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April 25, 1979 

r-1:EMORANDUM TO: Attorney General 

1fpV
FROM: Frederick D. Baron 

RE: NUMEC Investigation 

On March 22, 1979, an article in the New York Times 
referred to the fact that the FBI and CIA had refused access 
to GAO to examine classified material from their files pertinent 
to the NUMEC investigation of allegations of diversion of nuclear 
material from a plant in Apollo, Pennsylvania. 

Jack Keeney in the Criminal Division indicated, by way of 
background, that you wrote the Comptroller General on February 
9, 1978, refusing GAO access to the Department's files because 
the NUMEC investigation was still continuing. The Internal 
Security Section has now completed a detailed review of thousands 
of CIA documents and is preparing a report. On the basis of 
this document review, some further investigation by the FBI will 
be necessary. Termination of the investigation will depend in 
large measure on the results of the Bureau's investigation. 

Jack Keeney believes that upon completion of the review, 
we should give serious consideration to making the materials 
available to an appropriate committee of Congress. 

cc: John C. Keeney 

Jack Davitt 
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By a memorandum dated April 2, 1979, Frederick a. 
Baron requested that I summarize the background of our 
refusal to allow the GAO to examine classified material 
from our files on the NU!1EC matter, as was reported in 
an article in the March 22, 1979 edition of The New York 
Times. 

As the article indicates, the Comptroller General, 
in a letter to Chairman Dingell of the House Subcommittee 
on Energy and Power, discussed the refusal of the FBI and 
the CIA last year to allow the GAO to examine classified 
material concerning the NUr{E~ matter. The article did 
not indicate that the Department, other than the FBI, had 
refused access to GAO. 

In this regard, however, by letter to the Comptroller 
General, dated February 9, 1978, a copy of which is 
attached hereto, you declined to permit the GAO to have 
access to the Department's files because the NUMEC investi 
gation was continuing. 

In answer to Mr. Baron's question, the Internal 
Security Section's task force has completed its detailed 
review of the thousands of CIA documents, and its report 
on that aspect of the matter is being prepared. In 
addition, it is reviewing the FBI's investigation and is 
preparing directions to the FBI on additional matters that 
must be covered. Unfortunately, it is not possible to 
make any intelligent prediction as to when the NUMEC 
investigation will be concluded by the Internal Security 
Section. The reason is that it has been our past 
experience that new vistas have opened up just when it 
has been concluded that the investigation could be termi
nated. For example, we only learned as a result of a 
letter to you from Senator Baker last year (copy attached) 
that the CIA had a substantial number of documents of rele
vance to this case. Our review of these documents generated, 
in part, the need of further specific investigation by 
the FBI which, as I have indicated, we intend to seek. 
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Thus, the termination of the investigation will depend, 
in large measure, on the results of the Bureau's investi
gation. 

Finally, in response to the question of making 
documents available to GAO once the NUMEC investigation is 
closed, I believe that upon completion of our review, we 
should give serious consideration to making the materials 
available to an appropriate committee of Congress. 
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Honorable El~cr D. Sta~tg
 

COillptrol10r Gen3r~1 of ~~
 

united States
 
H'l.~hingtc!1.. D~ c. 205~a
 

.
DC<1r I:fr. S tna t~11 

Thl::; ls in l.-c:;~~pon!';~ to your lcttt~r t.~ roa, cL:~t()d 

Doccrr~er 16_ 1977, re~uenting access to ~ccord9, reports 
and iilcn in tho po~3cssion of thi~ Dcp~ra~ent which relato 
to the Diuclcar H:\tcriala ~n1 Equip.~".o.nt cc::?Or<)tion (~·!EC) 

of l.pollo, P,-mnuylvQnia. Your inquiry i;;to thio matter was 
ct: the rcc:\.1~st ol Ch3irfl1an Di l1'jell of t.~G aOUDe Subcc~itt~a 

on Ensrgy and 'pC'","'~r. You ~lso requc~tcd ~..:.o be informad or 
thu scope of our investigation z;nd the c5t.im.atad date of its 
corrrplo tion. 

As you may know, in response to a s~~ilar request fr~ 

CMir~n Dingcll, th~ D~puty Attornci' Gen<~~al infOr"U\sd hin. 
by letter dutcd Septc~)er 0, 1977, Ul~t D~par~ent policy 
hClS been to proviJG oral brie~ing8 by th·~ ?DI to Congrcs3ional 

4. (,;o:relli tt'.)CG \<\:hich hZ~V(3 inqu i rod ~bout ~'1io rJ~ ttCJr. Such n 
;)):lcf:3.ng \','0.9 offered to Ch~ir~n.n Di.n;~11. 

The recent .T:l~0tlng of FBI 1,·cprc3cntativcs with Hr. 
Cant!olJ, Director of the CriO En~rgy ~na .:lincrals Divi9io.T\ 
('ind tl~.rJ.b2r3 of his staff, to '-,Ihlen you rc =~r in ycur lett~r, 

":cU In i';::ct a br:"i~tin'; by the fJ3I ~5 a z:e.$ult of the Acting 
Co~?trollcr Gcn~r~1'8 letter to mQ of Au~u~t 3D, 1977. 
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In VlO\1 of t,~lC foct thiJ.t our iJlve;·:tiC;~·ltion into tr..iB 
}:~zd:tcr is continuing, I c..:ll not ~blc to ~cco,i'.) to your 
requ~3t dt this ti41c. Consi~c..riltion ·4'lill. of courne, he 
given to yoar rcqu":HJt ulJOn tho concluJion of our inveaf:i~a
t.ion. 

~ am unable t-O csti.....~ate \'1hcn tho in'123tigation '\<1111 bo 
conclucl.?!o. You r.J3Y b3 ~s~urej, ho·...;~..,~r, that it is' being 
carr.lcd out ao cxp:;ditiously n3 po3sible. 

YQ lli"U LJ incc r 6)1Y, 

-' 
Grif~~.n B. Bell 
t. t tCI': <~1 (}Y G'Cl.'1 0X a 1 
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June 28, 1978 

I 
t 

Honorable Gfiffin B. Bell 
Attorney General
 
Department of Just1ce
 
\.: ash i n9ton, D. C•
 

Dear r·lr. Attorney Genera1: 

tOn June 21 1978, the Centl-al Intelligence A~ency provided 
I'k. Ceo rge F. r,\u rphy, Jr., the Di rec to r of the Seea te Offi ce 
of Clcssified National Security Infoni1 ation, l'lith a recently 
discovered classified file pertaining to the subject ,natter of 
my previous letters to you of I·~areh 2, August 4, and October 25 
of last year. 1 have today ,-cviel'Jed the inforr,ation in that file, 
a portion of \-Ihieh appears lo be exlrcii1ely significant and 
p,-eviously unkno\-Jf\ to me. I bel ieve that the imporlanec and 
sensitivity of this inforr"ation merits your personal attenlion. 

1 am asking the Director of Central Intelligence to ensure that 
the Sena te Se 1ec t Commi ttee on 1n le11 i ge nee is p,'Oinp t 1Y prav iced 
with this file. As I indicated in my previous correspondence, I \ 
"au1d a pprec i a te be i ng kept info ,'med of eu 1- rent deve 1op~;en t sin 
this area of long-standing interest to me. Likewise, please do 
not hesitate to advise if 1 may be of assistance to you in this 

matter. 

:1Ses t pl?rson3.1 i'cga cds. 

Sincerely, 

7~H.SX~4 ;f:~ 
- Hs18 J 1- : 1 nt 



SPECIAL ASSISTAr\T TO 

THE ATTORNEY GEr\ERAL 

April 2, 1979 

Frederick D. Baron ~~ 
Jack KeeneyTo: 

From: 

Re: NUMEC 

An article by David Burnham 
York Times on March 22, referred 

in 
to 

the 
an 

New 
--

accusation by the Comptroller General in 
a letter to Congressman Dingell that the 
Department of Justice refused to allow GAO 
to examine classified material about missing 
uranium from the NUMEC plant. 

Please ask the appropriate person in 
the Criminal Division to prepare a very 
short note to the Attorney General summarizing 
the background of the refusal to provide 
documents to GAO. 

When will the Internal Security Section 
complete their review of the NUMEC case? 

Once the Criminal Division closes the 
NUMEC case, should documents be made available 
to GAO? 

-




---------------

IWITHDRAWAL NOTICE I
 

RG: 65 Records of the Federal Bureau of Investigation
 

Classified Files of the Special Assistant of the AG, Frederick D. Baron, 1977
 

NND PROJECT NUMBER: 74857 FOIA CASE NUMBER: 

WITHDRAWAL DATE: 09/07/2012
 

37114
 

BOX: 00007 FOLDER: 0 TAB: 1 DOC ID: 31977200 

COPIES: 1 PAGES: 3
 
---------------1
 
: ACCESS RESTRICTED I
 

The item identified below has been withdrawn from this file:
 

FOLDER TITLE: NUMEC: GAO Investigation
 

DOCUMENT DATE: 02/28/1979 DOCUMENT TYPE: Letter
 

FROM: Civiletti
 

TO: The President
 

SUBJECT:
 

This document has been withdrawn for the following reason(s): 

NSI 36 CFR 1256.46 

IWITHDRAWAL NOTICE I
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Classified Files of the Special Assistant of the AG, Frederick D. Baron, 1977 

NND PROJECT NUMBER: 74857 FOIA CASE NUMBER: 37114 

WITHDRAWAL DATE: 09/07/2012 

BOX: 00007 FOLDER: 0 TAB: 2 DOC ID: 31977201 

COPIES: 1 PAGES: 4 
---------------1 
:~CCES~RESTRICTED~ 

The item identified below has been withdrawn from this file: 

FOLDER TITLE: NUMEC: GAO Investigation 

DOCUMENT DATE: 02/23/1979 DOCUMENT TYPE: Memorandum 

FROM: Director, FBI 

TO: Deputy Attorney General 

SUBJECT: Review ofNuclear Materials Safeguards 

This document has been withdrawn for the following reason(s): 

NSI 36 CFR 1256.46 
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RG: 65 Records of the Federal Bureau of Investigation
 

Classified Files of the Special Assistant of the AG, Frederick D. Baron, 1977
 

NND PROJECT NUMBER: 74857 FOIA CASE NUMBER: 

WITHDRAWAL DATE: 09/07/2012
 

37114
 

BOX: 00007 FOLDER: 0 TAB: 3 DOC ID: 31977202
 

COPIES: 1 PAGES: 2
 
- - - - - - - - - - - - - --I 
:ACCESS RESTRICTED I
 

The item identified below has been withdrawn from this file:
 

FOLDER TITLE: NUMEC: GAO Investigation
 

DOCUMENT DATE: 02/12/1979 DOCUMENT TYPE: Memorandum
 

FROM: Heymann
 

TO: Civiletti
 

SUBJECT: Nuclear Material Safeguards
 

This document has been withdrawn for the following reason(s): 

NSI 36 CFR 1256.46 

IWITHDRAWAL NOTICE I
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RG: 65 Records of the Federal Bureau of Investigation 

Classified Files of the Special Assistant of the AG, Frederick D. Baron, 1977 

NND PROJECT NUMBER: 74857 FOIA CASE NUMBER: 37114 

WITHDRAWAL DATE: 09/07/2012 

BOX: 00007 FOLDER: 0 TAB: 4 DOC ID: 31977203 

COPIES: 1 PAGES: 1 
- - - - - - - - - - - - - --I 
:~CCES~RESTRICTED~ 

The item identified below has been withdrawn from this file: 

FOLDER TITLE: NUMEC: GAO Investigation 

DOCUMENT DATE: 02/08/1979 DOCUMENT TYPE: Memorandum 

FROM: Baron 

TO: Civiletti 

SUBJECT: Nuclear Material Safeguards 

This document has been withdrawn for the following reason(s): 

NSI 36 CFR 1256.46 

IWITHDRAWAL NOTICE I
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COUNSELOR TO THE 
ATTORNEY GENERAL 

Feb. 6, 1979 

TO: Benjamin Civiletti 
Deputy Attorney General 

FROM: Mike Kelly· 

.. 
Ben: please handle 

for me. 
and acknowledge 
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COllKSf,LOR TO THE
 
A'lfORN£Y GENERAL
 

1979
feb. S,
 

o! Judge Bell
 
TO~ 

MiKe KellY
fROM: 

~ .. 

1 SUggest yoU let Ben Civilett~ 
coordinate this response with the.. 
assistance of the criminal Division ,. 

e fBI. ~ 
dth ~ 

.1.,an~.,q~. /r;;t' 
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RG: 65 Records of the Federal Bureau of Investigation 

Classified Files of the Special Assistant of the AG, Frederick D. Baron, 1977 

NND PROJECT NUMBER: 74857 FOIA CASE NUMBER: 37114 

WITHDRAWAL DATE: 09/07/2012 

BOX: 00007 FOLDER: 0 TAB: 5 DOC ID: 31977204 

COPIES: 1 PAGES: 1 
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:ACCESS RESTRICTED 1 

The item identified below has been withdrawn from this file: 

FOLDER TITLE: NUMEC: GAO Investigation 

DOCUMENT DATE: 02/01/1979 DOCUMENT TYPE: Memorandum 

FROM: The President 
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SUBJECT: Review of Nuclear Material Safeguards 
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COUNSELOR TO THE 
ATTORNEY GENERAL 

April 3, 1979 

TO: Frederick Baron 

FROM: Mike Kelly 

Hold on to this in case the 
letter needs to be brought to 
JUdge Bell's attention. 

i:k/ ~JfA~(; 
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UNITED STATES GOVERNMENT 

Memorandum 
Griffin B. Bell 
Attorney General 

Benjamin R. Civilett~~
 
Deputy Attorney Gene~c-----

Correspondence From Congressman Annunzio 
Concerning Investigation of Commonwealth 
Edison Company of Illinois 

DATE: February 16, 1979 

Congressman Frank Annunzio sent your office and mine a 
legal memorandum prepared on behalf of the Commonwealth 
Edison Company of Illinois (CECO) by its attorneys, Isham, 
Lincoln & Beale. Copies of the memorandum and my response 
are attached. 

