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ON SAFEGUARDS
prompting one critic to wonder

whether U.S. workers at the agency

know how the agency works ‘
THE REACTION AND THE REPORT — page 8§ EEC UTILITY SEEN AS SOUTH AFRICA’'S SUPPLIER

Amid speculation that South Africa obtained enriched uran-

——— OTHER HIGHLIGHTS ——————

EPA gives in situ miners a bresk — page 4

ODASTER scen good through the year
m S !

DOE takes a back seat to industry 6 rod

- page 16

not something specially enriched for South Africa,” a State Depart-
ment source told NuclearFuel. “There was no new supply contract.”
The U.S. has refused permission for export of enfiched uranium
because of South Africa’s refusal to place its snrichment plant un-

REAGAN ORDERS A LOOK AT der safeguards, although officials say progress.ia being made in that
PRIVATE ENRICHMENT - page2  area. South Africa, meanwhile, has laid off a “small amount” of its
. ‘ B ' enrichment obligation to DOE by selling to a Japancse utility.
Cogema takes the industry by surprise '
— page 2 HOUSE JOINS SENATE IN BUDGET OUT
. o o ' DOE SEES AS A THREAT TO KILL GCEP
NI!C. t&ul m| : ',m regulation h__f;:e 3 . Meeting Nov. 18 to iron out differences between House and Sen-

ate versions of the FY-82 energy and water development appropria-
tions bill, House conferees agreed to a reduction of $86-million in
DOE’s enrichment program. That’s just $4-million less than the Sen-
ate wanted to cut and enough of a cut, according to DOE, to kill the

NRC usurped EPA’s tailings m' agency’s gas centrifuge enrichment plant. '
industry argues in Deaver  — page 5 DOE officials had said that $70-million of the $90-million re-
o duction passed by the Senate would have to come out of GCEP. It
Senstors try again to get Edgemont - would push FY-82 funds for the project down to $530-million, DOE
cleanedwp ) - T page 5 said, causing another year's delay which might drive key contractors
o ‘ away from the project. To make the cut morg palatable to GCEP
Brazil moves forward on UF6 plant " backers, the conferees instructed DOE to make sure the general re-
_ . Tpage? duction is prudently allocated so there is minkmal impact on produc-
- L tion schedules. Said a DOE source: “Imn’t that s great directive — take
PNC reprocesiing fee beats the costof a cut but don’t Jet it have any impact.” ‘
reprocessing in Europe by about . ;
Haronis ',’f'“mh:"‘m I5- DOE AGREES TO RETHINK ITS PROPOSED FEE
S : : FOR EXPORT OF GAS CENTRIFUGE TECHNOLOGY
mrsmwnmn . . DOE officials are telling about 15 U.S. companies involved

in construction of the Portsmouth, Ohio gas eentsifuge enrichment

~ plant (GCEP) the ground rules for preparing proposals to Australian
- compniaconmfbuﬂdhga,lwonwﬂymemhmen' t

plant in Australia. Most important, the companies are told, is that

consolidation - page 17 they may not transfer any classified technology until the U.S. nego-
: : tiates an amended agreement for cooperation with Australia.
Gulf sows down at Mount Taylor DOE tentatively proposes to assess a licestsing fee to reim-
— page 18 burse the federal government for development of the centrifuge

technology. The fee would add about 5% to the costs of building
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the Australian plant, DOE sources say. The companies have
asked DOE to reconsider. DOE, which does not want to render
any U.S. proposal noncompetitive, agreed to consider alterna-
tive approaches to obtaining compensation for its advancement
of the technology.

Competition to provide Australia with enrichment tech-
nology heated up in 1979, when Australia asked a number of
foreign governments if they were willing to participate with a
private Australian group in a multinational enrichment ven-
ture. Late that year, the Australian government encouraged
the development of the Uranium Enrichment Group of Aus-
tralia (Uega), a consortium of the Western Mining Corp., Peko
Wallsend Ltd., the Broken Hill Pty. Ltd. and CSR Ltd. Uega
undertook a prefeasibility study, to which the U.S. contribu-
ted unclassified information, and concluded early this year
that indeed, enrichment is a desirable commercial develop-
ment. It then announced its intention to do a two-year feasi- -
bility study.

At the end of 1981, Uega said that it would like to
choose between centrifuge and chemical exchange technolo-
gies. Sources now say that selection is likely to come in mid-
1982. According to other sources, however, the feasibility
study will last through 1983.

Knowledgeable sources say that gas centrifuge is Uega’s
preferred technology so the U.S. companies’ main competi-
tion is from Urenco, which has had a proposal before Uega
for at least a year. If Urenco were chosen, then the 1971
Treaty of Almelo between the governments of the Nether-
lands, the U.K. and West Germany would have to be amend-
ed to include Australia, sources say.

The lead for developing proposals rests with the three
centrifuge manufacturers — Goodyear Aerospace, Boeing, and
Garrett AiResearch, sources say. For the moment at least, those
three companies are expected to submit separate proposals. A
source at one of the companies, though, says cooperation
among the manufacturers might improve the chances of U.S.
technology being selected. “The Australians are not interest-
ed in seeing a bunch of carpetbaggers,” he says. He adds,
though, that such collaboration, when the companies are com-
peting for future work at GCEP, could pose serious antitrust
problems. And he says it is likely the Justice Department will
be asked for an opinion in the near future.

In addition to the three centrifuge manufacturers, it
would be necessary to form a loose consortium with architect,
engineering and construction companies.to share the risk of
the Australian venture. Sources familiar with Uega’s plans say
the group is looking to the technology supplier to have an
equity in the plant. In addition, the sources say, Uega is look-
ing for a third partner — probably a potential customer like
Japan — who would also have an interest in the facility.

— Michael Knapik, Washington

REAGAN WANTS REPORT BY YEAR'S END
ON PROSPECTS FOR PRIVATE ENRICHMENT

President Ronald Reagan has ordered an interagency re-
view, to be completed by the end of this year, of prospects of

turning over some or all of ¥ ichment enter-
rise to the private sector, and of impacts such a move might

p
HavEon US. aefense, nonproﬁferann, ana oﬂ;er forelgn
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policy interests.
t would have been inconsistent of us if we didn’t look

at greater private sector involvement in the U.S. enrichment
enterprise at the same time we’re allowing private U.S. com-
panies to bid on becoming a partner in an Australian enrich-
ment enterprise,” saida White House source.

A DOE source said the review will incorporate ongoing
work that had been done over the summer in response to re-
quests for a look at privatization by the Office of Management
& Budget and the Office of Science & Technology Policy. He
said DOE efforts to date have raised many of the same ques-
tions that occurred during two previous attempts — in the late
1960s and the mid 1970s — to turn over some or all of urani-
um enrichment capacity to the private sector. Some of those
questions, this source said, are:

— Will the government sell its existing plants to a private
group or just allow a private group to build any new capacity
needed to service world enrichment markets?

— If private firms build only new capacity, how will they
and DOE compete in the enrichment market?

— How will U.S. defense needs for enriched uranium be
met?

— And what types of financial guarantees will private en-
richers require from the federal government before they are
willing to construct a new plant or take over existing ones?

“In other words,” the source said, “there were a whole
host of problems in the past which are only compounded by
the decline in enrichment demand in recent years.” It is un-
likely that private U.S. companies pushed for this review, he
said. “What’s driving this is the consistent Republican Party
philosophy that private enrichment is the ideal way to go.”

INDUSTRY WATCHERS GROPE FOR UNDERSTANDING
OF COGEMA'’S PLAN TO PURCHASE PATHFINDER

Cogema’s purchase of 80% of Pathfinder Mines took the
U.S. uranium industry by surprise, and left many uranium men
perplexed. Some said the purchase made sense, while others
questioned what the French company would do witl more
uranium.

Cogema, a wholly owned subsidiary of the French
Atomic Energy Commission, said it would not be making maj-
or managerial or operational changes after negotiations are
completed. Existing contracts also are not expected to be af-
fected. Neither Cogema nor Utah International, parent to
Pathfinder, would disclose the purchase price, although a
French newspaper said it was $200-million, a price sources
described as reasonable. Negotiations are expected to be com-
pleted by the end of the year.

Pathfinder currently operates three uranium surface
mines and two mills in Wyoming, although its work force
has dwindled from a peak of about 1,600 employees in 1980
to about 775. Its reserves are estimated at 30,000 tonnes
U308. '

The company’s 2,800-ton/day mill in the Gas Hills min-
ing district near Riverton is fed from the Lucky Mc mine near-
by and from the Big Eagle mine near Jeffrey City. The Shir-
ley Basin mine/mill complex, south of Casper, is licensed to
operate at 1,800 tons/day.

While the French are believed by some to be following
a route similar to the one they have taken with coal, by buy-
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lively discussion.

will be the chairmen.

Further details will be forthcommg aoon, bu!,f f

"'ﬂnag'ss APRIL 28, 29,30

They are the Wednesdays Thunday Oad Fnday futened on: by the McGraw-Hill publications. NuclearFuel,
Nucleonics Week and Inside N. RC for amufm Nucleat Commeroe in the '80s:. WWﬂl Be the Buym,

Attendance is to be sharply hxmted 80 as fq grovid“e an atmosphcre conducxve to regxstradts partmpatxon in

The conference will be held at the Pheasmt Run fesort hotet (oomplete with golf com&?md tennis courts),
near St. Charles, I1l., a 35-minute drive west from Chicago’s O’Hare Airport.

John Gray, pres:dent of International Energy Associates Ltd.; W.B. Behnke, vice clmmmu ¢f Common-
wealth Edison, and Marcus- Rowden of thc Wuhmg&on law ﬁrm Fried, Frank, Harris, S

Among the topics to be d,ucussed are: status Of Q}G ‘utility industry and what about it nq g e
demand for equipment, fuel and services, and factors influencing that demand; the W, of the N
dors, architect-engineers and services:suppliers; aqtivities of the maaor dwinom of fual oy

industry needs of government and gowemmmtw of indmtty s

"*f;fwhﬂe save those dates.

oy

heiver & Kampeiman .

ing up mventory and pmpcny wlnn pﬂeumlomom mm
said that route doesn’t necessarily malce seriss-a8 far ss uran:’
ium is concerned. *“1 am surprised: to see Puthfinder withdraw-
ing and Cogema taking over. If it does not make sense for " :
Pathfinder or Utah, why does it for the French?”

U.S. coal reserves are “very huge and cheap to mine,”
he said, but uranium reserves are higher cost than anywhere

in the world. “I guess the French are¢ looking more at the fu-

ture of the industry. It means Cogema is betting more on the -

future of uranium and the auclest indostey than GE (Generat -

Electric), which makes sense.” GE is parent to Utah Iterns-

tional, but all of Pathfinder’s commion stock ty depodiied in a

separate voting trust as pert-of un agreemerit betweest GE and

the US. Depmmem oflwm utln tmcnboiutm

in 1976. - .

Another soutce, knowhdbubh of the indumy nkl
“I have no idea what the French are up to,” but he speculated
it might be for “insurance.” They could buy.into the spot mar-
ket to fulfill existing cantrapts apd:saye Pathfinder Mm
for the French program *‘for another day,” he said. :

NemofMpWdeh&qun-

. ploymmd the local lu;lpmy, in Wyoming. The French ny- |
clear program is in as good 3 shape. ot better than in most other
countries and Whamy thasin the US.,” said one
source. “Pathfinder will fepl.marg sect eaboutthgfntu.t,
he predicted, because the future “Jooks 3 ptﬂg more ctrtain

DLY o

GAC WINS $4.2-MILLION FOR TWO UTILITIES
IN URANIUM SETTLEMENT WiTH ASSERVE Oit

Gulf smu mamw Bloctric wm aplit
$4.2-million hlimo“ﬁ-nﬂlampoundsofmmnaw! ;'
sult of a settlement between General Atomi¢:Co. {GAC)
ana the Reserve Qil; & Minerals Corp. and: Standard Qil Co.
(Ohio). The ssttlement. caneolsa- 1973 contrast under which -
Reserve and Sohio were to deliver $.5-million pounds. of uran-,

,MvnndSohiotodn!ivn

Mexico. Yoa ] )
Under contracts with GAC Phih«lphh was owed 1
million pounds of uranium mdculf 600,000 pounds.

