuel conversion ratios,
detector respenses, fast fission ratios, and reactivity-related
factors (" buckling") for a range of fuel lattice substituti:ns
c:rresponding to advanced, =cderated reactors. The variables within
the range cf ceasurements include lattice spacing, fuel mix ratios
correspondin; to fuel burnup, temperature, a :un Of reactivity

.
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poisoning, and c:mpositi:n of c clant. The 2stic;ted time f:e One :ase

( measurements at one pitch, one t2mperature, one level of pois n, and
Ore coolant) is four weeks, and all the m acurcmants are expected ::
recuire about 20-24 months (the remainder of the 30-:: nth term of AECL
use is allo..ed for fuel preparation, fabrication, shipment and return).
0.:erating costs for an equivalent program in the U. 5. would be cre.

than 51 million if appropriate facilities and staff c:uld be identified.-

In addition, scheduling facilities, fuel conversi:n and fabrication,
and staff reassignment and qualification would increase this figure
substantially.

Worldwide studies of technical and other means for controlling the
weapons proliferation potential attending usaful civil applications of
nuclear pc..er have been intensified at U. S. behest. The Canadian
proposal to do these collabora:i.e experitants is a positive res;cnse
ta this encouragement. Much of the 00E participation in these broad -

nonproliferation studies is as analyses of alt &rnate and prolife.ation
resistant fuel cycles. The AECL experiments will support the parts of~^

Cnis work related to advanced converters because it will no i:n;4r be
b.ased entirely on calculations which are subject :: uncertainties in
peint nuciear data for fuel isotopes and in ap raxi ations usec in the
calculational methods. Near-term demestic effort in these fuel cycle
s tudies will total tens of millions of dollars. If these studies
s!hould lead later to actual design work, the cost of all w rk benefitted
b.'y the AECL experiments would become greater. ,

n.e rec mmended financial basis for this arrangement briefly is that
AECL is to fund all costs directly connected with this use of the U-233,
ar.d that the U. S. is to waive use charges en the U-233 material in view
o-' expected benefits to the DOE assessments of proliferati:n resis ant
n;el cycles.

~~he expenses to be met by AECL include:

those of performing the experiments in ZED-2 (;reater than.

51 million)

costs of removing U-232 daughters fr:m the U-233 if recuired.

costs of chemically converting the uranium to the form needec.

by AECL (up to about 5200,000 by Manua,1 Chapter Appendix 1701,
part IV, 3.5)

the cost of fabricating the U-233 for the experiments (estimate,

S200,000-700,000 depending on need for a new fabricati:n setup)

all charges resulting ' rom handling shi; ment 0: Canada and.

return shipment to the U. 5.g ,

. 0 1361 051
1
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An implied cost of the U. 5. waiver of use charges of ab:ut 5530, 0 0
can be estimated from appe:priate manual c'a?ter and Faderal Ec;istar
entries:.

.

. A sales price of U-233 at less than 10 parts pe'r millien U-233
,- is about $82 per gram (23 F.R. 5314 and Manual Chapter A;;endix

1701, Part IV, A. 6. ). Use charges for scecial nuclear material
are 12.'; of the price basis per year (Federal Register, Vol . 42,
No.189, p 51536). Using the sales price as the price basis,
the use charge is approximated as 582 X 22C00 X .978 X .12 X
2.5, or about 5530,000.

It is noted that this '.saiver

is consistent with Manual Chapter A;;endix 1701, Fart II, 0., l . ,
. .

has an implied cost which is much smaller than either total*

.

AECL costs or the U. S. funding of related proliferati:n
resistant fuel cycle studies, and

only implies a cost figure as no actual cutlay is involved..

The U-233 already exists and there are no alternative uses
for it during the term of this collaboration.

Adverse nuclear proliferation impli. cations will not be a result of
this action. The major AECL objective is to expl re the technical
basis for thorium cycles in CANDU reactors which meet nenprolifera-icn
g:ais consistent with results of the International Fuel Cycle Evalua-
tion. More immediately, the entire 22 kg lot of U-233 1 erial is
to be returr.ed to the U. 5. when the AECL resear:n is ::mplete. The
ratuen can be ac:urately inventoried as the aterial is ac to be
subjected to significant dilution or deple-i n in the ::urse of i s
use by AECL, and arrangements for the ma arial to be inspected shile
in use in Canada are possible. Finally, CA.'iCU operations with
natural uranium since 1968 have produced thcusands of kilograms of'

fissile material. Thus, the presence of 22 kg of U-233 will not
constitute a significant change in availability of fissile matarial
in Canada.