The memorandum details CECa's contention that its acti
vities at its Quad Cities nuclear plant did not violate 
any federal law (i.e., 18 USC 371,1001 or 42 USC 2273). 

The Government Regulations and Labor Section of the Cri
minal Division and the United States Attorney for the 
Southern District of Illinois have been investigating 
CECO's activities. Both of these offices have copies of 
the attached legal memorandum, and it is my understanding 
that each office is preparing a memorandum on the prose
cutive merits of the case to be sent to and reviewed by 
Phil Heymann. 

Attachments 'T~. 
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February 14, 1979 

Honorable Frank Annunzio 
u. S. House of Representatives
 
Washington, D. C. 20515
 

Dear Frank: 

I received the legal memorandum on behalf of the Commonwealth 
Edison Company (CECO) you forwarded to me through Ray Calamaro. 
You can be sure that I will refer it to the appropriate part 
of the Department and to the Attorney General's office. 

Thank you for expressing your concern and for your consideration. 

/ielY
 ,. ~tG· 
Benjamin R. Civiletti 



Dear General: 

This will confirm our telephone conversation today. 

Whether or not an indictment against Commonwealth Edison Company 

should be sought by reason of the events alleged to have occurred 

at Quad Cities Station is a matter which only the Department can 

decide. My purpose in calling you was simply to emphasize the 

importance of the decision in terms of the national interest and 

to state my belief that it was, therefore, essential that the 

matter be decided at a high policy level. 

An indictment against Commonwealth Edison Company 

would, in my opinion, have a severe impact both on the Company 

as a leader in the nuclear power field and on the nuclear 

industry generally. I share the Administration's belief that 

nuclear power plants are an essential option for the country in 

meeting its energy needs in the future. An indictment of 

Commonwealth Edison Company with respect to matters dealing with 

its operation of a nu6lear power plant and which are subject, in 

any event, to the comprehensive regulation of the Nuclear 

Regulatory Commission would, undoubtedly, have an adverse effect 

on the country's energy situation. This is not a reason for not 

proceeding against Commonwealth Edison Company; it is a reason 

for considering with care whether criminal action, as distinguished 

from the civil remedies available under the Atomic Energy Act, is 

the proper course if, indeed, any action is justified. 

Sincerely, 



CONFIDENTIAL 

MEMORANDUM 

We understand that the Criminal Division of the 

united States Department of Justice is concluding its 

investigation of Conunonwealth Edison Company ("Ceco") in 

connection with alleged violations of 18 U.S.C. §IOOl and 42 

u.S.C. 2273 arising out of the administration of the in

dustrial security plan at Ceco's Quad Cities nuclear power 

station. Ceco has attempted to cooperate fully with this 

investigation. The focus of the investigation apparently is 

an alleged failure by Ceco personnel to provide for the 

maintenance of proper guard patrol records with respect to 

certain doors. These doors, which provide access between 

working areas within the plant, had been designated as 

entries to "vital areas" within Ceco's Quad-Cities Nuclear 

Power Plant. The securing of vital area doors, but not the 

maintenance of records relating to those doors, was a requirement 

of Ceco's Security Plan and implementing procedures, all of 

which had been adopted in accordance with regulations of the 

United States Nuclear Regulatory Commission ("NRC tI )*. 

* Pursuant to the Energy Reorganization Act of 1974, the 
licensing functions of the Atomic Energy Commission, in
cluding all matters dealing with security at nuclear power 
plants were transferred to the NRC. All references will 
be to the NRC. 
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It is the purpose of this memorandum to set forth 

why Ceca believes the investigation and Criminal Division 

involvement in this matter should be terminated. In view of 

the specific facts and circumstances involved in the putative 

offense as well as the fact that the NRC exercises continuous 

oversight of all of Ceco's activities at the Quad-Cities 

station and has authority to levy civil penalties for violations 

of regulatory requirements, resort to criminal process is 

inappropriate and unnecessary. 

I.	 Regulatory Requirements Relating to Industrial 
Security at Nuclear Power Plants were first 
established after the Quad Cities plant was 
built and operating and have been changing 
ever since. Ceco has made a vigorous, good 
faith effort to solve the resulting problems 
or complying with such regulations. 

The basic rationale behind the NRC's industrial 

security regulations is to protect the health and safety of 

the public from an uncontrolled release of radioactivity due 

to sabotage at a nuclear power plant. It should be stressed 

at the outset that none of the occurrences at Quad-Cities 

investigated by the Department of Justice involved actual or 

threatened sabotage or led to any release of radioactivity or 

any danger to the health and safety of the public. At the 

time that Ceco obtained a construction permit from the NRC 

for Quad-Cities there were no industrial security regulations. 

The absence of regulations led to the design of a plant which 
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did not specifically provide for industrial security nor 

include any features which would ease the implementation of 

a security program. Most of the Quad-Cities operating force 

was in place by mid-1971 for training and pre-operational 

testing, first power was generated in October, 1971, and the 

plant went into commercial service in August, 1972. The 

plant's personnel established work practices and procedures, 

based on free movement within the plant and easy access to 

all work areas, which facilitated maintenance and operation 

Most Ceca employees at Quad-Cities had prior experience at 

the Company's fossil-fueled plants, where industrial security 

practices are minimal and unrestricted movement from area to 

area is the general rule. 

The first NRC guidelines for nuclear plant security 

were set forth in a document entitled Safety Guide 17 which 

was published on October 21, 1971. This safety guide was 

not a binding regulation, was cast in rather general terms, 

and did not discuss specific recommendations with respect to 

locking doors to vital areas at existing plants. 

In November of 1973 the NRC first published binding 

regulations with respect to industrial security for nuclear 

power plants, but these simply required the submission of 

formal security plans, limited the licensee's flexibility in 

revising such plans and referenced Regulatory Guide 1.17, a 

document similar in format to Safety Guide 17. Pursuant 

to these regulations, Ceco submitted its first security plan 

for Quad Cities Station which was approved by the. NRC in 

May, 1974. In addition to the 22-page plan, Ceco developed 
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nearly 100 pages of impl~menting procedures which were re


viewed by the NRC.*
 

The May, 1974 Security Plan and its implementing 

procedures required for the first time that "vital areas" be 

designated within the plant and access to those areas controlled. 

Because the design of Quad-Cities had not forseen this re

quirement, vital areas were not conveniently grouped, nor 

were walls in place to segregate vital areas. Accordingly, 

large areas of the plant had to be designated as vital areas 

even though they included many areas that were both not 

"vital" and required frequent attention from operating personnel. 

Plant and contractor personnel who had previously had unrestricted 

access to most of these areas, now had to pass through locked 

doors in the routine performance of their duties. Since this 

caused a substantial modification in employee work practices, 

and impeded maintenance, the locked doors were regarded as a 

* In order to make the necessary additions and modifications 
to the facility to implement the requireflents of the 
Security Plan, Ceco spent in excess of $635,000, exclusive 
of the costs associated with the employment of a guard
service. 
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nuisance and instances where doors were blocked open took 

place. Moreover, the locks on the doors which had been 

designated vital area doors were not capable of with

standing the constant use to which they were sUbjected 

and failures of the locking mechanism were frequent. Thus, 

in order to comply with the requirements of Quad-Cities' 

Security Plan, significant changes were necessary both in 

the physical characteristics of the plant and in work 

practices, and these had to be coupled with a new awareness 

by employees of the importance of complying with industrial 

security requirements. Ceco's implementation of the 

original Security Plan was also complicated by more de

tailed and stringent industrial security regulations pro

posed by the NRC in 1974. Refinement of the original 

security plan and its procedures were superseded by 

planning for compliance with the new regulations. 
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For all the reasons detailed above, compliance 

with the requirements of the Security Plan regarding control 

of access to vital areas was difficult. The response of 

station management personnel to this situation was a constant, 

conscientious effort to reduce the incidence of open vital 

area doors. The guard service was asked to include vital 

area doors in their routine patrols of the inner perimeter 

fence, punch-clock stations were installed so that the 

patrols could be monitored and guards were asked to close 

any open vital area doors which they observed during their 

routine patrols. Open vital area doors and the necessity 

for locking them were brought to the attention of station 

employees by their shift supervisors and by periodic meetings 

held by the station superintendent. Guard personnel were 

asked continually to inform responsible Ceco employees at 

the station, in writing, of any open doors that were observed. 

Nonetheless, open vital area doors continued to occur at 

Quad-Cities. 

These problems with unsecured doors did not pose 

substantial security risks to the Quad-Cities plant. All of 

these doors were doors used only by individuals who had 

already been checked by the security force at the outside 

gates. The locking of those doors also represented only one 

of several procedures and devices which protected the internal 

security of the plant's vital areas. Nevertheless, Ceco was 
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seriously concerned with the existence of these problems 

because the Company has always been committed to strict corn

pliance with all regulatory requirements, including those 

relating to industrial security. 

A.	 There was no violation of any provision of 
the Atomic Energy Act or NRC regulations. 

It is incontestable that there was no requirement 

in NRC regulations that guards record open vital area doors. 

The security plan itself contains no requirement that vital 

areas be patrolled or that records of open vital area doors 

be maintained, but only states that "[i]mplementing procedures 

provide for records and reports of ... patrols". Thus, at 

most, the Security Plan itself contemplated that there would be 

procedures which would describe the records and reports of 

patrols. Indeed, the only reporting requirement for security 

guards found in the security plan is that the guards main

tain records of all tests and responses to intrusion alarms 

or threats to plant security. The security plan does state 

that "station personnel are trained to report ... unlocked 

doors to their supervisor" and such reports are documented 

in the shift engineer's log during this time period. There 

are no procedures which provide for records and reports of pa

troIs of vital areas by the guard service since the security 

plan provided that Ceco personnel themselves would inspect 
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these areas continuously as a part of their normal routine. 

Since guard service patrols of vital area doors were instituted 

on an informal basis, no written procedures were prepared 

for reporting those patrols. NRC knew that the guard service 

was patrolling the vital area doors and that there was no 

procedure for reporting such patrols. 

In the absence of any procedure requiring reports 

of patrols, informal records of such patrols were maintained. 

Punch-clock tapes from the punch-clocks installed near vital 

area doors were retained. In addition, open vital area 

doors were noted by guards on two forms devised by the Pinkerton 

guard service and not referred to in the security plan or 

procedures. These forms are the "Inner Patrol Sheet" and 

the "Security Service Report, Form 286B". The former was 

designed to record the status of gates in the inner perimeter 

fence and the latter was a standard guard service form used 

basically to record guard personnel attendance. 

B. Any violation of the Security Plan or its 
implementing procedures and any failure 
to disclose open vital area doors to the 
NRC was not willful. 

Any incidence of open vital area doors always in

creased during periodic refueling outages at Quad-Cities, 

when large numbers of transient contractor personnel were 

present. In an effort to better control vital area doors 

immediately prior to one such refueling outage in early 1976, 

guard personnel were asked to direct a specific note of open 
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doors to the station superintendent rather than noting such 

doors on the forms referred to above. This change was also 

intended to alleviate the misplaced concern of the Ceco 

employee with security responsibility at Quad-Cities that 

the records of open vital area doors would reflect un

favorably on his performance. It should be stressed that 

guard personnel were not asked to discontinue their efforts 

to control open vital area doors nor to stop informing Ceco 

personnel of any open doors. Rather, specific directions 

designed to inform station management continuously were 

issued. Thus, Ceco's efforts to control this problem were 

not impaired. For example, as previously noted, reports 

by Ceco personnel of open vital area doors continued to be 

recorded in writing by the shift engineer on documents that 

were available for inspection by the NRC. 

Record of open vital area doors prepared by the 

guard service which were in existence when the change in 

reporting methods took place were not destroyed. Other 

records, in station logs and other documents available for 

regulatory inspection, described the occurrence of open 

vital area doors and were maintained throughout the entire 

time period. They demonstrate that Ceco was both diligent 

in attempting to control the vital area door problem and 
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open about its existence. Allegations by disgruntled ex-

Pinkerton employees regarding failures to record open vital 

area doors, as well as a variety of other asserted security-

related violations, were brought to the attention of Ceco 

management in early 1977. Ceco promptly notified the NRC 

of the allegations, investigated the matter itself, reported 

its findings to the NRC* and has cooperated fully with both 

the NRC and Department of Justice investigation. In these 

circumstances, the element of willfulness which is a basic 

element of the statutes applicable to this matter appears 

wholly insubstantial. 