But “there were different time. fr Aelivery-and differ-
ent price mechanisms so that each: 'was prepared to set-
tie for the same amount of mahey,” er for Gulf Ol .
Corp. said. Guif is'a partner in G oatbop: Nuclesr Inc.
The lawyer said the settlementi h\y'm&yu.

the’m Grepona

by theomwmumc i cand-hmrallt
thatrailroadsmynotchngehidm

fuel. That:appeals court decision year (NF, 16 Mnrch

13) affirmed a ruling of the Interstathiimmesce:

that special train service was am ua m' safety :messure,; -
'ufotmdnmmwu

and. that, therefore, charging higtm

i

NRC TAKES eom'non. ovew ‘
an mn tTAm

ailihgs regulating in four
agreement states this month, and although it looks as if Wash-
ingten, Colorado.and 110* R0 e
thority within the next few nyenths;Naw:
is not nearly so close and the situalfion:
the uranium-producing states- ouﬂll psemt
company licenses come upm o

Atomic Energy Act. NRC says the f | uﬂe of the agreement .
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states to execute amended licensing agreements by the Nov. 8
deadline set by the Uranium Mill Tailings Radiation Control

Act of 1978 (UMTRCA) automatically ended the states’ regu- :

latory authority.

In the Federal Register notice announcing the general li-
cense, NRC says the license is conditioned on the operators
complying with all conditions in the agreement state licenses

- they held before Nov. 8, which regulated the management and
disposal of mill tailings. It “continues the status quo and im-
poses no added burden on agreement state licensees.”

NRC also says the general license will terminate when
NRC and a state enter into an amended agreement.

NRC says it expects to enter into such an agreement with
Washington by the end of November, with Colorado sometime
in December, and with Texas in early 1982. “Since complete
amendment documentation has not yet been received from
New Mexico, it is not possible to forecast when an amendment
can be executed,” NRC says.

Robert L. Fonner, an NRC attorney, told NuclearFuel
that “as long as New Mexico is proceeding in good faith to de-
velop a program, the commission will not terminate (the gen-
eral license).” No date was given for final compliance with the
terms set down by NRC.

The commission notes that the general license *“is a temp
orary measure to fill a legal void and not a validation of state
programs for mill tailings or rejection of existing state pro-
grams.”

According to Al Topp; chief of the radiation protection
bureau for New Mexico’s Environmental Improvement Divi-
sion, “There’s lots of work back and forth with our staff be-
fore New Mexico is ready to submit a final proposal.” Topp
went on to say that he felt NRC exercised its authority in
“the mildest possible way’ by issuing the general license.

According to an NRC lawyer, the agency’s action in mak-
ing its general license effective immediately on issuance has
drawn criticism from at least one industry lawyer who main-
tained that the commission could not assert authority over
mill tailings in agreement states without first granting the state
a hearing. The NRC attorney called this theory “flat-out
wrong.” :

Paul Robinson, director of the Southwest Research &
Information Center (SRIC), an Albuquerque-based environ-
mental group, charged that by making the general license effec-
tive immediately — instead of providing a notice period and
opportunity to seek a public hearing — NRC was “precluding
public participation” in its decision. Robinson added, however,
that SRIC does not plan to challenge the legality of that ac-
tion. He said that “the real test” of New Mexico’s amended
regulations will occur when Sohio’s L-Bar uranium mill and
United Nuclear’s Church Rock mill come up for license re- .
newal early next year.

UNC RESOURCES AND FARRIS MINES INC. DROPPED
DAMAGE SUITS against each other last month after UNC

agreed to pay Farris “‘a small cash settlement,” a UNC spokes-
man says. Farris had sued UNC in a federal court in New Mex-
ico asking for $15.5-million in damages and alleging that UNC
broke an oral contract under which Farris was employed to
strip overburden from UNC’s St. Anthony uranium mine. UNC
in turn sued Farris for $2.5-million for failing to fulfill certain
obligations.
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EPA IN SITU MINING AMENDMENTS
GET WARM RESPONSE IN DENVER

Changes proposed by the Environmental Protection
Agency in underground injection control regulations, espe-
cially affecting in situ mining, were strongly endorsed by in-
dustry groups at an EPA hearing in Denver Nov. 5. Standing
alone in opposition to the changes was the Colorado League
of Women Voters which said the amendments would weaken
controls over uranium solution mining as well as in situ recov-
ery of oil shale, tar sands, lignite and coal.

The proposed amendments were described by EPA as
an effort “to increase the flexibility of state programs, reduce
paperwork and reporting burdens and solve some problems
which would have made compliance difficult for specific in-
dustries.” They also will help settle out of court a 1980 chal-
lenge by mining and oil companies.

“It has been called to the agency’s attention,” EPA geo-
logist Francoise Brasier said, “that requiring no movement of
containments after closure may not be technically or econom-
ically feasible to achieve in at least some abandoned mining
well sites. It may be extremely difficult to remove all residues
of the mining activity from the mine site. For example, am-
monia in the case of a uranium mining operation using am-
monia in the lixiviant. As the natural flow of the aquifer is
re-established after abandonment, such residues may be car-
ried into protected portions of the aquifer. The original regu-
lations required the permittee to demonstrate that no move-
ment of containments from the mined zone into an under-
ground source of drinking water would occur. Under the
change the permitting authority could prescribe whatever
aquifer cleanup and monitoring are necessary for an ade-
quate level of protection for the underground source of drink-
ing water.”

EPA estimates that its revisions of its regulations under
the Safe Drinking Water Act will result in savings of $70-million
over the next five years for owners and operators of injection
wells. The agency said the changes would save the states about
$1.4-million in the same period by reducing their work load.

EXXON PROSPECTING PLAN CALLED ‘OBNOXIOUS’

Plans by Exxon Minerals to prospect for uranium in a
Utah wilderness-study area are being opposed by the Wilder-
ness Society, which calls the proposal “rather obnoxious.”

The Bureau of Land Management district office in Cedar
City says it expects to rule Dec. 14 on Exxon’s application to
drill eight holes on about 20 acres and to build 5.1 miles of
road to reach the drilling sites. Meanwhile, Gulf Minerals Re-
sources, which also had applied for exploration rights on 21
acres in the same section of the Fifty Mile Mountain Wilder-
ness Study Area, has withdrawn its application. A spokesman
says the withdrawal was not because of opposition by the Wil-
derness Society but stemmed from the company’s decision
last month to curtail uranium exploration because of depressed
market conditions.

BLM’s environmental assessment of the two proposed
exploration projects near Escalante, Utah, says that less than
0.1% of the wilderness study area, about 100,000 acres, would
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be affected by the exploration. BLM said the Exxon project’s
impact would be “substantially unnoticeable” once the com-

pany cOifidples
planting grasses and shrubs.

. The,Wilderness Socigty i;m%;v::ahowem.m X JORTH
spokesmm says there is “a high like| " that the socigty,
will appeal either through admjnutm;ve channels or.in, fedenl
court if Exxon’s application is approved, The FMW
Policy Management Act, that vpozcsmqm, e
tors to prove that the impact. of exploration or deyel t
will not impair the character of tlm Axea for wilﬂnw cQnsi-
deration. ‘‘The environmental asgessment point&oqt sather
duectly there will be xmpumt in the ;. heayg ;

- o

NRC. USUHP'NQ EPA. TMM ”mblnﬂ
AND DOING A ‘BARJOB OF IT; WB!JGTRYW
T (IR IA S LR TR sScseadr

Ihe Envkonmtal Pratection Am,mt m. m
authorized by Congress;to promuigate regulations under the.
Uranium Mill Tailings Radiation Cantrol Act of 1978, indus- -
try lawyers argued last Tuesday (Nov. 17).

Counsel for the American Mining Congress (AMC) and
five uranium producers told the U.S. 10th Circuit Court of
Appeals in Denver that “NRC is unlawfully doing what EPA.
was authorized to do.” The attorneys presented oral argu-
ments before a three-judge panel, hnring chal-
lenge to NRC’s mill tailings regula ]to‘icpd “‘3” con-
solidated into one case after three separate suits were filed
against NRC by Kerr-McGee Nuclear, United Nncleat. West-
ern Nuclear, Energy Puels Nuclear; Hﬁlllpt
AMC. The National Wildlife Federation and other environ-
mental groups have enegred the u@&mu fm the
court,.:

“NRC unl:wfully rushed into a void when EPA failed
to meet, gs obligations,” said Peter Nickles, tepresenting Kerr-
McGee, United Nuclesr and Wéstern Nucléar. ‘“}}h js an at-
tempt by NRC to push'everyone out of the yn‘-;-f the EPA
and the states,” Nickles said. “NRC js 3 0k, we have
the authimty to protect public hexith and safety * We prefer
EPA.

* ““We take the position,” Nicklés remdtobdge Wil-
liam Doyle’s question of why the companies prefer NRC,
“that EPA is more sensitive to ¢ot-benefit analysis. The EPA
has mqte,equxtise in: useuing risks and costs. NRC should
implement and enforce.”

~ Nicklestold the court NRC hied based the regaiations
“on assumptions’ and “‘has been hypothesizing risks.” He
assarted, *“We;cannot have  zerq sisk copdition. Gtherwise. ..
the industry;is dead.” kalemidmmofprmut
NRC regulations would cost uranium producers “hundreds of

milligns, more than $1-billion.” -
 Another industry lawyer, Anthony ’l‘hompton argued
that NRC “did not make a determination of t rigk. '

Instead it substituted assumptiohs srid regulated down to zero

risk. The absence of a determination of tigniﬁcant risk invali-

dates, these regulations.” Coianaex
Thompson, representing the AMC Phillips Uranium and

Energy Fuels Nuclear, was particularly critical of what he
calted “the inflexible’standards for radon emis:i)on! and tail-

ings cover.” NRC requires tailings piles to be stabilized to pre-

%G ciies ANEIEIND | T *MW““%

vand the 1

. NRC officials assumed they would
~;5m1myenuidtheagemyhchd

" ‘on an FY-81 supplemental approf

-of homes andvacantlotswﬂlqotbq
"of 1982, NRC officials now estirisite !

£ M

vent radon emanation of no more than two picocuries per
square meter per second and the tailings to be covered by at
gontended NRC had

risk assessment on statistics of radiation exposure

fOt tbe entize U.S, population. “The NRC cannot accurately
estimate the risk of nearby population (to tailings) let alone
continental population,” Thompaon . “This de facto risk
assessment is totally ineffective.”

. Sheldon Trubatch, a Department of Justice lawyer re-
presenting the NRC, said the Mill Control Act “pro-
vides the NRC with specific auth 0 promulgate regula-
tions to protect health and safety .’ said the purpose of the
&t is to eliminate the radon hazard fiy tnilinypﬂeundthat

"NRC regulations, will achieve that. * .
" Trubatch said that eliew ﬂu costs (of compli-
ance) are reasonable., The commission b the most reason-

able way to premt nd around is to keep
theuﬂinpinphcg” %ﬂl& A ﬂ:

. 1‘11
mtommmmomﬁkg! 'I'

EMONT

TO GET SOMEONE TO CLEAN UP
Language giving DOE clear authority to clean up mill
tamngs at Edgemont, S.D. willbe 2 to NRC’s FY-82 au-
* thorization bill when that bill rea tho Senate floor, accord-
_ing to congressional sources. Alth the House version of
the bill is silent on the issue, the js expected to accept

"“thé Senate amendment, the sources say.

The tailings, contaminating me! 60 structures in
i thie town, came from a uraniugn mill ¢ by the Tennes-
see Valley Authority. TVA pur he mill in 1974 from

.i.-,.the Susquehanna Corp. but decided in 1978 putting it back

... into service would not be feasible. Because it
alsopickedupamﬂllicemeinths l, TVA could not get
operty added to the list of those to be decontaminated
%OB That left no one respo for decontaminating off-
te structures.

'NRC officials believe off-site cleanup should have a high

' piority, but who should do it has been in doubt for over a

year (NF, 18 Aug., 4). To date, NRC has been directing sempl-
ring and engineering assessments of the properties under au-
thority of its FY-80 supplemental tions act. Althowgh
t the cleanup,

ority and precluded
any action.