Other c:n=unicatiens concerning this arrangement are:

1. Campbell to Thorne, November 3,1977

2. Sengelsdcrf to Campbell, February 5,1978

3. Campbell to Sengelsdorf, February 15, 1973

4. Critcph to Shiller, .'' arch 14, 1973

D
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5. He :nig draf t, Canadian F.e uest for 5:iev.ific Use of 22.

kgs U-233, April 25,1973

6. Critoph to Shiller, July 28, 1973
'

REC 0i*f'EMOATI0ft: .g g g.

'
We recercend that IA.'e=; hat an arrange:ert with AECL for res: arch
use of (f. S.-c.vned U-233 in the Canadian ZEC;-2 facility as discussed
above.

f4 EXT STEP:

IA shculd establish and carry out actions f:r negetf ating a U. S. COE/,

AECL agreement enabling this AECL use of U-233. .ese actions sh:uld
provide coordinaticn of contacts between U. S. Tabcratory and AECL
staffs concerning U-233 decenca-ination, c:nversion, and U-233 fabri-

~

cation for research usage, costs of these ste;s, nr.d scheduling Of
del i very- RRT staff can give technical su;; set to IA as required.

h W' -f
g uert .arguson-
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Mr. E. Critoph, Director '" """'" , e...g'
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'

Advs.nced Frojects and Reactor
: Physics Division.

Chalk niver Nuclear Laboratories
Ato: ic Energy of Canada Limited
Chalk River, Ontario'

Canada, KCJ lJ10,

.

*

r Mr. Cricoph:. i a
'i

et
'' T7e are pleased to advise you that Cor i:: agrocable in principle

to usa by ACCL cf aiout 22 kg: ci DC::-cunod U-233 for e:gori-
cents in the Id:CL ".ID-2 critical facility without any uso charge.
h'a will need a rooting to discuss in greater detail the proposed
expericents and possibic ter=s and conditions to ensure that the
loan of this U-233 r.octs U.S. non-proliferation objectives. We
ua.ders tand that AECL will pay all costs connected with this use
of the U-233 ani.,furnich the results to CCI.

-:.

We are proceeding to:

(1) Draf t a loan agreer.cnt which will be
furnished to you for revicw and cor.. cat.
(This agrec ant will be a "subsec.!cnt
arran: c:. ant * undar the Nuclear Non-
Troliferation Act of 1973 (?Ci?A) and
will have to be processed under the,

appropriate procedurcs.),

.

(2) Initiate a request to the Nuclear
Kct;.11ato: f Cc=iscion for an e::pcrt
license. This will trigger the
necessary review steps under the NNPA.
In view of the amount of U-233 involved,
this =atter will be submitted by the
Executive Branch to President Carter .

for his approval.
.
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ilr. E. Critoph 2

In the n.cantico, you should start discussiens directly lith.

Oak Fidge concerning convernion and fabrication. Your
contact at the Oak nidge ::aticnal Labore. tory (cr2 L) vill Sc

i 1*. R. E. Lrool. Shank (Arca Coc1c 015, 574-6927) wi th I * . J . R.
! Farrott, Jr. as his alternate.

If you have any co:.rients, sugge$ticas, or cuestions concernine
the above, plossa p2ss t'.e en to ".r. Shiller. Alco, I cuggcct
thr.t you call Mr. Shiller (7 rea Code 202, 252-6133) uith
rosject to sotting up a tre.cting in i~achington as n'entioned
in the first parr. graph abcVe.

i Sincercly,

,

1.l.b
k-/ Harold,/

-

.r
D. Songolsdorf

0 Director for I ucicar t.f fe. irs
Intarnatic..al ::ccicar ..nd
Cechnical Programs-

bec: E. Eandyside, DAS/NTPH. Bengelsdorf, DI?/ONA WI
M. Mc">onough, 0::A -

-

P. Brush, OGC
J. Lewellen, ET-384
R. Brool:sbank, ORNL
M. Moss, ER
D. Cooper, DOS
F. Suchiols, ACOA

.
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OMA:IA CNA:IA ET OGC DOS ACDA
i

DSHILLER:jec McDonough JLewellen Brush Cooper Buchhol
' 07/16/79,
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:R CNA:DIR:IA
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