It is also important to note that Ceco as a company 

never engaged in any policy or practice with the intent of 

deceiving the government. Any interpretation of the Security 

Plan and procedures as requiring records of patrols of vital 

area doors can only be based on a hyper-technical, legalistic 

parsing of those documents, inconsistent with the day to day 

practical interpretation of the Plan and procedures by 

operating personnel. In this connection, it is noteworthy 

that the NRC specifically reviewed and approved the plan and 

procedures and was well aware of the difficulties encountered 

in controlling access to vital areas at the Quad-Cities 

Station. The decision to change the method of reporting un

secured doors was not one of corporate policy, but rather was 

* Letters, Bolger (Ceco) to Keppler (NRC), Mar. 25, 1977 
and Apr, 28, 1977. 
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April 25, 1979 

r-1:EMORANDUM TO: Attorney General 

1fpV
FROM: Frederick D. Baron 

RE: NUMEC Investigation 

On March 22, 1979, an article in the New York Times 
referred to the fact that the FBI and CIA had refused access 
to GAO to examine classified material from their files pertinent 
to the NUMEC investigation of allegations of diversion of nuclear 
material from a plant in Apollo, Pennsylvania. 

Jack Keeney in the Criminal Division indicated, by way of 
background, that you wrote the Comptroller General on February 
9, 1978, refusing GAO access to the Department's files because 
the NUMEC investigation was still continuing. The Internal 
Security Section has now completed a detailed review of thousands 
of CIA documents and is preparing a report. On the basis of 
this document review, some further investigation by the FBI will 
be necessary. Termination of the investigation will depend in 
large measure on the results of the Bureau's investigation. 

Jack Keeney believes that upon completion of the review, 
we should give serious consideration to making the materials 
available to an appropriate committee of Congress. 

cc: John C. Keeney 

Jack Davitt 

,JO~ 
&p>i"1 
f{{-; D (7 7 
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April 25, 1979 

r·1EMORANDUM TO: Attorney General 

.fpVFROM: Frederick D. Baron 

RE: NUMEC Investigation 

On March 22, 1979, an article in the New York Times 
referred to the fact that the FBI and CIA had refused access 
to GAO to examine classified material from their files pertinent 
to the NUMEC investigation of allegations of diversion of nuclear 
material from a plant in Apollo, Pennsylvania. 

Jack Keeney in the Criminal Division indicated, by way of
 
background, that you wrote the Comptroller General on February
 
9, 1978, refusing GAO access to the Department's files because
 
the NUMEC investigation was still continuing. The Internal
 
"Security Section has now completed a detailed review of thousands 
of CIA documents and is preparing a report. On the basis of 
this document review, some further investigation by the FBI will 
be necessary. Termination of the investigation will depend in 
large measure on the results of the Bureau's investigation. 

Jack Keeney believes that upon completion of the review, 
we should give serious consideration to making the materials 
available to an appropriate committee of Congress. 

cc: John C. Keeney 

Jack Davitt 
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By a memorandum dated April 2, 1979, Frederick a. 
Baron requested that I summarize the background of our 
refusal to allow the GAO to examine classified material 
from our files on the NU!1EC matter, as was reported in 
an article in the March 22, 1979 edition of The New York 
Times. 

As the article indicates, the Comptroller General, 
in a letter to Chairman Dingell of the House Subcommittee 
on Energy and Power, discussed the refusal of the FBI and 
the CIA last year to allow the GAO to examine classified 
material concerning the NUr{E~ matter. The article did 
not indicate that the Department, other than the FBI, had 
refused access to GAO. 

In this regard, however, by letter to the Comptroller 
General, dated February 9, 1978, a copy of which is 
attached hereto, you declined to permit the GAO to have 
access to the Department's files because the NUMEC investi 
gation was continuing. 

In answer to Mr. Baron's question, the Internal 
Security Section's task force has completed its detailed 
review of the thousands of CIA documents, and its report 
on that aspect of the matter is being prepared. In 
addition, it is reviewing the FBI's investigation and is 
preparing directions to the FBI on additional matters that 
must be covered. Unfortunately, it is not possible to 
make any intelligent prediction as to when the NUMEC 
investigation will be concluded by the Internal Security 
Section. The reason is that it has been our past 
experience that new vistas have opened up just when it 
has been concluded that the investigation could be termi
nated. For example, we only learned as a result of a 
letter to you from Senator Baker last year (copy attached) 
that the CIA had a substantial number of documents of rele
vance to this case. Our review of these documents generated, 
in part, the need of further specific investigation by 
the FBI which, as I have indicated, we intend to seek. 
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OPTIONAL FORM NO. '0 
(REV. 7.76)'A' u.s. Government Printing OffIce: 1977-241-530/3474 
GSAFPMR(4' CFR) '0'-'1.6 
50'0-"2 



2 

Thus, the termination of the investigation will depend, 
in large measure, on the results of the Bureau's investi
gation. 

Finally, in response to the question of making 
documents available to GAO once the NUMEC investigation is 
closed, I believe that upon completion of our review, we 
should give serious consideration to making the materials 
available to an appropriate committee of Congress. 
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Honorable El~cr D. Sta~tg
 

COillptrol10r Gen3r~1 of ~~
 

united States
 
H'l.~hingtc!1.. D~ c. 205~a
 

.
DC<1r I:fr. S tna t~11 

Thl::; ls in l.-c:;~~pon!';~ to your lcttt~r t.~ roa, cL:~t()d 

Doccrr~er 16_ 1977, re~uenting access to ~ccord9, reports 
and iilcn in tho po~3cssion of thi~ Dcp~ra~ent which relato 
to the Diuclcar H:\tcriala ~n1 Equip.~".o.nt cc::?Or<)tion (~·!EC) 

of l.pollo, P,-mnuylvQnia. Your inquiry i;;to thio matter was 
ct: the rcc:\.1~st ol Ch3irfl1an Di l1'jell of t.~G aOUDe Subcc~itt~a 

on Ensrgy and 'pC'","'~r. You ~lso requc~tcd ~..:.o be informad or 
thu scope of our investigation z;nd the c5t.im.atad date of its 
corrrplo tion. 

As you may know, in response to a s~~ilar request fr~ 

CMir~n Dingcll, th~ D~puty Attornci' Gen<~~al infOr"U\sd hin. 
by letter dutcd Septc~)er 0, 1977, Ul~t D~par~ent policy 
hClS been to proviJG oral brie~ing8 by th·~ ?DI to Congrcs3ional 

4. (,;o:relli tt'.)CG \<\:hich hZ~V(3 inqu i rod ~bout ~'1io rJ~ ttCJr. Such n 
;)):lcf:3.ng \','0.9 offered to Ch~ir~n.n Di.n;~11. 

The recent .T:l~0tlng of FBI 1,·cprc3cntativcs with Hr. 
Cant!olJ, Director of the CriO En~rgy ~na .:lincrals Divi9io.T\ 
('ind tl~.rJ.b2r3 of his staff, to '-,Ihlen you rc =~r in ycur lett~r, 

":cU In i';::ct a br:"i~tin'; by the fJ3I ~5 a z:e.$ult of the Acting 
Co~?trollcr Gcn~r~1'8 letter to mQ of Au~u~t 3D, 1977. 
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In VlO\1 of t,~lC foct thiJ.t our iJlve;·:tiC;~·ltion into tr..iB 
}:~zd:tcr is continuing, I c..:ll not ~blc to ~cco,i'.) to your 
requ~3t dt this ti41c. Consi~c..riltion ·4'lill. of courne, he 
given to yoar rcqu":HJt ulJOn tho concluJion of our inveaf:i~a
t.ion. 

~ am unable t-O csti.....~ate \'1hcn tho in'123tigation '\<1111 bo 
conclucl.?!o. You r.J3Y b3 ~s~urej, ho·...;~..,~r, that it is' being 
carr.lcd out ao cxp:;ditiously n3 po3sible. 

YQ lli"U LJ incc r 6)1Y, 

-' 
Grif~~.n B. Bell 
t. t tCI': <~1 (}Y G'Cl.'1 0X a 1 
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June 28, 1978 

I 
t 

Honorable Gfiffin B. Bell 
Attorney General
 
Department of Just1ce
 
\.: ash i n9ton, D. C•
 

Dear r·lr. Attorney Genera1: 

tOn June 21 1978, the Centl-al Intelligence A~ency provided 
I'k. Ceo rge F. r,\u rphy, Jr., the Di rec to r of the Seea te Offi ce 
of Clcssified National Security Infoni1 ation, l'lith a recently 
discovered classified file pertaining to the subject ,natter of 
my previous letters to you of I·~areh 2, August 4, and October 25 
of last year. 1 have today ,-cviel'Jed the inforr,ation in that file, 
a portion of \-Ihieh appears lo be exlrcii1ely significant and 
p,-eviously unkno\-Jf\ to me. I bel ieve that the imporlanec and 
sensitivity of this inforr"ation merits your personal attenlion. 

1 am asking the Director of Central Intelligence to ensure that 
the Sena te Se 1ec t Commi ttee on 1n le11 i ge nee is p,'Oinp t 1Y prav iced 
with this file. As I indicated in my previous correspondence, I \ 
"au1d a pprec i a te be i ng kept info ,'med of eu 1- rent deve 1op~;en t sin 
this area of long-standing interest to me. Likewise, please do 
not hesitate to advise if 1 may be of assistance to you in this 

matter. 

:1Ses t pl?rson3.1 i'cga cds. 

Sincerely, 

7~H.SX~4 ;f:~ 
- Hs18 J 1- : 1 nt 



SPECIAL ASSISTAr\T TO 

THE ATTORNEY GEr\ERAL 

April 2, 1979 

Frederick D. Baron ~~ 
Jack KeeneyTo: 

From: 

Re: NUMEC 

An article by David Burnham 
York Times on March 22, referred 

in 
to 

the 
an 

New 
--

accusation by the Comptroller General in 
a letter to Congressman Dingell that the 
Department of Justice refused to allow GAO 
to examine classified material about missing 
uranium from the NUMEC plant. 

Please ask the appropriate person in 
the Criminal Division to prepare a very 
short note to the Attorney General summarizing 
the background of the refusal to provide 
documents to GAO. 

When will the Internal Security Section 
complete their review of the NUMEC case? 

Once the Criminal Division closes the 
NUMEC case, should documents be made available 
to GAO? 

-




---------------

IWITHDRAWAL NOTICE I
 

RG: 65 Records of the Federal Bureau of Investigation
 

Classified Files of the Special Assistant of the AG, Frederick D. Baron, 1977
 

NND PROJECT NUMBER: 74857 FOIA CASE NUMBER: 

WITHDRAWAL DATE: 09/07/2012
 

37114
 

BOX: 00007 FOLDER: 0 TAB: 1 DOC ID: 31977200 

COPIES: 1 PAGES: 3
 
---------------1
 
: ACCESS RESTRICTED I
 

The item identified below has been withdrawn from this file:
 

FOLDER TITLE: NUMEC: GAO Investigation
 

DOCUMENT DATE: 02/28/1979 DOCUMENT TYPE: Letter
 

FROM: Civiletti
 

TO: The President
 

SUBJECT:
 

This document has been withdrawn for the following reason(s): 

NSI 36 CFR 1256.46 

IWITHDRAWAL NOTICE I
 



IWITHDRAWAL NOTICE I 

RG: 65 Records of the Federal Bureau of Investigation 

Classified Files of the Special Assistant of the AG, Frederick D. Baron, 1977 

NND PROJECT NUMBER: 74857 FOIA CASE NUMBER: 37114 

WITHDRAWAL DATE: 09/07/2012 

BOX: 00007 FOLDER: 0 TAB: 2 DOC ID: 31977201 

COPIES: 1 PAGES: 4 
---------------1 
:~CCES~RESTRICTED~ 

The item identified below has been withdrawn from this file: 

FOLDER TITLE: NUMEC: GAO Investigation 

DOCUMENT DATE: 02/23/1979 DOCUMENT TYPE: Memorandum 

FROM: Director, FBI 

TO: Deputy Attorney General 

SUBJECT: Review ofNuclear Materials Safeguards 

This document has been withdrawn for the following reason(s): 

NSI 36 CFR 1256.46 

IWITHDRAWAL NOTICE I
 



---------------

IWITHDRAWAL NOTICE I
 

RG: 65 Records of the Federal Bureau of Investigation
 

Classified Files of the Special Assistant of the AG, Frederick D. Baron, 1977
 

NND PROJECT NUMBER: 74857 FOIA CASE NUMBER: 

WITHDRAWAL DATE: 09/07/2012
 

37114
 

BOX: 00007 FOLDER: 0 TAB: 3 DOC ID: 31977202
 

COPIES: 1 PAGES: 2
 
- - - - - - - - - - - - - --I 
:ACCESS RESTRICTED I
 

The item identified below has been withdrawn from this file:
 

FOLDER TITLE: NUMEC: GAO Investigation
 

DOCUMENT DATE: 02/12/1979 DOCUMENT TYPE: Memorandum
 

FROM: Heymann
 

TO: Civiletti
 

SUBJECT: Nuclear Material Safeguards
 

This document has been withdrawn for the following reason(s): 

NSI 36 CFR 1256.46 

IWITHDRAWAL NOTICE I
 



IWITHDRAWAL NOTICE I 

RG: 65 Records of the Federal Bureau of Investigation 

Classified Files of the Special Assistant of the AG, Frederick D. Baron, 1977 

NND PROJECT NUMBER: 74857 FOIA CASE NUMBER: 37114 

WITHDRAWAL DATE: 09/07/2012 

BOX: 00007 FOLDER: 0 TAB: 4 DOC ID: 31977203 

COPIES: 1 PAGES: 1 
- - - - - - - - - - - - - --I 
:~CCES~RESTRICTED~ 

The item identified below has been withdrawn from this file: 

FOLDER TITLE: NUMEC: GAO Investigation 

DOCUMENT DATE: 02/08/1979 DOCUMENT TYPE: Memorandum 

FROM: Baron 

TO: Civiletti 

SUBJECT: Nuclear Material Safeguards 

This document has been withdrawn for the following reason(s): 

NSI 36 CFR 1256.46 

IWITHDRAWAL NOTICE I
 



" 

.. 
,/ 

,~ ..... c· 

'" ..\J 

• I 

COUNSELOR TO THE 
ATTORNEY GENERAL 

Feb. 6, 1979 

TO: Benjamin Civiletti 
Deputy Attorney General 

FROM: Mike Kelly· 

.. 
Ben: please handle 

for me. 
and acknowledge 

GBB 2/5/79 
j. 