Next the House Approwhtiom Cbmmutee inits repo
bill, directed DOE
passage of the

, saying-that the

to do the cleanup (NF, 11 May, 4)..
bill; however, DOE lawyers raised a. red

:report'language by itself was not sufficient to confer authority.

Although sampling and detalled engineering assessments
mpleted until the fall
about 63 pr
will re uuennndhlacﬁonataomtbfhbmuitl,om or»ch
- NRC-and DOE officials say, though, that they ex-
pect those estimates to be lowered after the Environmental -

- Protection Agency revises its cleanup criteria. NRC at Ed.e

montmdDOBinits remedial action m have been oval-
uatlug properties based on.interim criteria published in April
1980. EPA is reassessing those and is expected to relax

them 5o that less remedial action will be needed (NF, 12 Oct., 1).
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NUCLEAR FUEL EXPORT LICENSE ACTIONS PENDING BEFORE U.S. NRC

This is NuclearFuel’s tabulation of nuclear fuel export
licensing actions pending before NRC. The intent is to provide
quick reference for those interested in tracing the progress of
particular licenses through the approval process. For this pur-
pose, we have retained for today’s listing those applications pre-
viously listed for which licenses have been issued. (The most
recent tabulation was in the NuclearFuel issue of Oct. 26,
pages 6-7.)

The table is arranged alphabetically by country of export
destination,; it includes NRC’s license application number and
the date on which NRC logged receipt of the application, as
well as time elapsed (to the nearest month) since that receipt;
it lists either the reactor for which the uranium will be used as
fuel or the purpose (e.g., fabrication) for which an export li-
cense is sought; and it gives the status of the application (as of
our press time), together with the date on which that status
was attained. Unless otherwise noted, the quantities are given

in kilograms of uranium as UF6, and enrichment percentage is
noted.
Status of applications being considered by the State De-
partment is reported to Congress periodically as required by
the Nuclear Nonproliferation Act. State explains that the ex-
ports to South Africa are delayed “pending the outcome of
certain ongoing discussions with the South African government.”
Exxon Nuclear has requested an export license for 2,275
kg of uranium enriched to 3.3%; the material will be used in
the first Electricite de France reactor that becomes available as
part of EDF’s effort to diversify fuel fabricators (NF, 9 Nov., 2).
Transnuclear’s request to export 23.285 kg of uranium
enriched to 93.3% for use in the Saphir research reactor in
Switzerland has been amended because of the Swiss program
to reduce the enrichment of Saphir fuel. Transnuclear is now
requesting 15.208 kg of 93.3% enriched uranium and 21.213 kg
of uranium enriched to 45.4%.

Status

Destination: Quantity (kg U License number Elapsed

reactor or as UF6 unless U-235 and date time to date (see key)

purpose otherwise stated) (percent)  Applicant application received (months) and date
ARGENTINA '

RA-3 12.03 904  Edlow Intl XSNM-1496(4/12/79) 31 C —4/13/79

RA-6 50.13 19.9 Ediow Intl XSNM-1587(9/7/79) 27 C —9/24/79
BANGLADESH

Triga Mark II 554 19.9 General Atomic XSNM-1669(3/28/80) 20 C —4/2/80
BRAZIL

Angra-1 1,726 345 Westinghouse . XSNM-909(8/24/79) 27 C -9/6/79

Angra-1 16,242 3.35 Transnuclear XSNM-1629(12/3/79) 24 C —12/10/79
FRANCE

Orphee 15 93.3 Transnuclear XSNM-1543(7/17/79) 28 F —10/23/81

Rapsodie 60 93.3 Transnuclear XSNM-1544(7/17/79) 28 C —12/10/79

Siloe 26 93.3 Transnuclear XSNM-1545(7/17/79) 28 F —10/23/81

EDF 2,275 4.05 Exxon Nuclear XSNM-1882(10/5/81) New C —-10/6/81
GREECE

GRR-1 7.018 933 Euratom XSNM-1848(7/6/81) 5 C-17/7/81
INDIA

Tarapur 19,858 2.71 Edlow Intl XSNM-1740(9/25/80) 14 C —10/14/80

Tarapur 19,858.8 2.71 Edlow Intl XSNM-1872(9/8/81) 3 C —9/10/81
INDONESIA

Janus-3 54.135 1995 Transnuclear XSNM-1855 (7/21/81) 4 C -17/22/81
JAPAN
—KUHFR ————————— —42:4} — ——-93 3 — —Nissho-lwai Ameriea— — XSNM-RHG5+13/80) — — ————— License issued
—Shimane-+ —— ——— —— 3F2B8—————— 292 —Marubeni Ameriea— — — XSNM-1868(8/6/81) ———————— License issued
MEXICO

Laguna Verde-3,4 620,000 4.0  General Electric XSNM-1814(5/8/81) 7 C —5/14/81
NETHERLANDS

HFR (Petten) 38.095 933 Transnuclear XSNM-1824(5/21/81) 6 C —6/1/81
PERU

RP-O 3145 199  Edlow Intl XSNM-1588(9/7/79) 27 C —-9/20/79
RUMANIA

Triga 372 19.77 DOE XSNM-1749(10/7/80) 14 C —-10/10/80
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» &q to m of Application
A - application is incomplete, awuun' reply to NRC E® — letter retumed from DOE, routine uload in pro-
‘ request for more information. cess of being issued. A
B — being prepared by NRC for transmittal to State F - under review by commission.
Department. ‘ G- Mdannqmmgfmﬂmnmbymcm

C — sent to the executive branch agencies. : ot exscutive bnnch. ) R

~ D~ letter returned from State Dopartment, being H- geneficapprowl. S TS SR
prepared for NRC commission review. I- a.emumum smwmmw '

D* — letter retumed from State Department; routine ,

reload, in process of being issued. ' J- lmmdmemonly exocutlwbm\dﬁmnot e

E — letter returned from executive branch, in process required, in process of being issned

of being issued. R
D acton or N UFCudie U238 o data o . (:::y)
purpose otherwise stated) (percent) _Applicant azx!h-ﬂonm " ) ‘gd.m :
Safari-1 26 933 US.Nuclear XSNM-690(4/4/7$) - C —”S/ 14/75 '
Koeberg-2 75431 3.15 Transnuclear XSNM-1552(8/1/79) i - C-=8/10/19
Koeberg-1 75431 ©3.15 “Tranmuclear XSNM-15538/1/79) ~ 28° C —'8/1‘0/‘79 "
SPAIN R R
Sayago 88,636 325  Westinghouse XSNM-1169(7/19/17) | 5/22/80 )
Vandellos-2 73,173 '3.15  Westinghouse XSNM-1185(8/12/(77). . e 22/80 .
Lemoniz-1, -2 2,774 32 - m XSNM-861(11/8/77) . .. .,48. . 22/80 .
Asco-2 2,774 . 32 ouse XSNM-865(9/10/79) ../ 6"~ ..G Tslzz/so .
Asco-1 2,774 32 Westinghouse XSNM-866(9/10/79) ; 1 C —9/24/79
Cofrentes 115,000 37  General Electric XSNM-1630(12/3/79) . 2 C 12/10/79
Valdecaballeros-1, 2 239,500 39  General Electric XSNM-1644(1/14/80).. c- 1123180
Oskarshamn-2 102,000 4.05 Edlow Intl XSNM-1886(11/9/81) . - MNew - C~— 111/12/81
Barsebaeck-1 84,000 405 Edlow Int XSNM-1887(11/9/81) 11 o . - '.C - 11/12/81 .
Barsebaeck-2 96,000 405 Edlow Intl . XSNM-1888(11/9/81): = e - C - 11/12/81
Forsmark-1 1,230. 4.05 Edlow Intl - NSNM-1403(11/6/81):: ' i} 'C—11/12/81
Forsmark-2 34,135 405 Edlow Intl XSNM-1752(11/6/81)»: - ot €= 11/12/81
Saphir 21213 45 Transnuclear XSNM- 1840(6/18/8‘1) o ‘$' " C—6/23/81
Saphir : 1szos- 93 Tramsnuclear -1840(6/1:,&1) & q €-6/23/81
GETR 55 933" ‘Geweral Blectric » -1204(9/27/77) 10/3/77
THTR-300 103.26. 93.3 . Transnuclear -1685(5/19/80) . 8. C 5/23/80 .
FRM 7994 933  Transpuclear §§NM4821(5I21181) & C —6/3/81
: mansger-consultant in the project. The Fyench compaay is
BRAZIL MOVES FORWARD TOWARD UF8 PLANT providing training, design ,w ha Comurhex convr-
sion license and conversion services to meet Brazilian needs
Uuniuml’echmeyUgneKuhlnunn(UPK)ofﬁcilkmd before the plant is put on line. Nuclebymwill manage the
the Nuclebras UF-6 conversion plant, to be built with UPK civil engineering and procurement. Neithor-the cost nor cape-
technical assistance, is now scheduled to be on line in 1985. city of the plant have been set yet, aconpging to UK, but the
In receiit interviews with NuclearFuel, company sources cost of a typical conversion plant is ahoe 250-million French
said training of Brazilian engineers in France began this year francs ($44 8-million at current e tates).
udidworkonaconcoptualdeﬁgnfoxtheplmt_UPKnmc, The plant will be situated in Re: “*- thachonenloca- .
ment with Nuclebras dates back.to 1978, but execution was . tion for an ensemble offuelcyeh nstaliations — the others
held up while a safopuards agreement between France and Bra- being planned under the umbrelis.ac mehupomr
il could be reached. UPK and Nyclebras aiso had protracted developmentwitthGemw R offic s said that ac- |
"negotiations on the terms of the technology transfer. cord does not prevent the Bm!lhnq loing some business.
Under the agreement reached, UPK will play a role of elsewhere. “It is not a question of Fra rman competi-.
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tion,” said a UPK official, noting that 25-30% of the world’s
conversion capacity is based on the Comurhex process. More-
over, the West Germans were not offering a conversion tech-
nology.

Construction of the facility is scheduled to begin in
early 1983.

LATEST CRITIQUE OF IAEA SAFEGUARDS IS SEEN
CAUSING A STIR BUT FALLING SHY OF ITS MARK

A report some sources say will damage the IAEA and
safeguards would have the opposite effect if Sen. John Glenn
(D-Ohio) has his way. The report, prepared at the request of
NRC Commissioner Victor Gilinsky by a former IAEA safe-
guards inspector, describes technical difficulties of safeguard-
ing nuclear facilities under the agency’s aegis.

“We've long known that the IAEA is the only thin line
of protection we have against diversion,” Glenn said. He said
he has “consistently advocated more support for safeguards”
both in terms of numbers of inspections and in terms of re-
search toward better monitoring methods, and “the report
clearly points out the need for both.”

Glenn, a Senate leader on nonproliferation issues, said
he is “‘disappointed that following a Senate resolution in July
calling on the Reagan Administration to engage in discussions
ST Teaders o other sounTres ThoTT TpFoVE SIERUATTS,

rom the President

.S. otticial with d long background in non-
proliferation issues called the report “pretty weak,” and “noth-
ing really different than the rumblings of people for years.” He
said the report failed to explain why certain problems were
necessarily problems, in some cases, and in others, why those
problems couldn’t be solved. The paper’s biggest shortcoming,
however, was its limited scope since its focus was essentially
on technical rather than political problems of safeguards, he
said. “All this fellow does is point to fly droppings on the win-
dow. He doesn’t say there are so many on there you can’t see
out. He doesn’t come close to that.”

' That source, however, also critici
“a bit blind” for viewing. L8

USs.” Other inspectors “know why they re there,”

he satd. WWMS
gbout puclear es thro ur o li-
ence networ ‘our people in Washington should be feed-
ing mformation back” through appropriate channels to U.S.
inspectors. While this may occur to some extent, “we
greater lengths to observe this notion these gemi® (inspec-
Qrs) are autonomous.”

; patt should seek to determine “how
far the system will let you push it. That information is inval-
uable.” At the same time, he added, they should keep that
type of information “from getting broadcast” if they feel it’s
important to end the type of harrassment described in the
report.

A congressional source predicted the paper would raise
“all over again” the debate on U.S. nonproliferation policy,
particularly with respect to NRC’s role. “There is nothing in
here that is a surprise to me,” said the source. “What’s differ-
ent is some of the details.”” He predicted it would have a “rip-
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ple effect because it’s going to raise the whole issue of what'
NRC should do in terms of safeguards.” In other words,
“should NRC act as a rubberstamp to executive branch agen-
cies on export licenses or independently assess each case?” An-
other source predicted that critics of nuclear power “are going
to try to publicize it (the report) as much as they can,” and he
said it could raise the question of whether “the agency is worth
anything at all.”

IAEA safeguards is just part of the nonproliferation pic-
ture, said the U.S. State Department. However, “the U.S. has
been engaged in extensive efforts to improve the technical,
legal and conceptual aspects of the safeguards regime to keep
it abreast of changing conditions and technology. Important
progress has been made and those efforts are continuing.”

Also, said State, the U.S. “continues to regard the in-
ternational safeguards system of the IAEA as playing an essen-
tial role in our effort to prevent the further spread of nuclear
weapons.” At the same time “it is important to note” that
other elements of the policy include “addressing the security
concerns that might motivate some nations to seek a nuclear
explosives option; working with other nuclear suppliers to in-
hibit export of sensitive nuclear materials and technology, espe-
cially to volatile areas; and increasing U.S. participation, and
thus influence, in nuclear affairs by re-establishing a leadership
role for the U.S. in nuclear commerce.”

Apart from that official statement, State Dept. sources
expressed shock and concern over public disclosure of the report,
but said they expected to “weather” the storm.

“That sort o thing doesn't Eelp the agency, the govern-
ment or the cause of safeguards because it causes people to
spend a lot of time arguing about how the report got out and
how good it is when they ought to be spending energy getting
safeguards improved,” said one official. “If one is really inter-
ested in improving safeguards I don’t see that as the best
approach.”

Said another: “If we start compiling all of the stories
that come out of the IAEA from former staff members and
particularly safeguards staff members, this is going to have a
very damaging effect in the long run on the IAEA.” He pre-
dicted that while “‘we’ll have some rough sledding” as a result
of the report’s release “we’ll weather the storm because peo-

g will realize that while IAEA is not perfect it’s the only

thing going so we should work to strengthen it, not weaken

lt "
ile one State Dept. official called the report “over-

i and unfair,” a former department official said its author,
anuel Morgan, hadn’t “even taken his shirt off.” In that re-
spect, the report’s summary is perhaps “appropriate,” because
‘it says there are problems, we need to work on them and
there are no simple solutions,” he said.

The paper is “typical of the attitude most American types
come away (from IAEA) with. They’re disgruntled. They feel
they’re not truly appreciated.” But the report fails to “go to
the heart of the system,” he said, by stressing only technical
difficulties that on the face of it appear resolvable.

For example, in the section on fuel fabrication, conver-
sion and unirradiated scrap recovery facilities, the author de-
scribes difficulties encountered in obtaining material samples
and cites an instance when an operator wanted $1000 per sam-
ple from the agency. “What he’s saying is we had this rule or
framework of modus operandi and this country was giving us
a hard time. . . .I don’t see where this big problem presents
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you with an indication that the system doesn’t work. He is say-
ing there is trouble getting people to do what youwuldke
byt that’s been true since the beginning.” B

'lhatdifﬂwlty,hzadded does not necessa fror
an gperator’s intent to “cheat.” Some inspectony “ qn‘t flow
what they’re doing,” Operators resent the interference and
“fear that some of these people would be smart cnou;h or
dumb enough to talk about what (technology) they’ve seen.”
Also the “ground rules” on inspections are continually chm;-
ing, he said.

In the section on the difficulties in sotting desagn infonna

Morgan doesn’t say tlut without, luch l‘nfonnttion the sltut-

tion is “hopeless,” the source ssid. “He gives you ‘fot ir
but doesn’t bring out that the item he was complaining ahout
went tothehemofthexyttemmdimatyouconldnttokt
ate any deviations.” - .

mwmmmmmw
means of making the system work™ is a problem with the agen-
cy as a whole, he said. When the system was established in the
early 1960s the agency “wanted to mechanize things.". . . They
wanted an agreed-upon roadmap. They wanted to dnwupa ’
list of what it was responsible for doing and that they could
get high marks on. They wanted to depoliticize the operation.”
The thinking of some U.S. officials at the time was that

inspectors “were not just supposed to be bookkeepers. They
were supposed to do more than say whether the books were
balanced. . . . When we shifted over to the international sys-
temwcucﬂﬁcedmawﬂﬂbtmwuolmuwon
the people element. Youmkyourchmoeonwlutemtypo -
of personnel other countries served’up for inspectors.” )

, Nevertheless, he said, at the time the French and Canad-
ians, in particular, were “undercutting the market by offering

- safeguards deals that were betterthani what the US. offered,”
' “nnlmyon(otmmemammmplngywdm%
reallyluvuﬁoorou . What the IABA did for us is st
lmthndoﬂ‘thcﬁmdiﬁifrdﬂiﬁdn;dﬂsonufeguuds

in order to sell their reactors,” "

. Atthemtimo though ‘thmweremmpoople

id .. . | who blinded them-
slves 1 gutand, as & conse-
quem, tended to ummscrlﬁdh % 4 result; I never ex-
po&tmuchfrom reports like these. Th ‘miever get to the real

"lhefactthataaencylmpocmpuh:dﬂmewhu
they get out is to be anticipated,” he “”'nge question is

“how you can get back to a regime that gives you pretty much
the same confidence as if you had your own people running it
on a bilateral basis. Very simply, one do something like

thxtbyrunnmgatwo—trwksymm Mwyou'dhawboth

your floor and your ceiling.”
Other than that, inspectors should lu bncoungod to look
 for “fishy signs™ — like determiniitg how de snt 8- power - -

grid is on a particular facility, or whether th
toaid at al. Ao, he said, inspéctoby o

material is being stored, where vari Icﬂlﬂeutélocated
mpneuﬂy “how does the traffic mowe Emphuiuhould
be.on “‘what situations deserve more angliusi

Tha type of “sleuthing” is asas s impossibilty, sccord-
ing to a U.S. official who works on sfé, poqs - The system
provides only for.contsinment and & lance measures and
nuclear materials accounting. “It doe ovide for sleuth-

The difficulty is that the techinieal s th

way allowed,” he said.
An NRC staff review of the paper also. concluded tlut

as long as safeguards approaches for pa type facilities
continue to develop in the direction of mors equipment and
more detailed information, while many statés continue to
take a very narrow legalistic view of the ights accorded the
IAEA in safeguards agreements and ‘attachments, old
agreements will constrain the a;

ALl of safeguards and
sometimes render safeguards ineffoctive,,
Morgan, a domestic safeguards before his tour

as an IAEA inspector from May 1972 ta:A 1980, left
NRC this:summer to start a business..R ‘at his home, he -
told NuclearFuel that he would “have toissé how the thing de-
velops” before deciding whether he |comement on the
report. At present, he said “I don’t would be in my

interest to comment on it in spite of the fact that it has been
received by various people and there may beé controversy.”
Gilinsky would not comment on the rWL - Stcphmie Cooke

REPORT ON TH£ iMPLEMENTATION OF 1AEA SAFEGU
The following /smporw mwmnmm Wcmrsmmoymmu mmsmm

lNTRODUCTlON

'I‘hepurpmoﬂhhuportntoprovmlninwtor’smht
into IAEA safeguards, baged upon seven years as a domestic
. safeguards inspector with the U.S. Atomic Energy, Commis-
sion’s Division of Nucleas Materials_Safeguards and the succes-
sors of that organization in the AEC and NRC, three years as an
international safeguards inapectar. with the IAEA, and, in addi-
tion, several years as an NRC headquarters staff member.
The thubmadmdathjghlcvdsthgncoun
try’s signsturs of the NPT [ Nuglpas Nonpsoliferation Treaty ]
e e e T
only conc o
inspection. activities, and does 1ot address such broad issues.
The concept has also been advanced that IAEA safe-
guards are of mare value than is apparent by virtue of their

technialvdnemu Thumnybctna amtodounot
understand the means by which safe le applied, In my
experience, the representatives of the te systems and the
operators of the installations know ¢ how effective inter-
national ufeguards are and how the intermational sa

system can be defeated. I can only a ) the technical capa-

bility to safeguards nuclear materials.

ORGANIZATION OF 1AEA

The Board of Governors of the.
are rapresented, is the principal
policy of the sgency. Voting is on a. o

on which 34 states
y-which influences the
pember one-vote basis,

so that less populous countries have as w;;l” influence as more
populous ones. In terms of budget, hQ, ovE , & large proportion
of funding is provided by the U.S,, and the U.S. also provides
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additional monies and technical assistance to the agency.
The agency’s Inspectorate is very responsive to concerns
of the countries which it inspects. A complaint via the Board

of Governors can end or alter the career of an agency employee.

Thus, the Inspectorate is controlled by the inspected. A “diplo-
macy above all else” or ““don’t push your luck” mentality
prevails.

Another point of interest about the IAEA organization
in the Department of Safeguards is that nationals of the coun-
try inspected have access to inspection reports, seals, seal re-
cords, etc., that concern their own countries. For example, I
once had to explain a report that I had written to an individual
responsible for clearing it from the country that the report
concerned. Although the IAEA takes modest steps to avoid
this, it is unavoidable under the present controls.

Finally, it should be noted that the IAEA does not teach
languages to inspectors and does not assist inspectors to learn
the language of the country which he inspects. The IAEA op-
erates in four official languages of the United Nations.and on
a semiofficial basis in German. Often the inspector cannot com-
municate with the party being inspected, except via a represen-
tative of the national authority or Euratom, who is conduct-
ing a parallel inspection. This occurs more often than not, I
would estimate. A result of language difficulties is poor com-
munications. For example, failure of an operator to carry out
a commitment made to an inspector may be blamed on not
having understood.

MISSIONS TO THE AGENCY

Member countries of the agency provide liaison to the
agency by way of their missions to the agency. Some countries
have a special staff for this purpose, such as the U.S. One of the
comments one hears in Vienna is that “You can’t get ‘anything
done around here without going to your Mission.” As an ex-
ample of this, I witnessed a case where a non-U.S. inspector
was promoted to P-5 (ca. $55,000 p.a. tax free) while I was on
inspection travel with him. He received two telegrams of con-
gratulation concurrently. One of these came from his section
head at the agency; the other came from his Mission. In my
experience, I discerned inadequacy in the safeguards area.
Most U.S. inspectors did not feel supported by the U.S.
Mission.

SUBSIDIARY ARRANGEMENTS

'A country that has signed the NPT in time concludes an
agreement with the IAEA modeled after INF/CIRC 153. This
agreement specifies in greater detail than that found in the NPT
how safeguards are to be applied in the state. In addition to
this agreement, subsidiary arrangements are concluded which
specify how safeguards are to be applied. These subsidiary ar-
rangements consist of a general part and of detailed attach-
ments which specify how safeguards are to be applied to
“facilities’ and to ‘“‘other locations” where nuclear material
is present in small quantity.

Design Information

The facility attachments are concluded on the basis of
“design information” (DI) submitted by the state. In my ex-
perience, the headquarters review of the DI and its field verifi-
cation has been inadequate.

The agency has the right to carry out DI verification,
but often only three weeks notice may be required to be given
before an installation receives nuclear material from the time
the DI is submitted. Thus, a review of the DI may not be pos-
sible and may not be permitted. Such a review is important in
many types of installations, to assure that there are no unde-
clared diversion routes, connections to sampling stations, by-
pass lines, etc. For example, once a reprocessing plant becomes
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radiologically contaminated, there is no further chance fora
DI review. I am not aware of any DI review of any reprocess-
ing plant.

Also, many tank calibrations in a reprocessing plant can
be performed only before an area becomes contaminated. Al-
though verification and witnessing of tank calibration is not a
design information review activity per se, it can only be per-
formed before nuclear material is introduced. Due to the short
time interval between the submittal of the design information
and the introduction of nuclear material, as well as because
the plant operator simply does not permit the witnessing of
calibrations, the verification activity is only rarely carried out
by the IAEA. This lack of assurance of tank calibrations in-
troduces an additional uncertainty in the quantities of nuclear
material, transferred and in inventory.