..... 

l 
t 

~ 

l' 

,. 

<" 

.~ 

} 

ty~ 

... 



" 

.. 

COllKSf,LOR TO THE
 
A'lfORN£Y GENERAL
 

1979
feb. S,
 

o! Judge Bell
 
TO~ 

MiKe KellY
fROM: 

~ .. 
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COUNSELOR TO THE 
ATTORNEY GENERAL 

April 3, 1979 

TO: Frederick Baron 

FROM: Mike Kelly 

Hold on to this in case the 
letter needs to be brought to 
JUdge Bell's attention. 

i:k/ ~JfA~(; 
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TO: Frederick Bar~n~~ • 
FROM: Mike Kelly 0 ~fLn'/k 
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UNITED STATES GOVERNMENT 

Memorandum 
Griffin B. Bell 
Attorney General 

Benjamin R. Civilett~~
 
Deputy Attorney Gene~c-----

Correspondence From Congressman Annunzio 
Concerning Investigation of Commonwealth 
Edison Company of Illinois 

DATE: February 16, 1979 

Congressman Frank Annunzio sent your office and mine a 
legal memorandum prepared on behalf of the Commonwealth 
Edison Company of Illinois (CECO) by its attorneys, Isham, 
Lincoln & Beale. Copies of the memorandum and my response 
are attached. 

The memorandum details CECa's contention that its acti
vities at its Quad Cities nuclear plant did not violate 
any federal law (i.e., 18 USC 371,1001 or 42 USC 2273). 

The Government Regulations and Labor Section of the Cri
minal Division and the United States Attorney for the 
Southern District of Illinois have been investigating 
CECO's activities. Both of these offices have copies of 
the attached legal memorandum, and it is my understanding 
that each office is preparing a memorandum on the prose
cutive merits of the case to be sent to and reviewed by 
Phil Heymann. 
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THE DEPUTY ATIORNEY GENERAL 
WASHINGTON, D.C. 20530
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February 14, 1979 

Honorable Frank Annunzio 
u. S. House of Representatives
 
Washington, D. C. 20515
 

Dear Frank: 

I received the legal memorandum on behalf of the Commonwealth 
Edison Company (CECO) you forwarded to me through Ray Calamaro. 
You can be sure that I will refer it to the appropriate part 
of the Department and to the Attorney General's office. 

Thank you for expressing your concern and for your consideration. 

/ielY
 ,. ~tG· 
Benjamin R. Civiletti 



Dear General: 

This will confirm our telephone conversation today. 

Whether or not an indictment against Commonwealth Edison Company 

should be sought by reason of the events alleged to have occurred 

at Quad Cities Station is a matter which only the Department can 

decide. My purpose in calling you was simply to emphasize the 

importance of the decision in terms of the national interest and 

to state my belief that it was, therefore, essential that the 

matter be decided at a high policy level. 

An indictment against Commonwealth Edison Company 

would, in my opinion, have a severe impact both on the Company 

as a leader in the nuclear power field and on the nuclear 

industry generally. I share the Administration's belief that 

nuclear power plants are an essential option for the country in 

meeting its energy needs in the future. An indictment of 

Commonwealth Edison Company with respect to matters dealing with 

its operation of a nu6lear power plant and which are subject, in 

any event, to the comprehensive regulation of the Nuclear 

Regulatory Commission would, undoubtedly, have an adverse effect 

on the country's energy situation. This is not a reason for not 

proceeding against Commonwealth Edison Company; it is a reason 

for considering with care whether criminal action, as distinguished 

from the civil remedies available under the Atomic Energy Act, is 

the proper course if, indeed, any action is justified. 

Sincerely, 



CONFIDENTIAL 

MEMORANDUM 

We understand that the Criminal Division of the 

united States Department of Justice is concluding its 

investigation of Conunonwealth Edison Company ("Ceco") in 

connection with alleged violations of 18 U.S.C. §IOOl and 42 

u.S.C. 2273 arising out of the administration of the in

dustrial security plan at Ceco's Quad Cities nuclear power 

station. Ceco has attempted to cooperate fully with this 

investigation. The focus of the investigation apparently is 

an alleged failure by Ceco personnel to provide for the 

maintenance of proper guard patrol records with respect to 

certain doors. These doors, which provide access between 

working areas within the plant, had been designated as 

entries to "vital areas" within Ceco's Quad-Cities Nuclear 

Power Plant. The securing of vital area doors, but not the 

maintenance of records relating to those doors, was a requirement 

of Ceco's Security Plan and implementing procedures, all of 

which had been adopted in accordance with regulations of the 

United States Nuclear Regulatory Commission ("NRC tI )*. 

* Pursuant to the Energy Reorganization Act of 1974, the 
licensing functions of the Atomic Energy Commission, in
cluding all matters dealing with security at nuclear power 
plants were transferred to the NRC. All references will 
be to the NRC. 
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It is the purpose of this memorandum to set forth 

why Ceca believes the investigation and Criminal Division 

involvement in this matter should be terminated. In view of 

the specific facts and circumstances involved in the putative 

offense as well as the fact that the NRC exercises continuous 

oversight of all of Ceco's activities at the Quad-Cities 

station and has authority to levy civil penalties for violations 

of regulatory requirements, resort to criminal process is 

inappropriate and unnecessary. 

I.	 Regulatory Requirements Relating to Industrial 
Security at Nuclear Power Plants were first 
established after the Quad Cities plant was 
built and operating and have been changing 
ever since. Ceco has made a vigorous, good 
faith effort to solve the resulting problems 
or complying with such regulations. 

The basic rationale behind the NRC's industrial 

security regulations is to protect the health and safety of 

the public from an uncontrolled release of radioactivity due 

to sabotage at a nuclear power plant. It should be stressed 

at the outset that none of the occurrences at Quad-Cities 

investigated by the Department of Justice involved actual or 

threatened sabotage or led to any release of radioactivity or 

any danger to the health and safety of the public. At the 

time that Ceco obtained a construction permit from the NRC 

for Quad-Cities there were no industrial security regulations. 

The absence of regulations led to the design of a plant which 
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did not specifically provide for industrial security nor 

include any features which would ease the implementation of 

a security program. Most of the Quad-Cities operating force 

was in place by mid-1971 for training and pre-operational 

testing, first power was generated in October, 1971, and the 

plant went into commercial service in August, 1972. The 

plant's personnel established work practices and procedures, 

based on free movement within the plant and easy access to 

all work areas, which facilitated maintenance and operation 

Most Ceca employees at Quad-Cities had prior experience at 

the Company's fossil-fueled plants, where industrial security 

practices are minimal and unrestricted movement from area to 

area is the general rule. 

The first NRC guidelines for nuclear plant security 

were set forth in a document entitled Safety Guide 17 which 

was published on October 21, 1971. This safety guide was 

not a binding regulation, was cast in rather general terms, 

and did not discuss specific recommendations with respect to 

locking doors to vital areas at existing plants. 

In November of 1973 the NRC first published binding 

regulations with respect to industrial security for nuclear 

power plants, but these simply required the submission of 

formal security plans, limited the licensee's flexibility in 

revising such plans and referenced Regulatory Guide 1.17, a 

document similar in format to Safety Guide 17. Pursuant 

to these regulations, Ceco submitted its first security plan 

for Quad Cities Station which was approved by the. NRC in 

May, 1974. In addition to the 22-page plan, Ceco developed 
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nearly 100 pages of impl~menting procedures which were re


viewed by the NRC.*
 

The May, 1974 Security Plan and its implementing 

procedures required for the first time that "vital areas" be 

designated within the plant and access to those areas controlled. 

Because the design of Quad-Cities had not forseen this re

quirement, vital areas were not conveniently grouped, nor 

were walls in place to segregate vital areas. Accordingly, 

large areas of the plant had to be designated as vital areas 

even though they included many areas that were both not 

"vital" and required frequent attention from operating personnel. 

Plant and contractor personnel who had previously had unrestricted 

access to most of these areas, now had to pass through locked 

doors in the routine performance of their duties. Since this 

caused a substantial modification in employee work practices, 

and impeded maintenance, the locked doors were regarded as a 

* In order to make the necessary additions and modifications 
to the facility to implement the requireflents of the 
Security Plan, Ceco spent in excess of $635,000, exclusive 
of the costs associated with the employment of a guard
service. 
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nuisance and instances where doors were blocked open took 

place. Moreover, the locks on the doors which had been 

designated vital area doors were not capable of with

standing the constant use to which they were sUbjected 

and failures of the locking mechanism were frequent. Thus, 

in order to comply with the requirements of Quad-Cities' 

Security Plan, significant changes were necessary both in 

the physical characteristics of the plant and in work 

practices, and these had to be coupled with a new awareness 

by employees of the importance of complying with industrial 

security requirements. Ceco's implementation of the 

original Security Plan was also complicated by more de

tailed and stringent industrial security regulations pro

posed by the NRC in 1974. Refinement of the original 

security plan and its procedures were superseded by 

planning for compliance with the new regulations. 
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For all the reasons detailed above, compliance 

with the requirements of the Security Plan regarding control 

of access to vital areas was difficult. The response of 

station management personnel to this situation was a constant, 

conscientious effort to reduce the incidence of open vital 

area doors. The guard service was asked to include vital 

area doors in their routine patrols of the inner perimeter 

fence, punch-clock stations were installed so that the 

patrols could be monitored and guards were asked to close 

any open vital area doors which they observed during their 

routine patrols. Open vital area doors and the necessity 

for locking them were brought to the attention of station 

employees by their shift supervisors and by periodic meetings 

held by the station superintendent. Guard personnel were 

asked continually to inform responsible Ceco employees at 

the station, in writing, of any open doors that were observed. 

Nonetheless, open vital area doors continued to occur at 

Quad-Cities. 

These problems with unsecured doors did not pose 

substantial security risks to the Quad-Cities plant. All of 

these doors were doors used only by individuals who had 

already been checked by the security force at the outside 

gates. The locking of those doors also represented only one 

of several procedures and devices which protected the internal 

security of the plant's vital areas. Nevertheless, Ceco was 
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seriously concerned with the existence of these problems 

because the Company has always been committed to strict corn

pliance with all regulatory requirements, including those 

relating to industrial security. 

A.	 There was no violation of any provision of 
the Atomic Energy Act or NRC regulations. 

It is incontestable that there was no requirement 

in NRC regulations that guards record open vital area doors. 

The security plan itself contains no requirement that vital 

areas be patrolled or that records of open vital area doors 

be maintained, but only states that "[i]mplementing procedures 

provide for records and reports of ... patrols". Thus, at 

most, the Security Plan itself contemplated that there would be 

procedures which would describe the records and reports of 

patrols. Indeed, the only reporting requirement for security 

guards found in the security plan is that the guards main

tain records of all tests and responses to intrusion alarms 

or threats to plant security. The security plan does state 

that "station personnel are trained to report ... unlocked 

doors to their supervisor" and such reports are documented 

in the shift engineer's log during this time period. There 

are no procedures which provide for records and reports of pa

troIs of vital areas by the guard service since the security 

plan provided that Ceco personnel themselves would inspect 
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these areas continuously as a part of their normal routine. 

Since guard service patrols of vital area doors were instituted 

on an informal basis, no written procedures were prepared 

for reporting those patrols. NRC knew that the guard service 

was patrolling the vital area doors and that there was no 

procedure for reporting such patrols. 

In the absence of any procedure requiring reports 

of patrols, informal records of such patrols were maintained. 

Punch-clock tapes from the punch-clocks installed near vital 

area doors were retained. In addition, open vital area 

doors were noted by guards on two forms devised by the Pinkerton 

guard service and not referred to in the security plan or 

procedures. These forms are the "Inner Patrol Sheet" and 

the "Security Service Report, Form 286B". The former was 

designed to record the status of gates in the inner perimeter 

fence and the latter was a standard guard service form used 

basically to record guard personnel attendance. 

B. Any violation of the Security Plan or its 
implementing procedures and any failure 
to disclose open vital area doors to the 
NRC was not willful. 

Any incidence of open vital area doors always in

creased during periodic refueling outages at Quad-Cities, 

when large numbers of transient contractor personnel were 

present. In an effort to better control vital area doors 

immediately prior to one such refueling outage in early 1976, 

guard personnel were asked to direct a specific note of open 
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doors to the station superintendent rather than noting such 

doors on the forms referred to above. This change was also 

intended to alleviate the misplaced concern of the Ceco 

employee with security responsibility at Quad-Cities that 

the records of open vital area doors would reflect un

favorably on his performance. It should be stressed that 

guard personnel were not asked to discontinue their efforts 

to control open vital area doors nor to stop informing Ceco 

personnel of any open doors. Rather, specific directions 

designed to inform station management continuously were 

issued. Thus, Ceco's efforts to control this problem were 

not impaired. For example, as previously noted, reports 

by Ceco personnel of open vital area doors continued to be 

recorded in writing by the shift engineer on documents that 

were available for inspection by the NRC. 