In the case of facilities involving sensitive information,
such as reprocessing plants and enrichment plants, DI review is
typically not permitted, although newsmen may be given tours.
This shows the seriousness vnth which the IAEA is regarded m
the real world.

Another shortcoming in the design information is its
completeness. For example, in comparing the information on
piping and tanks available at one [pilot] reprocessing plant,
WAK [at Karlsruhe], with that provided for another, the PNC
[Japan’s Power Reactor & Nuclear Fuel Development Corp.’s
Tokai] reprocessing plant, one finds that the PNC informa-
tion is orders of magnitude more detailed than in the WAK
case. In comparison, the WAK data is scant and probably in-
adequate. This is because the diversion paths and falsification
scenarios possible in a reprocessing plant can only be addressed
with complete knowledge in hand regarding by-pass and recycle
routes, and storage locations.

In spite of, or without regard to, the adequacy, complete-
ness, or examination of the design information, negotiations
are conducted to conclude a facility attachment, to specify
how an installation will be safeguarded. The country may,
however, fail to agree with the agency on the facility attach-
ment. Years may pass.

Facility Attachment

When the facility attachment (F/A) is concluded, it is a
consensus document which may permanently emasculate efforts
to safeguard the installation. For example, the “actual required
inspection effort” (arie) agreed to may be barely enough to
cover scheduled visits and may leave no time to resolve discre-
pancies or complete tasks that took longer than anticipated.
And arie is taken very seriously. Quite often, arie is about 10%
of “maximum required inspection effort”> (MRIE), which is
specified in the “Blue Book.”

Another area, particularly in the case of bulk handling
and reprocessing plants where the F/A falls short is not requir-
ing that a *tag list” or “list of inventory items” showing the
gross, tare, net, element, and fissile isotope weights be made
available after the “physical inventory taking” (PIT) of the
operator of the installation. This tag list would be used by the
inspector in his physical inventory verification (PIV). Since
a tag list is often not required, very often the inspector is left
to take the inventory, rather than to verify it. This is an often
imposible task for the inspector, due to his limited time and
manpower.

When a tag list is required by the F/A the specific bits
of information required, such as element and isotopic weights,
are not called for. Again, the inspector is defeated. The reason
the inspector is defeated in such circumstances is that where
the operator provides the tag list only after the inspector com-
pletes his verification activities, the operator is in the position
to correctly report those items that he observed the inspector
to have verified, but to falsify the reporting of those items
that the inspector did not verify. Thus, the operatorisin a
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position to faisify tho material balarice. - »
‘Pyipically, s stratified list ofmmonmmyhu-
mnzpﬂbttothel’l'r , for plasining purposts. A-recont of ac-
ent'duiring the physicat irfverttory includbag wlist of
bateh’ t4 required. The list/of Sutol dita riced iotbuaﬂw
able at the PIV, and further, is usually inadequate as a- basis:-
for verification, because individual items are.ysually not. M
Unfortunately, 'the distinction between PIT and PIV i; often
not comprehended.
Another shortcoming of th; F[A is that it mdly in-
cludes a clause such as, “inspection shall be by o&brvdtio‘n of

the state authority’s tlllnspec:tion op(l%: unleds 3 s nif in-
adequate to permit the drawing of independent conchisions.”
This clause frequently leads to haggling ind 168 of brécins

time during the inspection as fo what actiy jalty -
permitted by the F/A, and often, to the’ fﬂm ofthq, NEPSL- |
tor to carry out necessary activitiés B
The shortcomings menitioned | alsm are not an exhsust-
ive list, but should serve to illustrate that the jnspector 1s often
doomed from the start by an imdéquqtely nenotfmd i‘acinty

attachment.

Subsidiery Anamm Gmnlhn : :
mmummmmmummnom
state formally regorts the inventoryiand trassfer activity to
the IAEA. There mnﬁomumﬁho!‘mwm
permitted. One of these is the “nisasived discard.™ = - o
o Mym«ehammmnmmmtﬂm
ured discards which may be discarded dy the operdtor;sich &
limit may be, for example, 0.01 kg sffective per month per -
bulk handling or reprocessing installation, of matdedl thatis
“disposed of in such a way that is not suitable forfusther nu-
clear use.” Wher'the amount exceeds the limit, thé state s re-

quired to consult with:the agency beéfore dincmﬂu ‘tukes plice.

Since the quantities s1vd physical fofm of auclear miaterial re- -
ported to have been disposed of are typicslly not veiified be-
cause the discards occur at times when ho inspector is present,
a credible diversion path is constituted by measured discards.
" This situation is compounded in severity, it would seem, in a
country such a3’ FRG, where all waste is transferred to a cen- -
tral waste handling facility, which is not subject 10 IAEA safe-
guards. Onoe the waste goes to-the central facility, pending
mhﬁmdmmmofmhae,nh“outof
sight, mum*mlﬂnkmnmmdmw

such & waste handling favisity ipunclear. At the time that the

nuclesr matesial is semt to sucks: My ifoften lndublc
for farther nuclearuse. = E
Another mdmm u “mdnod m ”.
‘Retained waste is defined as *‘nudlesr material which h”
erated from processing or an upeistiowil accident, witith is* -
deemed-to be-uinrecovesabie for thé timie being, MMH
‘stored.” Waste if this category; withowt regard to quantity,
may. be teansfersed out of inventory. 'Such waste no longer
appears in the éperator’s book invertory sstords and'is not -
reportedto:-IABA in the physical inventory list after the oper-
ator’s physical inventory taking. Only by searching back tb the
time the transfer to retained waste occurred would a record

be found. It is, therefore; “‘out ¢f aight, out of mind.” Consl~ -

dmblemnnﬁtiuof “retained waste” are stored at some bulk
mmmmwtmwmywwan
1AEA inspoctor. -

RECORDS AND REPORTS

- “Under this heading, ldilcwthomordaofthw
tion and the reports that are'submitted dy the instailetion via

the state (or n.ibml m«:ﬂty m u mau)wmmav

Records ‘ .
The agency requires a system of records and reports in

the facility attachment. The records are of two kinds, namely,
(1) sccounting records and (2) o pgrecords.

I'saw great differences between thy quality of the account-
ing records from state to state and, a state, from instub
lation toimstailation. iy

Hﬁnd for example, that in

lpodtbrtopeﬂorm a simple sudit of ¢
time'had to e’ wasted to summarize ‘t

record:mnpuccorﬁngto inanGill
about 300 of these. There was no posiéis
activity in the several hundred accotng
ertnis transactions witlin and betwedtt dcoo
to-effectively carry out my sudit; I hid/to
eral fodger. Durin;uchimpécml%‘

this sctivity. The facility simply sas 2o/ieed to keep & gen-
eral Jodger, for its purposes. The point is'that the operator or
mmumammeimpmmwwwuotofmm

‘With regard to operating records; I also found deficien-
cies. For example, in one facility, there was no record kept
‘of the:final disposition of plutonium sesriples. Such samples
were said to be returned to the process. But, one would ex-
pect & record kept showing date, time,asd identity-of the re-
introduced samples. The agency’ not’ ooncem it-
self with material control at that level ] 'detail. '

Reports i
I noted that neither in FRG nor.in J
as far as I know, did a system of mate
exist, such as does exist in the U.S. with the form NRC/DOE-
741. This system is effoctive, in that serhall numbered forms
are issued by the shipper of nuclear mpliorial and aré acknow-
ledged by distribution of return copies'by’
forms are matched by computerin thi¢
material missing in transit and to flag :
ences. In the absence of such a system, 4z miadngintnn
sit or shipped to dn unauthorized réci i b could go undetected.
Theuencysystem,hom afprires the reporting of
trinsactions to the agency one monthidfter the month in which
they'écclmed 'Oné way to detéct i mininglatumit

orﬁbhhippedtothémteﬂrociymt{ e ‘the fact (but rather
shipped to an unsuthorized or undée] 64 recipient), is to corn-
pare each shipment declared as shippi the monthly report
with each shipment declared as re % WHERE >

When I arrived at the ageacy in 1877, I found that this
-was being done in summary form, weollafier the fact, by a

clerk, in the cese of Japan under the Har. Eas
ever, with the advent of magnetic taps.Repo:
January 1978, this comparison, known
accounts,” became the mponlibﬂim
processing operations, Division of sq ;
Treatment, in the Department of Safeg
responsibility for all NPT reporting. It )
impossible to run the transit accounts, heg

sign information for all installations to permi
screening of reports had not been paqyid
ofthccompntc:uadmeoﬁat« ot it

notbemnbecgmb;tchnumm ,
notdmyltheumpubuchw ppyided by receivers.
Another problem, in the case of Bumagowm reporting, was that
anoedidnotrapotttothum wpt for-the ane facility
under safeguards, so that Defween France and an-
otherEuratomcountrycouldnﬁtbQ_ d. Thus, for & var-

iety of reasons, I was repeatedly told ' hat the transit accounts
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could not be run.

It was our belief, in Euratom section of IAEA, however,
that transit accounts were run by Euratom, EEC, Luxembourg
arior to the dispatch of the monthly reports to the agency. On
one occasion, I was granted a special, nonroutine check of tran-
sit accounts, due to absence of supporting records. At that
point, DIT was willing to entertain a special request. Several
months elapsed in the course of running transit accounts for
a single installation. I learned that there were shipments and
receipts that did not match. We informed Euratom, Luxem-
bourg, who replied that they had not detected this due to a
computer malfunction. This episode lead {sic] me to believe
that Luxembourg was not running transit accounts either.

Thus, the agency had, and presumably still does not have,
any routine assurance that a stated shipment to an installation
within a state or a group of states, such as Euratom, ever arrived.
That is, with limited exception, when the agency checks the
reports of installation X, it does not compare those reports
with the reports of other installations which reported trans-
actions with installation X. Thus, it only verifies the internal
arithmetic consistency of installation X’s reports, in effect,
treated in isolation.

Another problem area for the agency has been its Advance
Notification of Internation Transfer reports. These are not al-
ways reconciled either. And, when they are reconciled, they
often don’t agree, due to inability to match shipper’s and re-
ceiver’s reports.

Finally, the DOE sends copies of Form NRC-DOE-741
for international transfers to the IAEA. These also are grace-
fully allowed to pile up “in the corner.” It seems that the
IAEA does not need them.

INSPECTIONS

Although I have discussed inspections in other sections
of this report, I will provide some background here as to what
an inspection consists of and what it can and cannot do for
various types of facilities.

During my employment with the IAEA, the types of in-
stallations that I inspected included reprocessing plants, con-
version and fuel fabrication facilities (bulk handling facilities),
reactors and critical facilities of various types, and laboratories.

The approach that I will employ here is to explain first
how IAEA safeguards generally, comment briefly on the gen-
eric safeguards techniques, and then explain how safeguards
are applied at various types of facilities.

How NRC Safeguards Generally

INF/CIRC 153, The Structure and Content of Agree-
ments Between The Agency and States Required in Connec-
tion With the Treaty on the Nonproliferation of Nuclear Wea-
pons, popularly known as the “Blue Book,” articles 28, 29,
and 30, provides the following statement:

28. The Agreement should provide that the objective of
safeguards is the timely detection of diversion of significant
quantities of nuclear material from peaceful nuclear activities
to the manufacture of nuclear weapons or of other nuclear
explosive.devices or for purposes unknown, and deterrence of
such diversion by the risk of early detection.

29. To this end the Agreement should provide for the use
of material accountancy as a safeguards measure of fundamenta
importance, with containment and surveillance as important
complementary measures.

30. The Agreement should provide that the technical
conclusion of the Agency s verification activities shall be a
statement, in respect of each material balance area, of the
amount of material unaccounted for over a specific period,
giving the limits of accuracy of the amounts stated.

It is important to note that in the context of article 28,
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“diversion” should not be equated with “removal.” This is an
important distinction, because typically, an agency inspector
is concerned with diversion in the narrow sense as removal.

With regard to article 29, one sees that the basis of IAEA
safeguards is: material accountancy, containment, [and} sur-
veillance.