Record of open vital area doors prepared by the 

guard service which were in existence when the change in 

reporting methods took place were not destroyed. Other 

records, in station logs and other documents available for 

regulatory inspection, described the occurrence of open 

vital area doors and were maintained throughout the entire 

time period. They demonstrate that Ceco was both diligent 

in attempting to control the vital area door problem and 
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open about its existence. Allegations by disgruntled ex-

Pinkerton employees regarding failures to record open vital 

area doors, as well as a variety of other asserted security-

related violations, were brought to the attention of Ceco 

management in early 1977. Ceco promptly notified the NRC 

of the allegations, investigated the matter itself, reported 

its findings to the NRC* and has cooperated fully with both 

the NRC and Department of Justice investigation. In these 

circumstances, the element of willfulness which is a basic 

element of the statutes applicable to this matter appears 

wholly insubstantial. 

It is also important to note that Ceco as a company 

never engaged in any policy or practice with the intent of 

deceiving the government. Any interpretation of the Security 

Plan and procedures as requiring records of patrols of vital 

area doors can only be based on a hyper-technical, legalistic 

parsing of those documents, inconsistent with the day to day 

practical interpretation of the Plan and procedures by 

operating personnel. In this connection, it is noteworthy 

that the NRC specifically reviewed and approved the plan and 

procedures and was well aware of the difficulties encountered 

in controlling access to vital areas at the Quad-Cities 

Station. The decision to change the method of reporting un

secured doors was not one of corporate policy, but rather was 

* Letters, Bolger (Ceco) to Keppler (NRC), Mar. 25, 1977 
and Apr, 28, 1977. 
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made by employees at Quad-Cities in an exercise of their 

judgment and discretion. Even if the Department or the NRC 

now disagrees with their decision, it can hardly be said 

that Ceco engaged in a course of action which warrants 

criminal prosecution. 

C.	 The information regarding open vital area 
doors was not material to the NRC's en
forcement activities. 

The lack of materiality of the change in the 

manner in which guards reported open vital area doors is 

also apparent. The NRC, the agency charged with inspection 

and enforcement of all aspects of Quad-Cities' compliance 

with its regulations and the Security Plan was fully aware 

of the difficulties experienced at Quad-Cities in keeping 

vital area doors closed. In July, 1975, during a routine 

NRC inspection, an open vital area door was observed and a 

civil penalty was imposed by the NRC. Ceco acknowledged the 

problems it was facing in keeping vital area doors closed 

and detailed possible hardware changes and the continuing 

educational efforts which were being implemented to control 

the problem.* NRC personnel, during the course of routine 

inspections, were given complete access to all documents 

maintained at the station, including those which detailed 

instances when vital area doors had been left open. Finally, 

NRC has conceded that the change in reporting open vital 

area doors by the guards did not violate any provision of 

its regulations, the Security Plan or its implementing 

procedures. 
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II. Essential elements of any violation 
of the criminal code are lacking in this 
situation. 

We believe that the investigation conducted by the 

Department of Justice has been primarily directed at possible 

violations of 18 U.S.C. §1001. There are at least two 

elements of that statute which the foregoing portions of 

this memorandum demonstrate cannot be established: will

fulness and materiality. They are clearly essential com

ponents of any successful prosecution under Section 1001. 

united States v. Lange, 528 F.2d 1280, 1287 (5th Cir. 1976). 

The change in the reporting of open vital area 

doors in January, 1976 resulted in guards omitting notations 

of open vital area doors on the "Inner Patrol Sheet" and 

in the comment section of Pinkerton's Form 286B. There was 

no duty imposed by any statute, NRC regulation, the Quad-

Cities Security Plan or its procedures to maintain records 

of open vital area doors on the Inner Patrol sheet or on 

Pinkerton's time keeping form. Absent a duty to report such 

an item, prosecution under Section 1001 for failure to report 

open vital area doors comes close to infringing on the 

policy underlying the Fifth Amendment. To avoid prosecution 

for non-disclosure, one would of necessity have to inform 

the NRC of facts which themselves might be evidence of a 
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crime. See United States v. London, 550 F.2d 206 (5th Cir. 

1977); Cf. Poonian v. United States, 294 F.2d 74 (9th Cir. 1961). 

Moreover the omission of open vital area doors on the Inner 

Patrol Sheet, a form which was not designed to record such 

events, does not carry with it the implication that the doors 

were in fact closed. Such an implication is also required 

before an omission can constitute a violation of Section 

1001. Cf. United States v. Lutwak, 344 U.s. 604 (1953). 

It may be possible to characterize the checkrnarks 

in the "noll column of the Form 286B with respect to whether 

open or broken doors or windows were discovered during a 

guard patrol as an affirmative misrepresentation since, in 

some instances, doors may in fact have been found open. 

We recognize that affirmative misrepresentation may constitute 

a violation of Sec~ion 1001, even if there is no duty to 

make the representation. But the misstatements must always 

be material, i.e., they must have been of a nature so as 

to tend to influence the NRC in the performance of its official duties 

*It is apparent from the face of the form that the information 
recorded on it is not tailored to nuclear power plant security. 
There are columns on the form for wuch matters as "Smoking 
Violation" and "Vaults, Safes Open". Indeed the column relating 
to doors is headed "Doors, Windows, Open, Broken". Thus, the 
Form 286B itself is so vague and ambiguous that it would be 
of little use to the NRC in determining the status of vital 
area doors. 
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Gonzales v. United States, 286 F.2d 118 (10th Cir. 1960). 

There is no evidence that NRC personnel ever examined the 

Form 286B and certainly none that they did so after the 

change in reporting requirements. While it is arguably a 

technical violation of Section 1001 to make a false statement, 

even if a government employee never sees or hears it, we 

have found no case in which a prosecution was begun where 

the false statement had not been communicated to the government 

agency or where the government was not itself defrauded as 

a result of the false statement. Indeed, in this situation, as 

between Ceco and the NRC, knowledge of the alleged false 

statement was obtained in the first instance by Ceco, which 

itself informed the NRC of the change in reporting practices. 

The NRC itself has not indicated any violation of regulations, 

the Security Plan or implementing procedures as a result in 

the change in reporting open vital area doors, thereby 

confirming the lack of materiality of the Form 286B. 

III.	 Due to the pervasive regulation of 
nuclear power plants by the NRC, enforcement 
by the NRC is fairer and more effective than 
the institution of criminal proceedings. 

A 1977 memorandum from the Attorney General 

discussing prosecutorial discretion directed the Department 

to consider "the possibility of civil, administrative, or 

other proceedings in lieu of prosecution . ." in deter

mining whether to initiate criminal action. See Memorandum 
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of Attorney General Edward H. Levi, dated January 18, 1977, 

reprinted in The National Law Journal, November 13, 1978, at 

14, col. 1. The memorandum pointed out that "In recognition 

of the fact that resort to the criminal process is not 

necessarily the only appropriate response. ., Congress 

and state legislatures have provided civil and administrative 

remedies for many types of conduct that may also be subject 

to criminal sanctions." Id. at 15. This memorandum con

cluded that, in some cases, such remedies "can be expected 

to provide an effective substitute for criminal prosecution." 

Id. at 15. 

Several factors indicate that the Department 

should follow such a course of action here and allow this 

matter to be resolved through civil administrative action, 

rather than criminal proceedings. All aspects of the construction 

and operation of nuclear power plants are regulated by the 

Nuclear Regulatory Commission. The NRC has a separate 

division of inspection and enforcement which frequently 

conducts on-site inspections of nuclear power plants in 

order to determine whether or not NRC licensees are complying 

with the Commission's regulations and other requirements, 

including the licensee's Security Plan. There are 95" full

time inspectors in this Division and the program is currently 

being augmented by the assignment of resident inspectors to 

each nuclear power plant. Deviations from regulations 
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result in citations, requirements for corrective action and 

may be punished by civil penalties. The NRC is thus in a 

position to administer a set of sanctions of various degrees 

of severity that takes account of the total record of the 

company in compliance with the whole body of that agency's 

regulations. At Quad-Cities, from 1973 to date, NRC in

spectors have spent more than 390 man days to review Ceco's 

compliance with regulations at the Station. Civil penalties 

totalling $50,000 have been levied for alleged non-compliances 

there. Moreover, Ceco has been the subject of specific NRC 

attention in connection with its overall management of its 

nuclear power plants. The then director of the NRC's Division 

of Inspection and Enforcement, Dr. E. Volgineau, both orally 

and in writing, commented on perceived shortcomings in 

Ceco's compliance with NRC regulations with top officers of 

the Company in 1977. 

Ceco has responded to NRC citations and Dr. 

Volgineau's comments in a positive and forthright manner. It 

has revamped its internal organization and expanded its 

staff responsible for compliance with NRC regulations. 

Senior management personnel have become personally involved 

in compliance activities. It has commissioned an ind~pendent 

analysis of its management of its nuclear program and is 

implementing changes suggested by that analysis. All of 

these responses by Ceco have been monitored by the NRC, 
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which has stated that Ceco's-management control is improving 

significantly. Indeed, in the face of an augmented inspection 

effort by the NRC, including follow-up of previously identified 

deficiencies, instances of non-conformance have dramatically 

declined within the last year. At Quad-Cities, over $4.7 

million is being spent just to meet the NRC's most recent 

industrial security requirements. An open-door alarm system 

is being installed to further alleviate the vital area door 

problem. 

As a corporation, Ceco is presently subject to the 

deterrent effect of monetary penalties and the very serious 

impact of the publicity attendant on them, as well as NRC's 

other public comments regarding the management of its nuclear 

program. The response has met the NRC's expectations. The 

institution of criminal proceedings in this situation would 

be unfair and counterproductive. 

This is a case of first impression. An indictment 

would be based on a questionable interpretation of regulatory 

requirements in a factual context wheYe the NRC itself was 

fully aware of the underlying problem and Ceco's efforts to 

correct it. Punishment through criminal sanctions would not 

serve the purposes of the criminal law. It would not add 

significantly to the deterrent of monetary penalties now 

administered by the NRC. Since there can be no claim that 
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Ceco top management is invo~ved in the questioned events, 

there would be no exemplary purpose served by prosecution. 

The NRC enforcement program meets all of the 

objectives of criminal justice administration in situations 

such as this by tailoring sanctions to actual conditions and 

taking into account the whole context of the regulations and 

requirements. Thus, the NRC enforcement process provides 

far greater fairness and is far more effective than a criminal 

prosecution could be. In addition, the NRC enforcement 

process forces improvements in licensees' performance with

out the draconian "chilling" effect on the development of a 

vital energy source, which might occur from a criminal 

action. 
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Q.	 There have been repeated allegations that several years 

ago military-grade uraniun was secretly transferred from 

the Nuclear Materials and Equipment Corporation (NUMEC) in 

Apollo, Pennsylvania, to Israel. Are you investigating 

those allegations and, if so, what is its status? 

A.	 Because that is a matter currently under invest:.igation, 

I don't believe it v.1 ould be appropriate to COlTUlIcnt. 

Remember, those allegations go back many years ago and 

our inquiry has been very difficult because of the passage 

of t.ime and the unavail,3bility of a number of people \·;bo 

might have kno\'yled9C~ of '.';ha·~ \'laS going on a t the t..i.me. You 

can be assured, ho\·;ever, t.hat '.'I7e are doing ou:c bc;st to try 

to resolve some of thr: questions raised. 



~PECIAL 
THE ATT~:~~TANT TOY GENERAL 

3/7/78 

Frede ..

FROM: Mike Kelly 

I found t . 

TO: rlck Baron 

you lIesyou want lt" forhlS 1" n my f"r NUMEC fil~? Do 
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NUCLEAR MATERIALS MANAGEMENT 
SURVEY NU"XBER D!'-t1-1H-53 

NUCLEAR HATERIALS & EQUIPMENT CORP. 

1. General 

1.1	 A survey of control exercised by the Nuclear Materials and 
Equipment Corporation (NUMEC), Apollo, Pennsylvania, over 
enriche.:i uranium h~ld by it W9.S performed during the period 
November 1-12, 1965 by members of the Headquarters Division 
of Nuclear Msteris1s Hansgement. Personnel from the New York 
and Oak Ridge Field Offic~s snd from the Space Nuclear Pro
pulsion Office-Cleveland assisted in se-lected phases of the 
survey field work. 

1.2	 The objectives of the survey w~re: 

(a)	 to determine the tot::ll cumulative U-235 "1055,,(1) for 
the NU}ffiC Apollo pl~nt operation since start-up in 1957 
and to evaluate the ext~n.t to w!1ich such "losses" could 
be account~d for in terms of known loss mechanisms 
(e.g., liquid wast3s, stack g~ses, burial ground dis
posals), anJ mensur2ment biases in order to arrive at 
a material-unaccounted~for quantity(2); and 

(b)	 to attempt to find expl:.lTIstions for the unexpectedly 
high U-235 loss (about 6~~ of tota 1 U-235 rece ived) 
attributed by Nill1EC to the Westinghouse Astronuclear 
Laboratory (WA~~) Purch~se Order 59-NP-12674. 

(l)"Loss" as us~d here mea"1S the differ8nce resulting from the total 
cumulative U~235 receivL'd by NUMEC J less the sum of (a) tot~l 

cumulative s~ipm~nts of U-2J5 by ~UMEC to others, and (b) NUl-mC's 
physical inventory of V-235 as of 10/31/65. 

(2)M3terV:ll	 unaccounted for (MUF) occurs when, after a physical 
inventory of a plant, there is a difference bet~leen the physical 
inventory and the book inventory after the latter has been ad
justed for accidental losses, normal operation~l losses (dis
ch3rges to tanks, ~ewers, stacks, burial grounds, etc.) and other 
known removals of material. Thus, MUF is usually the result of 
uncertainties of measurements, unknown losses and undetected 
errors. 
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1.3	 The survey was performed generally in accord with (t~e standards 
set forth in AECM 7402 for cost-type contractors. 1 A detailed 
discussion of the survey steps is provided in sections 4 and 5 
of this rc.port. 

1.4	 The survey covered the plant operating period ending October 31, 
1965. Many aspects of the survey were extended back to plant 
start-up in 1957. 

1.5	 The survey covered all enriched uranium located at N~mC's Apollo 
facility; it is ~11 AEC~o~ne~. E~riched uranium located at 
NVMEC:~s Park T()T~nF1:1ip facility (see. paragr"~r,h 2.2) but carried 
on the records as p~rt of th~ Apollo facility was also included; 
plutonium or U~233 at the F.srk TO~.;1nship site was not included. 

2. Description o~ol1.o Facility 

2.1	 NUHEC m'lns and operates a uranium processing facility at Apollo, 
Pennsylvani::L. Th~ rn3.jor emphasis of the facility is on the 
conversion of &6 into uranium oxide. or carbides and the fabri 
cation th'2reof for USc in nuch:,~r reactors, including commercial 
pm.."er, rcsE':lIch a::d gov2rnrn~n(31 applications. The Apollo 
facility is also equip?2C: to a.nd does rec.over uranium from 
various scr~D a7":d re~idl1? m::ltP't'i.!'ll~_ N'f.v,Fr. i~ !lnt" p~lli:'~Arl 

at its ApOllo pl9.!lt to pre.p,s.re ur~!1ium metal but is equipped 
for most 0p2ratio~s involvi~g ura~ium compounds. Processing 
and fB.bricatio::l li:::cs aI';=' operated for uranium enriched above 
5% U~235 sep-:lr-:rte .:3.:;"1 distinct from t!1~t below 5% U-235. Also, 
NUMEC tns.intsins a SCI'3p reFroc~ssing lin~~ for uranium of less 
tha:t 5% e·.:xichmt?nt separat~ from the line for uranium above 
5% U~235. 

2.2	 NlIMEC gl.so OWi1.S anj operates several f9.cilities located in 
Park l'c:,;·.:~shlp) approximate'!..y 6 rnil~s from the Apollo facility. 
Narm311.y o:lly th0. Arollo f:::.cility will process uranium, \voile 
the Park Townf'~i.p facility w~11 process other rnateri3.1s of 
interest to dIP. nuclc1.r i:'.dustry. In adc.ition, drums con
taining uranium-bearing r~si~ues are stored at the Park Township 
site. The hillside overlooking this sit2 is the location of 
NUHEC 's buria 1 eround. It is t:1is buria 1 ground which is the 
point of reference for th2 1962 and 1963 burial pits discussed 
subsequently. 

(l)Norrt1<11lv, Sl'i'1 t-1~1·~ b'/ '1 fi.··:'~:':.~"?r~C'_~ cDntT:lctor \.1110 t ••:;~; fin-:lncic=lll': 
linbl,:~ to th" I\LC fC'l ~,::.'-""~~lt..: fc'~- 1.J:'::''23 ",:oul.J not 11-1V':: bee=-: ~;\.lbj cLv! 
to such an int0I1siv'" ~.cYU[::':'Y; r.3.t!l('! lh;:~ sLlrvc~y Hould h:~VI; follo~"':'L! 

the stanu.J.rds E,et forLh in A[e Ilml1i~di;}te Action Dir(~ctivc 7400-8. 
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3. Summary of Findings 

3.1 General 

3.11 Based on the survey team's findings, the total cumu
lative loss (1) (knOlvn losses and discards plus 
material-unaccounted-for) at ~~1EC since plant start-up 
in 1957 has been established as 178 kg U-235. During 
this period, NUMEC recognized and reported losses 
year-to-year for a total cumulative quantity of 149 kg 
U-235. The increase of Z9 kg U-235,--to-17S kg U-235, 
was established by the survey team as follo\-]s: 

U-235 (Kg) 

- Tota.l ctimula tive U-235 
received by NUMEC since 
plant start-up in 1957 .....	 14,693 

Total cumulative U-235 
shipped by NUMEC since 
plant start-up .......•.•... 13,993 

Nm1EC U-235 plant inventory 
as of Ortober 31. lqh~ ..... 

Total cumulative quantity 
of U-235 at October 31, 
1965 to be accounted for 
since plant start-up ...•... 178(2) 

This cumulative loss, while larger (both on an absolute 
and relative basis) than those reported by other com
mercial facilities conducting more or less comparable 
operations, does not appear to be so much larger as to 
be unexpected, considering the circumstance~ described 

(l)See footnote (1), paragraph 1.2 for definition of "loss." 

(2)There	 are uncertainties in these quantities due to a large number 
of heterogeneous uranium-bearing residues on inventory which are 
not amenable to representative sampling. TI1erefore, upon recovery 
by N1JNEC, some adjustment, either upward or dmvnward, to the in
ventory may. be necessary. If such an adjustment is made, a com
pensating adjust~cnt to t~~ cumu13civc loss of 178 kg U-235 likewise 
will be necessary. (Also, see para. J. 17 .) 

http:start-up.......�.�
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subsequently in this report. While it cannot be stated 
with certainty that diversion did not take place, the 
survey team found no evidence to support that possibility. 
Conversely, there were a number of observations by the 
survey team and others, of Nill1EC's practices that would· 
reduce the possibility of diversion. Enriched uranium, 
except\that in process, is sto~ed at the Apollo plant in 
secured areas under lock and key, and is the responsibility 
of a vault custodian. Access into and from the plant is 
through a small waiting room which is monitored by a 
receptionist or a guard. All visitors are required to 
sign a register upon entering or leaving the plant. Of 
particular note is the fact that there have been no in
stances of reported missing identifiable items such as 
cylinders of UF6 or containers of uranium products 
awaiting shipment or other uranium compounds. Since 
July 1965, until September 1965, AEC inspectors were in 
the plant to observe NUMEC's scrap uranium reprocessing 
operation. From November 20, 1965 until February 23, 
1966, Oak Ridge Operations Office has had an inspector 

'observing this operation on a selective work shift basis. 
Also, during the exhumation of the burial pits, personnel 
from the Division of Compliance, Division of Industrial 
Participation, Division of Nuclear Materials Management, 
and SNPO-C ~vitnessed the recovery. Thus. ample opportunity 
was afforded AEC personnel for contact and discussion with 
all levels of WurlliC operating and supervisory employees. 
None of these varied and lengthy associations revealed 
any evidence that would lend support to the possibility 
of diversion'of special nuclear material at NL~1EC. 

3.12	 The AEC survey team developed an estimate of 84.2 kg 
U-235 resulting from known loss mechanisms. ~fuen 

offset against the total cumulative loss of 178 kg 
U-235 (paragrapll 3.11), this results in a cumulative 
material~un~ccounted-forquantity of 93.8 kg U-235 
(178 kg - 84.2 kg). Based on total U-235 introduced 
into NUHEC, the total loss of 178 kg is 1.21% of plant 
receipts and the unaccounted for of 93.8 kg is 0.64%. 
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3.13	 The estimates of all known loss mechanisms are tabu
lated as follows and are discussed below: 

U-235	 (Kg) 

Accidental10sses(1) ..••.••••.•••••••• 3.0 

Normal operational losses: 
(a)	 Liq~id was t2 )eff1uent 

discards ••.••.••••••••••••• 58.0 
(b)	 Burial pit discards 

(non-recoverable con
taminated earth burden)(3) .•.• 2.2 

(c) Stack gas losses (4) .••.•.••••••• 14.0 
(d)	 Liquid (3}te in storage 

drums ......••• II: a 2.0 
79.2 

(e)	 Trackout, contaminated 
laundry and shoe covers(6) •.• ~ 5.0 

rotal - Known Loss Mechanisms ... 84.2

3.14	 Through an examination of available ~~rec records 
supporting stack gas losses (14.0 kg), liquid wastes 
in storage drums (2.0 kg), and liquid waste effluents 
(58.0 kg), the survey tEam developed an estimate of 
about 74 kgs U-235 for the entire operational period 
of the Apollo facility. Additionally, ~1Jl'1EC recorcs 
indicate a loss of about 3 kg U-235 resulting from a 
vault fire which occurred February 9, 1963. NilllEC's 
records of the sampling and analysis of the uranium
contaminated earth burden associated with the recovery 
operation of the 1963 burial pit show in excess of 
2.2 kg U-235 which is uneconomical to recover. NilliEC's 
recovery of 20% of the uranium-bearing recoverable 
material exhumed from that pit yielded a quantity of 

(l)See para. 3.14 (4)See para. 5.31 

(2)See paras. 5.11-5.13 (5)See para. 5.32 

(3)See para. 5.25 (6)See para" 5.33 

http:��.��.�������������
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about 1.1 kg U-235. An extrapolation of this recovery 
experience to the remaining 80% of the pit material on 
which incineration and recovery is progressing should 
abcount for an additional 4.4 kg U-235, resulting in a 
total of 5.5 kg U-235. However, the 5.5 kg U-235 exhumed 
from the 1963 pit has nOH been brought back on to the 
physical inventory, so it is not to be considered in 
evaluating known discards or loss mechanisms. Thus, 
from NUMEC's records, it is possible to support known 
losses of 79.2 kg U-235. 

3.15	 NUMEC has developed no historical data which would enable 
the survey team to plac? an estimate o~ the amount of 
uranium losses from such sourCE:S as contaminated laundry, 
shoe covers, and trackout. Hrnvever, based on U~ion 

Carbide's Y-12 Fla~t expsrience factors for such loss, 
the survey team has 3timated N~illCrs losses from thisl 

source as 5 kg U-235. Thus, it is possible to place what 
the survey team'bcliev8s to be d conservative total 
estimate of about 84.2 kg U-235 (79.2 kg + 5.0 kg) which 
NUMEC	 could have .:lssigned to knov,;'n discards or loss 
mechanisms. \ 

3.16	 The possibility of the "loss" of uranium resulting from 
a bias in mc~surernents of shipments of UC2 from NUNEC 
• T ... _ ....,..." . • 

,,"v nJ:u.'.u W-::1':: ."..'LV C I... .l.6a I...c....... ,,'U ':"." .1.\o.l.e J.1\... 1:: wa ~ .L UUUU L U
 

suggest that such a bi~s existe.~. The dEtails of that 
investigation are A.ttach~d as Appendix A: 

3.17	 NUMEC h~s a size~ble.backlog of internally generated 
uranium resicues. Yne U-235 content ~s8ig~~d to these 
residues by N~ffiC ~~s recognized by che survey team as 
being highly impY~ci82 and is subject to adjustment upon 
recovery. Never~h,:,1E'ss, such CO:1cent was, and is, the 
best data avail?ble a~d was us~d by the AEC survey team 
in computing invencory quant fties. r-uny of th~se res idues 
have lost contr3ct id~ntity. Essc~tially ~ll of these 
residues which have lOoSt contract identity have been 
assigned by NUHEC to the WANL Purchase Order 59-NP-12674. 

3.2 Records Audit 

The audit of the NUt1EC records confirms the findings of prior 
surveys that the records \.Jhich purport to control internal 
movements of material were incomplete a~d inadoquate. Because 
of this it is impossibl~ to i~encify with 3ny high degree of 
accu~acy the true physical loss~s attribuU'tble to .::lny given 
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contract. In addition, the plant-wide material records were 
based	 largely on book values of inventory and generally were 
adjusted for losses only at the time of closing a contract. 
This adjustment H-3.S usually only in the amount of loss ,,~hich 

had been estimatei on sn engineeri~g basis at the time the 
contract bid was made. 

3.3 Nuclear Materials M3nagernent 

The function of nuclear materials m;Hlagem8nt at NUMEC is in 
need of direct manageme:lt atte!1tion. Until recently, NUMEC 
management h,~d not g 5S ig:lEI.d th"~· ca I1b2r of [u 11- tim~~ profes
sional talent genf.'rally found by ot!l('r comp~:1ies to be. neces
sary in such a complex operation. l~ addition, direct 
supervisory attention to this matt~r in plant operations, 
coupled with an e~ucation8l program to stress the importance 
of proper material control to all plant employees should be 
a matter of first priority. 

4. Discussion 

4.1 Records and Reports 

4. 11 The Cf'nt r rl.' (~l::1"r -t.7; '1P) ~,.,... All.". ~_?~ i::!. i ::: ::-::: :::-=: ~:::t= ~~j-~= 

by NUMEC to gc:'.ner:lt2 material b.qlance reports for con
tract material 3!1d se.mi-:in:lu:i 1 status rt~ports for leased 
material consist of an ext~rn:ll receirts a~d removals 
transfer journ::il and a job or~L.'r 1e2g~r for-::lach report. 
The job order h~dgers contain, by N1JNIC internal job 
number, SS m3.t~t'ial bs.l~:1c,:; .slilllffi:=~it::s for job or":ers 
which are in process. Only t.... xte.rnal rece.ipts a:1d removals 
are posted to the job order ll...,lger, and, in th? mAoin, 
losses are shc-ln only TNhe!1 contracts are clos2d, and 
then Ollly in the amo~~t of th·' t~stim~tes included in 
the bid. 