Material Accountancy

In practice, “material accountancy” refers to the means
by which the agency verifies the presence of nuclear material
that should be present at an installation based upon records
and reports. This system is, in itself, made difficult because
the reports occur several months after the actual movement
of nuclear material. Thus, the agency’s material accountancy
typically consists of verification of the arithmetic correctness
of the operator’s records, verification of the authenticity of
the records by means of shipping documents and the like furn-
ished by the operator, and several months after the fact, cross-
comparison of this information with reports of the same oper-
ator, which he sent via his national system to the agency on
magnetic tape. As mentioned previously, the agency has thus
far found it virtually impossible to inter-compare an operator’s
reports with reports of any other operator, to verify the vera-
city of the reports, especially in the case of states under NPT.

Article 30 refers to the so-called MUF statistic, which
is the operator’s statement of the amount of nuclear material,
based upon his physical inventory taking, that is apparently
discrepant from the amount that is supposed to [be] present, based
upon his records over a period of time. The LE (MUF) is typi-
cally not calculated, although the agency has good intentions
of calculating an approximate LE (MUF) in the future.

Very rarely the agency calculates a D statistic, which is
the inspector’s MUF, based upon his verification of the oper-
ator’s statement. This is typically incomplete, because the in-
spector rarely, if ever, measures all components of the opera-
tor’s material balance closure and does not possess the informa-
tion necessary to perform a realistic calculation. The agency
just does not have the manpower to do much verification and
often does not have time to take as many samples, even with
a willing operator, as it believes necessary, of even the ending
inventory component.

In the best of all possible worlds, the MUF statistic is
the closest that the agency verifies the material balance. In
reality, it falls very far short of what is intended, because of
holes in the system which provide the MUF.

Because of the inherent difficulties of the MUF statistic,
the agency has attempted to implement a system of “timely
detection” at sensitive facilities. Such implementation is, at
the present time, far beyond the capabilities of the agency to
implement and beyond the willingness of the countries to un-
dertake. It goes beyond the Blue Book, some believe, and
would require massive amounts of sampling and verification,
and real-time knowledge of the amounts of nuclear material
moving between installations, rather than after the fact noti-
fication. At the present time, such efforts are only in their
early stages.

Containment and Surveillance Measures

Article 29 also refers to containment and surveillance
measures. At the present time, this refers primarily to seals
in the containment category, and cameras in the surveillance
category.

In the case of seals, the agency mainly uses the so-called
“IRS Type-E” seal. This seal has been around for a long time,
and as early as about 10 years ago, efforts were underway by
at least one foreign government to “break it.”” The seal has
been “beefed up” by the agency, but is basically an old de-
vice that requires labor intensive ‘“‘post-mortem’’ examina-
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tion, which verifies that the seal removed is the same one -
that was originally emplaced, tather than a countesfeit. The
post-mortem examination is not necessarily capable-of do-
termining whether the. seal m susreptitiously opened and
then reassembled. - -

The agency dnmmamnwtdmmexpm
authority, these seals are useful for only a few hours at best,
because they can be removed and replaced, and also because
they can be duplicated by a good printer.

There are several.ather seals around, hut none of these
have been used, except in limited tests.

In any case, a second basic shortcoming of the use of
seals is that the item sealed can often be accessed by bypass-
ing the seal.

Camera surveillance is of two types. One is the film
camera, such as an 8mm Minolta. These are typically used
in pairs in a sealed enclosure. 'l'hey are set, in a power reac-
tor, to each snap a picture at 1: or 20-minute intervals, so
that, at best, there is only 7 to 10 minutes between mps
These are intended to detéct movements of large items, such
as a cask bearing fuel assemblies.

The other type of camera is the TV camera, which turns
on at predetermined intervals and snaps 8 or so frames.

Generally, the quality of pictures obtained is extremely
poor. Further, there have been numegous There have
been significant improvements recently in reihbility, hnf‘ﬁil
ures still occur at an alarming rate.

One scenario, which has appeared in several literary
sources, is the placement of a photograph of the viewed scene
in front of the camera. This is plausible, because the illumi-
nation level normally changes as lights are turned off and on,
and the frames typically jump around. But there are also more
sophisticated ways to defeat the camera.

A basic difficulty associated with containment and sur-
veillance devices is that the device is not under the continuous
observation of the inspector, as would be an alarmi system in
an industrial setting.

In my cxperience, another basic difficulty with both
film type and TV typemrvemlnceisthtttheimmholton
typically not clear enough to be meaningful. ’l‘ypiully mhany
activities occur on the film thst are rather baffling. Also
people stand in front of the camers and barriers metocted
that block the view. The caniera may be moved. The lights -
may go out. And, often, the camers simply fails. Purther, the
interval between pictures is intended to protect against o
known scenario, such as a cask movement to remove fuel,
where it is assumed that the agency really knows hovlon.
the activity will take, so that thé movement would be caught
on film, whermitmi;htnotmﬁybeknown :
Safeguards at Specific Types of Installations
Reprocessing Plants

During my employment with the IAEA, I inspected at
the reprocessing plants of PNC at Toksi Mura in Japan, GWK
(WAK) at Karisruhe in' FRG, and once, Cogema at Cap de h
Hazue in France. The first two facilities were under “‘conti;
uous” inspection regimes. The latter facility only stored fnel
under safeguards, but had not reprocessed any of it. Basically,
uncertainties associated with reprocessing plants involve, at
best, a several per cent uncertainty of MUF. At worst, alot
of other pssibilities open up, fncluc
an installation might reprocess od frradisted .
understate the plutoniunt content of the Mmd fue. One
instaflstion was rumored to liavé po {sic) an undeclared,
never used, natural uranium storsge pond, for example. In a
reprocealn; plant, therefore, one should 100k for hidden fuel
as well as account for declared fuel. But the agency does not
attempt to find undeclared fuel. For example, if & plant opera-

tor says that no fuel will be processed far one month, the
agency will stop: mdiummmt month.

In the case of understating the plutonium content of the
input dissolver solution, the scenario would entail diverting
some of the input dissolver solution to avoid measuring it in
the input accountability tank. At a later time, the diverted

solution would be transferred from its Iqcation in, say, « tank -
‘of the rework system, where it had! stored, to the ex-
traction and purification systems, in‘idrder to extract the plu-

2d “down™ and' -

tonium, at a time when the plant wui S
hition needed to make

not under inspection. The uranium'sd
up for the diverted uranium contain ﬁ
dissolver solution ‘would be replaced fiosm v
since uranium quantitiumknown o
facturer’s data. ot :
This type of scenario is simply e mmdbym o

safeguards. IABA nthetbuuiu #ds primarfly oa op-
erator’s data ted b giveitlance. I know of
nocucmmydonﬁw for sxample, or where
valves wore sealed to provent bd transfers. Samples”
are taken of the input and output: iog, but are drawn
from sample ports that have not b !

formation review, 50 that onocn"t ' bain
sample came from. Further, thve samj

plant by the operstor and may" d by the opesator,
before shipment to Vienna. In'ons ¢ operator and :
coumitry refused to allow ahipuc‘nt' mples for a year on
the grounds that it was illegal due to.4} Mduup-

proved shipping container. Finally; '.ﬂnnmphn‘hulbun
in the operator’s control for a year, # : =
they could be discarded, because they T bmmndinuo
long. The agency agreed. S :
In addition, because the samples
shipment, analytical accuracies

In the case of the Cogema: facilityythere is no input ac-:
countability tank, 50 that input sosel ity will probably .
hmtobebuedonuactordda. T R

An independent means© the plutonium con-
tent of spent fuel is by bumnup ohe snd isotepic cor-
relation techniques. Unfortunately, buims edcul&dou. .
which require verification of teactor opes s data, is not
even done on an occasional bagia by thiy'dgency. Neither are
isotopic correlation technique  Spplie em simply
takes the word of the operstot as' 8 Y plutonium content
of the spent fuel and checks that SEait wh titﬂpdntthe
reprocessing plant, subject, of coutss, 1o | limitations of -
that finding. AR 5
Research Reactors ‘ i

Inthecauofruemhmcﬁou.‘. in power reactors,
the potential exists for undeciayed bronding of plutonium .
and/or U233. In the research reactars inspected, of
which there were several, there wege ontainment or sur-
veillance measures provided ta. s posibilities, ;
am I aware of any measures which - have been effective
Typically, research reactors:are insp infrequently, per-
haps once annually, The agency’s ¢ ACe W
bembletodhﬂnmm- il of fertile mater-
ial samples to produce plutoninm or Lj<233 and irmdiation of

medical samples, for example, even if 3 ‘«men could run un-
serviced for one year. o .
. One medical use of research reactor
irradiation of highly enriched uryning
num-99, which is extracted and
Tc-”hnudfoxmedical canpin :
tion, most of the U-235 still remains jin the t
typically mixed in concrete, prior to xitin ,tadhppul Tlle
highly enriched uranium could be extacted, however, as a po-
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tentially attractive source of kilogram quantities of weapons
grade material prior to the mixing with concrete. This extrac-
tion would probably not be detected by IAEA safeguards,
since an IAEA inspector may only visit such an installation
annually for one day.

Critical Facilities

One critical facility which I visited contained hundreds
of kilograms of low exposure, weapons grade plutonium. A
facility of this type is sensitive from the abrogation scenario
standpoint where, under some sort of immediate threat, the
country simply takes possession of all the nuclear material for
immediate manufacture into nuclear weapons components.
About 100 kg of this material was under IAEA seal. During
biweekly ‘““time detection” inspections, the inspectors would
visually check the type E seals on this material, in spite of the
fact that these seals can be counterfeited, so that only post-
mortem examination at headquarters is meaningful.

I once demonstrated to the operator and the inspection
team leader that, due to the absence of some needed holes in
the lid and body of the container, the sealing system was in-
adequate; the containers could be opened, the material re-
moved, and the lid replaced simply by removing two bolts,
without disturbing the seal. I also brought up this problem
in Headquarters upon return from mission. However, this
situation was not corrected, possibly because agency per-
sonnel had collaborated with the operator on the method by
which the seal would be applied in the first place and felt
partially obligated to go along with the outcome, when the
operator said that the holes could not be drilled.

The method of safeguarding a major critical facility en-
tails monthly sampling and remeasurement of unsealed fuel
plates. The fuel plates can be remeasured to within about 3%
by NDA [Nondestructive Analysis]. Perhaps 1% of the mater-
ial could be removed by, say, drilling or remanufacture of the
plates, without detection likely but this type of scenario is
considered unlikely. Chemical analysis by the agency for high-
ly accurate measurement of a suspect fuel plate is not foreseen
in the usual facility attachment.

Power Reactors

Power reactors are of various types, and can be classified
according to whether on- or off-line refueled, types of moder-
ator and coolant, whether natural or enriched uranium, etc. On-
line refueled reactors are considered more sensitive and safe-
guarding was primarily by counting all fuel elements and check
of serial numbers against the invoice of unirradiated fuel ele-
ments. Identification of serial numbers on spent fuel is usually
impossible. Although there is work underway, especially in
Canada, to automatically count fuel elements, this was not
done in my experience. Counting of power pulses on a chart
was the means of verifying the number of fuel elements changed
in the core in one instance, but “noise” pulses on the chart made
this of dubious value, Camera surveillance was intended for
loadout pond, to detect undeclared loadout of irradiated fuel
by that route.
‘ In the case of off-line refueled reactors, camera surveil-
lance was used in the spent fuel pond area to detect undeclared
loadout and seals were employed on the reactor head and/or
at the entrance gate to the spent fuel pond between refuel-
ings. Fuel elements were counted and serial numbers on unirra-
diated fuel elements were verified at inspections. In both cases,
physical inventories occurred at annual to 18-month intervals.
Nondestructive assay verification was permitted at that time.
Inspection frequency ran from 3-month to 6-month intervals.

Verification of reactor operating history was by review-
ing strip charts of power, steam flow, temperature, or neutron
flux. Typically, a maximum of two charts were permitted to
be reviewed. Access to the control room was not permitted.
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Rather, the charts would be removed and brought to the in-
spector for review in a meeting room.

The possibility of irradiation of additional fuel con-
tained in normally nonfuel-bearing structural components of
the fuel assemblies was not covered by the inspection approach
of power reactors, although this has been discussed in a report
on technical assistance to the agency by the U.S. The possibil-
ity of an adaptation to facilitate the irradiation of fertile fuel
by other means was also not covered. For example, there is no
close inspection of the reactor vessel prior to operation or at
the time of maintenance to detect a shuttle system. Burnup
calculations to determine the amount of plutonium in spent
fuel were not verified, nor were power monitoring devices
verified.

Fuel Fabrication, Conversion, and Unirradiated Scrap Recovery

This part of the fuel cycle centers around the fabrication
of fuel for the various types of reactors and critical assemblies.

In larger facilities, the IAEA makes approximately month-
ly inspections of one day duration, performs an annual physi-
cal inventory verification of several days’ duration and, where
large quantities of direct use material are present, more fre-
quent inspections may be made. A basic difficulty that I ob-
served here are unwillingness to take samples and ship them to
the agency’s Seibersdorf Laboratory, on the grounds of cost
or shipping regulations. In one European installation that I
was aware of, the operator wanted $1000 per sample from
the agency. A problem that I encountered was unwillingness
to allow the agency to use nondestructive assay equipment
that required small radioactive sources in their operation. The
operator claimed that national regulations did not permit the
presence of those particular sealed sources in his plant, in
spite of the presence of large quantities of plutonium.

In that installation, the operator and state had refused
to permit the agency to apply timely detection continuous in-
spection at the facility by virtue of its contention that inspec-
tion was limited by the Blue Book to flow and inventory key
measurement points. As a result, the agency “‘punished” the
state by reduced inspection to 2- or 3-month intervals. In this
case, the state did agree after several years to the timely de-
tection inspections on a trial, informal basis to parts of the
facility. But, without full cooperation and a serious invest-
ment in computer hardware and extensive accurate measure-
ments, which I have yet to see, timely detection is of limited
value.

The agency’s approach to verification is based upon a
report, BNWL-1852, “Example of Verification and Accept-
ance of Operator Data — Low Enriched Uranium Fabrication
Plant,” Battelle Pacific Northwest Laboratory, Richland, Wash-
ington, August 1974, This report provides the framework
for the concept of verification of strata of flows into and out
of the plant, as well as in beginning and ending physical in-
ventories. A material balance for a period of time is formed
by the plant operator from the following components on the
right side of the equation: MUF = BI + A - R - SR - EI, where
MUF is material unaccounted for, BI is beginning physical in-
ventory, A is additions to inventory, R is removals from in-
ventory, SR is shipper-receiver difference [and] EI is ending
physical inventory.

If everything could be measured perfectly and there
were no mistakes or unaccounted for losses or diversion, MUF
would come out equal to zero for a material balance period.
But due to normally occurring errors of measurement, MUF
is typically not zero, but indicates apparent “loss” or “gain.”
The idea is to determine whether the MUF is only due to mea-
surement error or also due to unaccounted for loss, diversion,
or a mistake.

Normally, the components of the material balance will

Approved For Release 2008/04/10 : CIA-RDP86T00303R000500700033-6



Approved For Release 2008/04/10 : CIA-RDP86T00303R000500700033-6

be composed of several strata each. For example, BI may be
composed of good substrate material, the product material
which is manufactured from the sﬂntu«, scrap and wuste.

The agency, ideally, verifies esch stratum of each:component:
of the'material balance. In reality, it seldom is able to verify

each component. In any case, it attempts to detect s diversion .
of a significant quantity of nuclear material by verifying ,unf,- L

ficiant number of items in each stratum to provide a desired . .
power of detection, (1-B), of the loss of a significant. qmnﬁty
with a tolerable false alarm rate, <, A theorem is derived '
which addresses the problem of whether the diversion of a sig-
nificant quantity, if “partitioned across™ (took place’ in)more i
than one stratum, would be detected with adequate power.
The theorem shows that, if diversion were partitionéd aoroes
more than one stratum, the power of detection would be a3
great as or greater, by virtue of a defect being found in at least .
one stratum, than if the diversion of the significant quantity
had occurred all in one stratum. - :
'Ihefallacymherentmthil&vmuthlt thcte will
often be at least one defect due to a mistake. Thus, if any mis-
take is found, the agency must alarm to the hypothesis of di-
version by partitioning. And there are often false alarms (mis-

takes). This is even more serious when one considers that the

country is the adversary, s0 that partitioning scross alf fnstaila-
tions in a country must be assumed if any siarm occurs. Since
it is patently not feasible to alarm to the possibility of diver- .
sion by partitioning across the state whenever a mistskeis : . - .
found, the conclusion that oneruchuuthatthumyhin—
capable of detecting the diversion of a significant quantity or
of several significant quantities, by partitioning, in any state
with a moderate to large nuclear energy establishment.

What Materials This Report Hu Concerned

IAEA safeguards are aimed at the control of certain
direct-use materials, namely: high enriched uranium, U-233,
and plutonium; and certain indirect-use materials, namely:
low enriched, natural, and dépleted uranium and thorium
which can be converted to direct-use materials. IAEA safe-
guards do not control uraniom ore, neptunium, and a num-
ber of other materials which aré controlled in the United -
States by DOE and/or the NRC. Ursnium ore, for example,
can be converted rather simply to uranium in a form that is
an indirect-use material. Absence of its control is probably
one of the glaring waknm of international safeguards:
today. :
A large LWR produces roughly 15 kg of neptunium-237
per year, according to the Nasap [DOE’s Nonproliferation Al-
ternative Systems Assessment Program] study. The unmodémted
spherical, critical mass of neptuzium-237 is roughly 60 kg. Its
control will probably be requiréd in the future. -

In this report, 1 have attempted to describe how IAEA
safeguirds work and some of their weaknesses. [ have not'ad-
dressed all issues; there are many 'which are presently the sub-
ject of r&d efforts by seversl countries, for example. But I hope
that I have identified some of them. I think that it is clear at
this point that there are not many simple solutions and that a
mtdeﬂofctfonmdcamnitmentohllpuﬁuwmben-
quired to address these issues.

’

PNC TO REPROCESS 200 TONNES IN TWO YEARS.
AT 9506 900/TONNE IN PACT WITH um.mu

Japan s Powcr Ructor& Nndeu Fuel Developmm
Corp. (PNC).is.acheduled to reprocess 200 tonnes of spent -
fuel for seven utilities through'October 1983. The eight par-
ties agreed to set that total volume and the fee at $586,900

per tonne of spent fuel, up from $347%,
The PNC plan is kept intaet

tween Washington and Tokyo all full utilization of the
700 kg/day reprocessing plant at Tokgi ! through the -
end of 1984. PNC admits that it has impoasible to-
fully utilize the design capacity (210 i a year) because. -
of longer shutdown periods for maintenance than had heen
anticipated years ago. P -‘
Wyemofopemionhnvefhyndaroudtmul
pattern of the plant running from Ito June, being shut
down in July and August, and September-Octo-
ber. Asif to confirm the difficulties wil ,210 tonnefyear re:
processing, PNC reprocessed a cumulativé total of only 106
tonnes through June this year (NF, 6 July, 14), compared to
149 tonnes allowed until June (99 tonnes, as agreed upon in
1977, and another 50 tonnes AM 3pon in Feb;utt‘:y). The
scheduling assumes o plant problerns. Which marked the -

Japanese repr  operation. Thus, P! ‘
the 200-tonne schedule as “a target.”

' 'The 200-tonne total is broken dt*wn into: Tokyo Elec-
tric Power Co., 41.3 tonnes (with 43.4 tonnes allowed to be
carried to PNC's cooling pools); Japan Atbmxc Power Co.,

40.2 tonnes (44 4 tonnes); Kansai Elec Power Co., 38.7
tonnes (40.8 tonnes); Chugoku EPC, 24.0 tonnes (26.6 tonnes);
Chubu EPC, 20.6 tonnes (25.6 tonnes’ %Ludw EPC, 188
tonnes (22.4 tonne:), and Shikoku 4 tonnes (16.8
tonnes). ‘
The latest reprocessing amemeht b

 Ichiro Nakagawa,

thehpanese Atomic Energy Commilssioin] to issue a special
statement, admitting that Japan unsupdesfully tried to elim-
inate the time limit but welcoming thq Héw agreement with
the Reagan regime as one with “many’points that have been
improved from the 1977 agreemant" ith then-President
Carter’s government. e ) '

He described the new pact as ost practical solu-
tion at the present time,” partly because of his agreement with
Mike Mansfield, the U.S. ambassador 19"Yokyo, to use the
three-year period for further neptwd m/ Japan will con-
tinue its efforts to realize elimination’ e limits, which
in Nakagawa’s words is “a permlnent‘ htion” to the Tokai
reprocessing question. S

Utilities accepted PNC's prop
ing fee apparently with no fuss. The
said, is “for us to recover only the repivic
the cost recovery (with no profits for te
tion), there is a reason for utilities not 16

dustry sources agree that, despite. a virtusf lack of any signifi-
cant fee differences between PNC and' Butope, the deals with
PNC should spell favorable total costs; g spent fuel
trangportation. It costs between $782,600/tonne and
$869,500/tonne (at a rate of 230 yen to the dollar) to have

Europe reprocess Japanese spent fuel, including transportation.
Not surprisingly, coastal tion inside Japan is
believed to cost far less than the transacean transportation to
West Europe. “The only major factor #cost differences is
transportation,” one-of the sources in T says. Nuclear
Transportation Service Co. (NTS), s um of nine re-
gional utilities and Japan Atomi¢ Powati00., handles spent
fuel transportation to PNC’s Tokal wotks with a 1,290 gross
ton vessel, Hinoura Maru, chartered frisi Nippon Express Co.
Although designed to carry four casks bt drie time, the ship

NuclearFuel — November 23, 1981 — 15

Approved For Release 2008/04/10 : CIA-RDP86T00303R000500700033-6



Approved For Release 2008/04/10 : CIA-RDP86T00303R000500700033-6

actually transports only two at a time because NTS has only
two casks each for BWR and PWR spent fuel.

PNC and utilities decline to divulge details on the cost
for plutonium nitrate paid for by PNC for production of MOX
(plutonium-natural uranium mixed oxides fuel) for the Fugen
advanced thermal (heavy water) reactor. For the initial pro-
duction (NW, 15 Oct., 9), PNC purchased and consumed
about 200 kg of plutonium nitrate. One source speculates
that utilities chose to get rid of their plutonium nitrate at
fairly low prices “rather than maintain it by paying storage
cost.” The nitrate moved inside PNC’s Tokai works from the
reprocessing plant to a plutonium fuel development labora-
tory. — Shota Ushio, Tokyo

TICKET ON URANIUM'S ROLLER COASTER
IS GOOD THROUGH 2000, ANALYSTS SAY

Instability will continue to be the dominant character-
istic of the uranium market into the next century, say the
Colorado Nuclear Corp. and Pickard, Lowe & Garrick Inc. in
the 1981 version of their annual report on uranium supply,
demand and prices.

“Through the entire period of the projections (to 2000),
there is an upward trend in average price,” the companies say.
“However, continuing price oscillations are expected about
this average trend.” And those oscillations could be severe; in
January 1981 dollars, the companies project prices of $30-
50/pound in 1985, $30-70/pound in 1990, and $45-100/pound
at the turn of the century.

That trend will continue in spite of “appreciable quanti-
ties of imports” to the U.S. — 40% to 50% of U.S. demand —
and “reflects the general effects of producing from more ex-
pensive (lower grade, deeper, and smaller) deposits as time goes
on. Under all conditions examined, the market remains un-
stable. Essentially all projections indicate that price rises will
be followed by some overall expansion and subsequent price
drops. The price drops prevail until the projected supply/de-
mand imbalance again becomes relatively significant and an-
other price rise follows,” the report says.

A price rise is projected to begin by the end of 1982 “if
many of the utilities that have intermediate-term uranium re-
quirements begin purchasing activities in the near future” and
don’t rely solely on the spot market.

That rise will be “relatively short-lived,” peaking before
1985, because of near-term inventory levels, and will be follow-
ed by a mild price drop, the report predicts. But, “by the late
1980s the indications are that the price may average substan-
tially higher than today’s value; including the possibility of a
rather strong price peak before 1990.” Thereafter, the trend
is upward.

The “envelope™ of price variations applies to both U.S.
and non-U.S. sources of uranium, although it is based on U.S.
demand projections as well as a number of other factors which
could influence the market, such as demand variations, uncer-
tain production capacities, producer and buyer attitudes and
policies, inventory policies and imports.