4.12	 In additio~ to the records m~intained in the central 
accountability officC', a combin~:J contract and !t)3,se. 
subsidiary int,-~t'p lant tra'J.sf ..... r ledg~r has r~cent ly 
been established and is being nnintai~0d by the v~ult 

custodi:1n in the ur:lnium proc('~sing ar/:"'u. (This ledger 
was establish~d subsequent to the April 30, 1965 survey.) 
This book of record reflects, by job order, moveme:lt of 
material through the different procf'ssing arcqs of the 
facility, However, adjustm~nts had not been m3de for 
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significant differences between the book inventories 
and periodic physical inventories which had be'en 
requested by supervision on an individual job order. 
As with prior job ledgers, job order balances still 
do not reflect either the quantities physicslly on 
hand or losses loc~lizp.d by job order or by process. 
A quantity measurement is made as material is received 
and removed from a process, but any material lost due 
to processing is not recorded. 

4.2 Physical Inventory 

4.21	 The survey team prep~re.G an independent inventory 
listing of all E'nric~~~d uranium recog!1ized by NillfEC 
as being physic::.1ly prese.nt, using NUHEC's data for 
uranium and U-235 content. Most of t~e listing was .. 
completed on Novembl;::r 2-3, 1965; a few items about 
to be fed to the processing line wer~ inve~tori2~ on 
November 1 in order to minirni~e th9 imp:=.ct of the in
ventory listing on ~roduction. rne. inventory list 
consistec of about 2300 lin2 itsms. Of th~se, 77% 
constitutcc only 12% of the Lot~l U-235 inv~ntory. 

This relationship demo:lstr-:ites thst many items on 
the NUMEC inve:lcory cO:lsist: of low-gr~de and low
enrichment residues. 

4.22	 Specially prepare.:! inventory forms vlere used to facili 
tate subsequent processing of the inv~ntol7' by EJP 
equipment. 1rhe approxima tc ly 2300 line i terns of in
ventory ~?E're sort;;,j by NillfEC-::J.ssignel job numb0.r, <lnd 
were print2J a nJ tota le j, us ing EDP .:~quit)mE:nt at AEC' s 
data rrocessing center, Oak Ri~ge Gaseous Diffusion 
Plant, Oak Ridge, Tennessee. 

4.23	 In order to test the validity of the i~ventory d~ta, 

the sJrvcy team ch0ck-w~ighed a s[~tistic~l sample of 
146 items, EclE'cted at ran~om. Thirty-four of the 
items weighed W(-:r2 also s.:impled for indei)('.ndent chemical 
and isotoric analysis at AECls New Brunswick Laboratory, 
New Brunswick, New Jersey. Of the 146 items that were 
weighed, six discr~r1ncies which could not be explained 
by evaporation or other rccogniz2J causes were noted. 
This WdS cO:lsidcred aceeptablc on the basi.s th3t thl~ 

statistical sampling plRn used (HIL-STD-l05D) p::.rmitted 
as many as twelv~ such errore. 
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4.24	 For those items selected for independent an3lysis, the 
criterion of acceptability W3S considered to be total 
uranium and U-235 in the batch. Collectively, the 
total uranium and U-235 v~lues agree favorably, although 
a large numb~r of injividu~l differences were considered 
excessive. This w~s not unexp2cted, due to th2 hetero
geneous nature of the sampleJ materials, that is, 
miscellaneous residues, sludges, ash, and recoverable 
wastes. In most of these c~ses, o~ly a small amount of 
uranium or U~235 was involved :Ind the value placed on 
the SNM by N:.JHEC w::ts done by a ·quick g:unmq counting 
technique. However, the survey team se.lected samples 
of these materi3ls for i:ldepe:-l"~cnt analysis to ~void 

the possibility of any significa~t quantity of U-235 
escaping detection. 

4.25	 NUHEC had stored 731 ..Lir filter,; (704 of which w'ere not 
on inventory), from procees hooJs and glove boxes; 
177 containers of combustible and othc:;r wa.stes accumu
lated since 1964 (not yet incin~rst2d or lE~ched) and 
of combust.ible ~13.stes removed from the. 1963 burinl pit; 
and 118 process air filters still i~ use in .the process 
lines. Each of '12.:,e inve:ltory c..qt~~gori~s ib.Iiscussed 
below. ~ 

4.Lt>	 The surV0Y team (stimated the U-LJ~ co~tent i:1 the 731 
air filters, using a gqmm~ countiag t.:chniqup. in which 
the 184 kev natura] decay g3mma ray from U-2J5 is 
selectiv21y counted u~cer co~jitions of co~trolled 

geometry. A comF~ri~on of counting data from the 
unknm'in filt~-::rs with trV-it from t~o rre.p'ired st8.:,.JA.rds, 
indicat~d that th~ 731 3ir filters co~t3in approximat~ly 

6.5 kg U-235. I~'some instances, hO~2ver, this estimate 
is based on aSSufdptions concerni::lg comparability of 
geornp.try w~ich ar~ ~ot b~sed o~ ex~erim~ntal ~vl~2nc~. 

Recovery of 22 SelecteJ filtErs for checki!lg purposes 
was perfonn2d by the Uni:;n CarbiJ,::~ Nuclf''::l.r C,:yt"?or·1tion's 
Y-12 FlarLt. Comparlso:l of Y-12 1 s recovery G.=1t3. with that 
obtained by use. of a g::trruna sp2ctrometer l;-J:iS ('xc-ellent on 
the basis of total uranium 235 contt'nt. Whilr.? agreement 
on individual filters W3S not always ~ithi:1 the 10% ex
pected, this was not unexpected. bec3.use many of the 
filters contained very 8m2ll qu~ntitics of ur3nlum 
~10 grams uranium 235), find the use of the gamma 
spectrometer under field conditions will ~ot result in 
agreement of 5-10% '..,;"l-l1C~ is possible' in l1bor:ltory testing 
when b;Jckground counts ca:-\ b~: mi~iimi:.'C'(!,) mer,? posi.tio:1S 
of 11lL' fill, r ,'ItL" .... ,.W:1tl'J, ·:':1d lon:s'r (Ol..ll.l:'..;; t Hl1'·S C1':1 

conv·; 111 ~ ':H 1y b L' lj ~ L J . 
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4.27	 The survey team also estimated the U-235 content of 
the 177 assorted containers of combustible waste and 
carbon wool to be 1.5 kg U-235, using the same tech
nique as that used for the air filters. Recovery of 
thre.e selected boxes for chccki:1g purposes was p?rform0d 
by the Y-12 Plant, and showed a wide variatio:1 in agree
ment with the survey team's gamma spectrometer measure
ments. The survey team believes that this disagreement 
results from the lack of standards and the variable and 
uncertain counting geometry of the boxes. However, 
because thase wastes cont~in such a small amount of 
U-235, even a large variation in the estimate has little 
or no effect on the total inventory. 

4.28	 On the basis of engineering drawings, and a physical 
examination of the p':int, the 5urvey team estimat~s 

that 118 air filters currently in use were not included 
in the physical inventory listing. NUMEC h~s a sc~eduled 

program for removal of in-li.ne air fi.lters based on 
weight gain and length of time in servic~., 0:1 the assump
tion that, on the average, each air filter still installed 
in the plant process lines was 50% loaded, they were 
esti,mated to cO.. >'3.in 540 grams U-235. 

4.29	 NUNEC h!iS exhurr:.ed both its 1962 and its 1963 burial 
pits, and has he ~d-sorted potentially recoverable 
material. Trw combustible y,1astes from t.he 1962 pit 
had been ashed and analyzed prior to the survey, and 
were included in the physical inventory with a U-235 
content of 300 grams', Of the rna teri'3.l removeJ from 
the 1963 pit, the survey team estimat0d th~t aprroxi
mately 5.5 kg U-235 is co~t~inec in such w~stes. 

4.3 Inventory Summation 

The NU}lliC inventory of 522 kg U-235 (as of 10/31/65) was derived 
by the AEC survey team on the basis of inventory quantities 
which almost entirely (99'%) h,~d been established by NlJNr::C. A 
quantity of 5.2 kg U-235 was indepcndtntly determined by the 
AEC survey team by gamma spectrometry of stored filters and 
combustibles assi~;ned to the Westinghouse Astro~ucl~~ar Purchase 
Order 59~NP-l2674 O'lA0i'L" 1231) . 111c folloWing tabu la tion shows 
the material assigned to the ~..;rANL-l23l contr.:lct and to all 
other contracts. lh2 survey team recognizes the large uncertainty 
associated ""ith the inventory quantities dssigned to the residues, 
ashes, etc., from the HANJ..,-l2Jl contract because of t.11eir 
he terogt:1 no 1. ty .:.J. nd 1m-;" U- 23.) C0:·.. lcn t. 

rr V'''~ r,"'\l 

~)~i'LlJ 
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PHYSICAL INVENTORY OCTOBER 31, 1965 

U-235 (Kg) 
AEC 

~antities 

NUt'1EC 
gU;Intities 

Leased Material - SNM-145 97.0 

Non-Leased Material 
Contract WANL PIO 59-NP-12674 

Residue from original job order
Combustibles 
704 Filters 
Filter Ash 
Material from Burial Pit 
Residues from Fire 

Total WANL p/O 59-NP-12674 
All Other Co~tr3cts 

o. 3 ~ t~ 
4.9 

5.2 

2.7 
12.0 

6.0 
5.8(2) 
0.7 

27.2 
391. 8\1) 

Total 
Rounding Difference 
Total Rounded AEC/NUt'fEC 

10/31/65 Inventory 

5.2 516.0 

97.0 

2.7 
12.3 
4.9 
6.0 
5.8 
0.7 

32.4 
391. 8

521. 2
0.8 

522.0 

(I)Determined by AEC ga~na spectrometry. 

(2)The	 AEC reviewed the NU~1EC data supporting the quantities of 
U-235 in combustible ""aste removed from the 1963 burial pit and 
acceptcd NUMEC's estimqted quantities. 

(3)NUHEC carrie.d on inventory 27 filters with a U-235 content of 
3.2 kgs Khich th·:;. AEC accepted not\'lithst3nding that the AEC l S 

gamma sp,ectrometry test in:U.cated that these filtt::rs contained 
1.7 kg U-235. 
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4.4 Foreign Transfers 

The surVey team was aware of the twenty-eight foreign contracts 
under which NL~ffiC h30 performed fabrication services and had 
transferred enriched uranium. Documents covering th2se transfers 
have been reviewed routinely by the Oak Ridge Field Offic~ a~d 

by the Division of International Affairs to ascertain th3t the 
documents reflect the quantities said to have been shipped and 
received and that the documents have bee.n appropri~tely signed. 
The ~uantities in specific shipments, domestic,as well as foreign, 
are not confinued ind~pendently by the AEC; such actions have 
been outside the scope of the present AEC system of control of 
nuclear material. Instead, reliance has been placed on a tech
nical review of the shipper's i~ternal controls and independ~nt1y 

developed receiver's data. The va1idi.ty of this appro~ch is, of 
course, largely dependent u"on the integrity of the shipper and 
receiver. A review of ~~1EL1S shipping practices and procedures, 
made by representatives of the Division of Nuclear M~terials 

Management, International Affairs, and Office of the Controller 
is the subject of anoth~r report. That report in2icated that 
NUl1EC has sufficient internal controls on shipmt:::nts which, 'Yihen 
properly i~plemented, should, in the absence. of a deliberate 
collusion, ensure that ~he quantitiss reported 0' the transfer 
documents 'toJ'ere indeed those quantities 5hipp,,~d. The Division 
of Nuclear Materials ~~nagement is pr~sently studying the 
possible feasibility ar j desirability of independent AEC 
physical checks of shipn~ents at time of shipment. A summary 
of the foreign transfers made by NUMEC is attached as Appendix B. 

\ 

5. Losses, Disc~rds, g~d Material U~accou~t£d For 

5.1 Liquid Wastes 

5.11	 Duri~g the cours~ of normal processing operations NUMEC 
discards several thousand gqllons of liquid waste per 
24 hour period, at a typical uranium concentration of 
somewh.at less than 1 prm. The \ survey team reviev.7 ed the 
system used for the collection and measurement of liquid 
wastes, and examined the log books used for the recorcing 
of data. Nill1EC was asked to convert the log book data 
into grams U~·235, and to prepdre monthly totals. This 
summation was then subjected to audit testing. 

5.12	 The survey team adopted a specific activity value of 
88 dpmtUg, based on an aSSUn1t,j dverage enrichment of 
5-20% U-235 in calculating the cont~nt of th~ liquid 
e f flu (' ::ll ci is c .::1 r cl.:: d , 1h us, ..i.. til.] s b \-: (: ~ '2 S t .i. ~r: " L ,~<..i [ II ~l t 

during tho. pt:;riou iro~n Ju ly 1.960 to Sl.>plc'mbtr L965, N1J:'lEC 
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,discarded an estimated 54 kg U-235 in liquid wastes. 
Extrapolation of this data to the start of plant oper
ations results in an additional 4 kg U-235 discarded 
for a total of 58 kg U-235. 

5.13	 The survey team noted that samples of liquid waste effluent 
consistently have a pH of 9-11, and usually are cloudy. 
Samples are taken at a point approximately 10-20% of the 
vertical height from the true tank bottom. These factors 
led the survey team to surmise that actual liquid waste 
concentrations may even be somewhat greater th-:tn calcu
1ated. 