“The proper interpretation of the overall envelope is that
it represents the approximate bounds within which the price
may oscillate. The closer the price approaches the lower boun-
dary at a point in time, the higher the probability it will ap-
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proach the upper boundary at a later point in time (and vice

versa)‘:“t“ the late 1980s, “there is a large uncertainty in the

projected year by year prices,” the report says. “In particular,
price peaks and valleys tend to get out of phase for projections
based on different sets of assumptions. Thus, the most that
should be concluded from the price projections after the late
1980s is the general magnitude of the upward price trend and
that the market will be unstable.”

In the U.S., demand estimates are based on projected
nuclear plant capacities climbing to 130 Gw in the low case,
160 Gw in the mid case and 200 Gw in the high case by the
year 2000. In 1990, 109 Gw, 121 Gw and 136 Gw are pro-
jected for the low, mid and high cases, respectively. The high
case is similar to DOE’s high-case projection, but the mid case
“runs close” to the DOE low case, and the low case “is sub-
stantially lower than the DOE low case,” the report notes.

Uranium demand is figured in the low case to rise from
about 22,000 tons in 1990 to 24,700 tons in 2000. In the mid
case, it climbs from 24,300 tons to 33,000 tons. In the high
case, demand is 27,700 tons in 1990 and 43,100 in 2000. Ex-
cess inventory of 34,300 tons is projected to start declining by
1982. Unfilled demand “is projected to build up steadily
through the 1980s, from about zero today to 4,000 tons per
year by 1985 and to 12,000 tons per year by 1990.”

The projections are based on the assumption that there
will be no reprocessing in the U.S. They also are based on en-
riching tails assays of 0.2%, 2%-year lead times, conversion
yields of 99.5%, and a few other factors.

For demand in the Western world outside the U.S., esti-
mates by DOE’s Energy Information Administration are used.
They are based on EIA’s low- and mid-case nuclear generating
capacity projections of, respectively, 165-181 Gw in 1990 and
300-350 Gw in 2000. In the low case demand projections are
27,500 tons in 1990, and 42,700 tons in 2000. In the mid case,
with reprocessing, demand would be 31,600 tons in 1990 and
54,100 tons in 2000; without reprocessing, demand is figured
to rise from 39,300 tons to 69,400 tons.

Production estimates are less precise, the companies say.
Roughly, though, in the U.S., if prices remained at the current
level, production would drop from slightly under 20,000 tons
in 1981 to about 6,000 tons in 1990. If prices rose in 1983 to
a level of $40-50 per pound, production would rise to about
24,000 tons in the late 1980s, dipping slightly by 1990.

Non-U.S. production could rise from under 10,000 tons
in 1980 to anywhere between 20,000 and 60,000 tons in 1990,
depending on prices, which could be $20-50 per pound. By the

- year 2000, the range is between about 25,000 and 75,000 tons.

Imports to the U.S. are expected to reach 40-50% of de-
mand in the 1990s, but “uranium prices may not be much low-
er than if use were restricted to 20% to 30% of total U.S. de-
mand,” the report says. “The logic for this conclusion is that
the price of imports will be governed by the marginal producer,
and in order for foreign demand to be met primarily from for-
eign production, much higher cost foreign production must
be developed.” .

Of existing non-U.S. production capacity, about 20% is
from “economically favorable deposits in Saskatchewan and
Australia. Of the potential new production, about 40% is from
such low cost deposits. Some current high cost foreign produc-
tion capacity will likely be shut down if the current low market
price continues.” — Stephanie Cooke
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.. i,  program would likely not “tax the of technglogy in se- .
DOE TAKES A BACK SEAT ON'ROD STORAGE ' gaxd to being able to predict pool M‘WM‘ _,
WHILE INDUSTRY AND EPRI MOVE #éuwmb u  lytical techniques may be adequate.y’. |, . ,
- The next step, if there is fnmﬁm would be “to go all ‘

Utilities lookmg for support of rod-oomdidqqioq lk:gm- the way” with “all the rods in the pool gnd high-density pohon
ing programs — not finding much at DOE ~— are tymingto. racks,” such as Northeast suggested,- byt I'm-looking.
the Electric Power Research Institute (Epri) instead. El!ﬁtex- : thing that fits in between and- happ:
pects to have about $200,000 to devote to such. Mh l9§2,
and “could easily double that in following years,” wewdina .....
to an Epri source.

Epri’s involvement at this poim is very prelim}mry,ﬂln
source said. So far three utilities have approached the ergani- .
zation for support and more are expected. These. is“alotof ..
interest in a joint program,” in which utilities midg ml their. .
efforts, but just how such a prognm would evolve is not chu,
he said.

What is clear is that, wim;ganw W fontupent
fuel storage. program, DQE will be concentrating its efforts
on cask storage rather than rod consolidation. In pagt ysars, | ,
the program had about 820-mﬂﬁonwmr.twmlm M ‘
is about $6-million per year,a DOE source said.. munbe“exmmclymm,,, 0 FE

Earlier this year, Northeast Utilities approached the " A DOE source conceded thps
agency for help. “We could possibly help them later, but it
would be a major strain o the budgst now and we just caa’t
do it now. As we begin to get some of these other programs . .
behind us we can look forward to some of these other, thim. o there is Qnoush lntol'elt in rpd
Hopefully casks will be wrapped up in a year or two. As soon - to limit the need for DOE involwe

as a couple of utilities have licenses on casks there will be no reactor storage was e

other need for us to be involved.” - ' dation “got commercial real, mog for the .
The extent of DOE involvement in rod consolidation — © business include US. Tool mm "“F‘ s Corp., - -

at least for the immediate future — was explained in a Nov. 6 * ; L

Combustion Engmeering and West
letter from the agency’s Office of Nuclear Energy to prospec- .
tive participants in a rod-consolidation program. ‘““We would { _- i , RN

expect a major portion of the cost burden to be borne by the { of 1981 1 vere do
utilities and by the manufacturer of the equipment which will
354?% oy Odtoaﬁ ‘
to September 1980. For the fi

be demonstrated,” the letter stated. =
-Eor our own pmi—&fﬁwwh ‘covélusion dibt '
the disassembly process Mﬂk an’ mtpmeqnuﬁ’*
el npo concem eamhnpwereS287,0(l)on$83

for storage of consolidated *tbdt I8 not of suffictent c6

i,net "

to the Nucleir Regulatory Co! g0 that the Depattmy mt '

of Energy inivolverrient would be appropriite. m-&alw. b

have seen sufficient initiative and ca; es In pﬁhfe nc- pounds of U308 ‘701‘11"”‘l to 28

tor to convinice us that our involveniént in equipmer and produced at its Sequoyah; w‘

opment should be limited to ensuring a visb i:omtiﬁve én: '  million kg of UFG compared to 4.5

vironment and to ensure that we have safe capabilities. months of 1980. Production 6f U3 Aiitss
“The department's role should, therefore; be limited to ~ \01316d 3 G-million poynds, dowp 148

addressing the seismic response and pool loading considers.. - 1 Y6ar 880 because of “the
tions which do see¢m to be ofmim ‘We hope toac-' " "ffb dehy!innufupower
complish this as a minor participant with utilities, their a€ "
(architect-engineers), and with privaté indtistey suppllersof ~ -+ -+ o ‘
disassembly #nd storage equipinent and services.” i

A DOE source told NuclearPuel that its fod-consolida- " SOUTH AFRICANS' URAN'W mhlﬁﬁ DIP.
tion program with the Tennessee Valley Authority — a SI. l- L
million effort to consolidate about a dozen assemblies —is: -
important because “it kicks off the work,” but “we:don’t.
have the flexibility to go halfers with anyone any move.” m
involvement therefore will be imited to software, What the * © "¢ Blyvooruitzicht’s uraniu

1 oA ‘loasil,;ss,q,qo af-
agency might like ‘to be invalved in aloag with the TVA pro- ter making $1,315,000 in the Jyne guigxtes. The loss was.attri-
gram, he said, is a rod-consolidation program for a PWR that buted to a deferred sale. Uranium pr duction fell to 78,336 kg
would involve placing consolidated rods on éxisting siainless from 85,294 kg in the June quyyter, * L
steel racks instead of the high-density poison racks because it At Harmony, revenue: ﬁm ' , wme and sulphur-

would “allow us to test licensing hut not to the hilt.” Sucha . ic acid — which fall under one
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portion — fell to $4,371,100 from $9,655,800. Production in-
creased slightly from 146,593 kg in the June quarter to 152,419
kg in the September quarter.

AMERICAN NUCLEAR REVENUE CLIMBS
BUT IT'S NOT COMING FROM URANIUM

American Nuclear Corp. continued its retreat from uran-
ium in its fiscal 1982 first quarter as activity by its contract
drilling division provided 96% of the company’s $2,085,000
gross revenues in the period, up from a 46% contribution in
the comparable quarter a year ago. That revenue figure rose
13% from the previous year’s $1,843,000, but net income in
the quarter, which ended Aug. 31, dropped from $220,000
to $149,000.

" President John C. Ferguson told shareholders at the an-
nual meeting that he expects the American Drilling Co. divi-
sion to remain the corporation’s primary source of revenues
and operating earnings for the near term. He said income from
uranium activities had decreased from the same period a year
ago, noting the Tennessee Valley Authority order earlier this
year to terminate operations at the Gas Hills uranium mining/
milling project of TYA and Federal American Partners (NF,
31 Aug., 2; 16 March, 15). Ameérican Nuclear owns a 40%
stake in FAP.

In line with this, uranium production at the 950 ton per
day Gas Hills mill, near Riverton, Wyo., was ended this month
by FAP, the contract operator under the partnership deal with
TVA. FAP laid off 22 mill workers but kept 70 others on the
payroll to clean up the facilities and “mothball” equipment.
Abouit 30-of them will be discharged over the next few months.
The others will be assigned to monitoring interim reclamation,
stabilization of mine and mill properties, and security.

The FAP mine in the Gas Hills was closed last February
and the mill has been operating on stockpiled ore.

GULF SLOWS DEVELOPMENT AT MOUNT TAYLOR

Development of Gulf Mineral Resources’ Mount Taylor
uranium mine, 60 miles northwest of Albuquerque, N.M., is
being slowed with the layoff of 100 of 700 employees. Gulf

officials say, however, that they remain optimistic on long-
term prospects for uranium and have no plans to stop
development.

Ken Barnhill, general manager of Gulf’s New Mexico uran-
ium operations, says the mine will operate on a five-day work
week rather than the seven-day work week that has been in
effect. He adds that workers will continue to develop the mine
which now produces 300-500 tons/day of ore grading more
than five pounds of uranium oxide per ton.

Gulf, which started construction of the Mount Taylor
mine in 1974, had originally planned to reach maximum pro-
duction of 4,500 tons/day by the mid-1980s, but this sched-
ule is being adjusted because of the depressed uranium market.
Barnhill said he was not sure, because of economic conditions,
when the mine would reach planned capacity. Two shafts, one
24 feet in diameter and the other 14 feet, were completed to
the 3,300 foot level in 1979 after five years of construction.

The 4,500-ton/day capacity will be reached, Barnhill says,
“when the demand for uranium and the market price justifies
resuming significant capital expenditures.” The Mount Taylor
mine and mill were estimated in 1980 to require an investment
of more than $500-million.

The Mount Taylor deposit is rated by Gulf geologists as
one of the major uranium deposits in North America, with more
than 128-million pounds of uranium oxide representing 22% of
known, low-cost U.S. reserves.

STUDIES OF URANIUM RESERVES IN THE HOGGAR
MOUNTAINS of southern Algeria should be completed by

the end of 1981. The government will then have to decide
whether to press ahead with development, a decision linked
with plans to develop a nuclear power industry. Reserves in
the Hoggar are estimated at up to 50,000 tonnes.

ELF-AQUITAINE AND THE FRENCH COMPANY GEOCON-

SULT are setting up a joint subsidiary in the U.S. specializing
in geophysical and geothermal mining techniques, EIf said in
Paris. The new company, Geoconsult Inc., to be based in Den-
ver, Colo., will be owned 60% by Elf Technologies Inc., the
EIf group’s research and development subsidiary, and 40% by
Geoconsult France. Beginning late this year, Geoconsult Inc.
will offer North American clients geophysical and geothermal
mining services.
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