5.2 Burial of Cont3.mi!lat~:d Waste 

5.21	 III each of the years 1961, 1962, and 1963, NUMEC made 
burials of co~taminated wastes which they believed 
contained insignificant amounts of uranium. In 1964, 
however, when NU~lliC recognized that unacceptably high 
uranium losses were occurring, NUMEC came to the con
clusion that pr~vious estim3tes of uranium in combustible 
wastes being buried were low, and no further burials 
have been madE subsequent to that time. The 1962 and 
1963 pits were exhumed in the f51l of 1965. The ex
humat10n operation was witnessea by AEC personnel 
representing th~ Office of Compliance, the tivision of 
Nuclear ~~teri3.ls Hanageme:nt, the Division of I~dustrial 

Participation, and SN?O~C. The results of this reopening 
are described below. 

5.22	 The 1962 and 1963 burial pits were reopened by first 
using a bu11do2~r to push off the overburden~ and then 
using a "clamshEll" typE. digger to remove all buri2c 
wastes. These 'Vlastes 'iV'ere then hand sorted to rEmove 
all combustibl(~ materiaL Any other m~t€rial 'l,,;hich 
appeart2!d to bE. recovcI.'3.ble was also removed for separate 
processing. 

5.23	 The survey team was advi.sed' that 300 grams U-235, were 
recovered fran the 1962 pit. Incinerated ashes from 
the 1962 pit, as well as from current operations, were 
included in the physical inventory. 

5.24	 Incineration of combustible wastes from the 1963 pit 
began during Oc tobcr J 1965, 2nd was approxiro3 tely 
one-fifth complete as of November 11. The survey team 
estim.:ltes that 5.5 kg U-235 \,i 11 b(; rccovl:rcd, 
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5.25	 Soil samples from the 1963 burial pit indicate a U-235 
concentration of about 2 ppm to a depth of about 10" 
b~low the pit bottom. The most probable explanation 
for this cont~mination is that it represents uranium 
leached or washej from buried cu~taminatec equipm~nt. 

The survey te:lrn accordingly estim'1tes that the tot,al 
contamina ted volume is 46 11 th ick (36" in the pi t, plus 
10" below the pit bottom), Since the pit area is 
approximstely 5540 sq. ft. th~ estimate.d U-235 content 
is 2.2 kg. 

5.26	 Si~ce very little ur3nium was fou~d in the 1962 pit, 
the survey team did noe ;?xtr::tpolate th~ contaminated 
soil data to include soil removed from the 1962 pit. 

5.3 Miscellaneous Ciscards 

5.31	 The r-·rUt·1EC Apollo plant curre.nt1y cO:ltains 118 filtered 
exhaust stacks and three large ventilatio~ f~ns. Using 
an average of 110 d/m/M3~ the survey team estimates that 
at least 14 kg U-235 hqve been lost through this mech~nism. 

The 14 kg estim:::t tc is co::-:silET';;:3 to be d. minimum bec:3.use 
Division of Complis.nc2 inspE-ctors h:ive noted that stack 
gas Burveys ~F~re not p-2rformed 0:1 stdcks at timt':s when 
lOSS rates m1gnt be expected to be &bnOrmal1y high. There 
does not aFP~ar to be any \vay to estiW'3.te the exte.nt (if 
any) to ,vhich the estimated 110 d/m/H j aver:ige loss rate 
may be lovler thsn ae tua 1. 

5.32	 NUMEC haS stored some 1500 drums of WClst~ which, bec~use 

it contains beryllium 1 cannot b2 discBrded. B~sed on 
samples taken during the survey, these wastes are esti 
mated to cont~in 2.0 kg U-235. 

5.33	 The survEy team notes that coveralls, lab coats, and 
rubber shoe covers are cl~~ned by Nuele~r Decont~mination 

Corp., a NUMEC subsidiary, and th~t ~o U-235 recovery data 
is available. Thp. Apollo pl'lnt emplojs -:ibout 225 people, 
of whom perhaps 100 routinely wear coveralls, In addi~ 

tion, shoe covers arc used at a r~te of 30-50 pair per day. 
Neglecti~g the perioJ prior to 1960, when operations were 
on a smaller scale, thGse use rat8s still total about 
150,000 coveralls and 80-100,000 pairs of shoe covers. 
No truly comparable AEC op~r3tion exists, but U~ion Carbide's 
Y-12 Plant has derivEd an experience fdetor of 0.2 g U p0r 
working day p~r employee as loss throug~ tr~ckout. laundry 
s c r vic c~ a nC S !-Hi. Ll ~Jr:; ::, '." ~~ r.~ . 0.:1 t b ~ [:, LJJ S J. ~ ~ d ~ .: ,I.;:; to umi :l g 
an ;ivc:r<1gL~ l~:l.llC[j[,,~ elL iJl ;/, U-233, t.~1~ Sl:l-Vt.Y t(1m ('stHnated 

about 5 kg U~235 lo::.t throq;h thi~ m:~-.:tHtLlLsm. 
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5.4 Material Unaccounted For 

Of the total cumulative "loss" of 178 kg U-235, 84.2 kg has 
been accounted for as dis t2ussed above. The remainder, 93.8 kg 
U-235, is material-unacco~nte~-for. As d3fined previously, 
material-unaccounted-for (·j}F) is that quantity remaining 
when the difference betlvc[:!1 the physical measurements and 
book records has been adjusted for all quantities which are 
capable of measureme~t, cirectly or indir~ctly (accidental 
losses, normal operationa:. losses -- discharg~s to tanks, 
sewers, stacks, burial gl~;~i',::1ds, et.c., and any other known 
write-offs of material). :fCF. then, is the result of measure
ment uncertai~ties, unrec0;~izcd process losses, bookkeeping 
errors, diversions or thefts and possibly even other causes. 
If the uncertainties of i::~)ut, output and inventory measure
ments, which result from t:~H: use of biase9 and/or imprecise 
methods, are large, the~ ic follows that their contribution 
to the ~ruF will be large. Likc~ise, if unrecognizeJ process 
losses, such as general builriing contaminstion, equipment 
hold-up, clothing absorption, track-out, and air venting, 
occur individually in very :-:.mdll quantities they may over 
a long period, accrue iEto ~ large contri'bution to MUF. In 
the particu1=lr case of v,;ast:e stream efflu2:1ts at NUMEC, the 
definite possibility exis~~ that the actu~l level of discard 
may be as much as 15 kg r~235 gre,ater t:h~,::1 that estimated by 
tne survey te3m Decause or cnc less ~nan opt:1mum samp11ng 
conditions under which NC~<::C has o-per;l rcd. l:-lUS 1 wl:.a t may 
have been an explai~able c~scarj of 15 additio~31 kg U~235 

is now included as part of the ~ruF. 

6. Westinghouse Astronucl~ar ~'_lr< - ,::cC' Ord~r 59-NI'-12674 

6.11	 This order involvp.] l~l~~ chemical conversion of 1013 kg 
U-235 as UF6 (at 9: '<.".:-:..richment), fur~i'3h~d by the 
customer to pro~1uc£: ", ,'», of which 713 kg U=235 as UC2 
(at 93+% enrichm~21;.,·i .,.:.;~~ .=elivered as A.ccept::lb1e product. 
A physical inveacoyr p~:Yforrned by OR for the period 
ended April 30, 19b~. discIo8ed an apparent loss of 
some 53 kg of U-235.<c the WANL CO:1t:rac t. Wni Ie 
recognizing the stz: ~ ,>j position of },llJHEC that on a 
production scale tti: process was of an untried and 
uniq ue na ture, [Lev>.:' L th i.: Ie s s the survey team f ouod 
insufficient tech:d'-: d.ly-b-1.sc:d records to 3.ccount for 
a los s 0 f the IDa g n L t: ud C 0 f 53 kg U~ 235 0 As,'l r,~ suI t 
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of this survey, the loss ascribed to the WANL contract 
is now believed to be about 61 kg U-235. This incre~se 

is net, after adjusting for additions to inventory from 
previously unrecognized sources and for reductio~s to 
inventory resulting princip~lly from a more sccurate 
estimate of th~ U-235 content of air filters. It should 
be noted that Nill1EC had recognized and reported losses 
of 38	 kg U-235 chargeable to the WANL contract. 

6.12	 ~~fEC, by letter of December 29, 1965 to the Division of 
Nuc1c:~"r Hateri::tls Man'1gernent (AppC'!ldix C) ~ set forth its 
position that "high losses perhaps up to 30 kg of U-235 
(or 3%) may have been experience.d in this unique and c~~ 

p1ex operation." NUMEC cla.ims 1058:.;8 of this m~g:litude 

have been eXF2rienced on jobs involving the S:lme. number 
of processing op~ratj0ns, but o~ rn~t~rial i~1crently 

less dusty in nature. While a .'.oss of this order may 
be rcaso:1ab10 to assume, the survey team pointed out 
that some portion of this "103s1l should be of a measurable 
nature, i.e., entrapped in air filtsrs, on glove box 
wal\s, in waste solutions, cambustibl~ wastes, etc., 
and as such could subsequ2~tly be brought on to the 
physical invent0~Y, or rccord~d as a knovffi disc~rd. 

6.13	 In an attempt to est:lblish yie"lds ,~:ld loss mechanisms 
directly applic3' le to this purchase order, thE survey 
te.am requestE':d NU~1EC production control ,::ind process 
engineering cata on this and other c:ontr5cts. The data 
made available was of little or no valu2 in this reg3rd. 
Process lots or batches could not be correlated to points 
in time nor could a sequenc:.e of rroC:2ssing 2ve.nts be 
established. All efforr.s in this direction wcr2 negated 
when it was lear:"led thftt mriny of the requestE:.d records 
had been inadvert:'2nt ly ':t.~S troy12<1 by superv isory pe rsonne.l 
during a "clean IIp" campaign ::it thE' ti.me of an Employee 
strike, January 1 to Fcbru~ry 25, 1964. 

6.14	 The survey team then revi0.~ed N~lliC's operating practices 
in regard to segregating or mingling of material assigned 
to the various contracts he ld by NIJNEC, If it cou ld be 
established that ~aterial assigned to the WANL purchase 
order had been transferred to other contracts without a 
record of credit to the vlANL account, such transfer would 
appear rIS a "loss'l on the HANL account. This approach 
~as uncovered the likelihood of such transfers having 
indeed occurred. The rL'f(:'r~ncf'.d ~uHEC: ccrre5:po::.de:nce to 
the Division of Nucl~3r M3tcrials Man1g€m~nt discusses 
these po.s~3Lbll~ti(:J l!1 SC);!.,' J'.;t,lL T['\..~:"·.t ,H,J otht-:r 
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postulated practices whereby WANL material could have 
become mixed with material from other contracts are 
discussed below. 

(a)	 In a letter of July 8, 1963 from NUMEC to WANL, NL~1EC 

substantiates the possibility that material from the 
WANL contract may have been mixed with other material. 
Of 24.5 kg U-235 as U02 which because of slight isotopic 
degradation was unacceptable to WANL, only 19.8 kg 
U-235 is shown as having been returned to AEC for 
credit to the WANL ccntract. N~ffiC suggests the 
possibility that, in the course of scrap recovery, 
4.7 kg U-~35 from th2 WANL contract may have been 
returned to the AEC under other contracts. 

(b)	 By memo of OctoL2r 5, 1963 fram Co Beltr~m, NU}reC, 
to F. Forscher, NUHEC, ::tn inc ident invo lving the 
degradation of 2.5 kg U~235 of WANL mate-rial is 
described. No evidence is available that this 
material was returned as a credit to the WANL job. 

eo.	 ~lJMEC suggests that it can be re'3.sol1..ably inferred
 
that this L ~ teri:3.l Y,Tas recovered ,;...,i th other scrap
 
material and not credited as WANL material.
 

!c)	 ~:: :::.::~.~.:~ ..... ~~.~\..~l :;'u:~c ~!c1" (;V!.l~UC Leu il.~ ~crap 

recovery operation has an importaut be~ring in 
evaluating th2 possibility of ~u~lliCrs allocating 
material frem \-lestinghou3E. Astronucle;:tr Purchase 
Order 59- NP-126 74 (referred to as Contr3.C t 1231) 
to other scrap recovery contr.::lC ts. 111is is best 
explained in N~lliCJs referenc(d letter to the 
Division of Nucle.:3.r Haterials Manageml2nt (Appendix C), 
and the per~inent section is quoted as follows: 

"The Nature of NTlHEC rs Scrap Recovery
 
Qpera tions
 

"The possibility for the alloc3tion of 
materials genErated in the recovery of 
scrap to contracts other than 1231 is 
quite gre~t in view of the manner in which 
NUMEC's scrap recovery operation was con
ducted. 

I 

itA scrap recovery facility, in a company 
handling a large number of sp~cial nucle~r 

materiqls C,-).1tLlct~ ,':ic.h YCi.T, C~innot bl~ 

rcscrvc'd for ~l~1 c·:tcr:(!~:d 1-: r U;] of L ~::ll.' l\..l 
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"recover all of the scrap that may be generated 
under a contract which may require a year or 
more to complete and which, from time to time, 
may generate quantities of scrap material. Of 
necessity, the scrap from a long-term contract 
must be scheduled for recovery intermitte~t1y 

with scrap material from other contracts. Such 
was the case with respect to the 1231 scrap 
material. 

"A major c1ean~up between jobs would be required 
in order to insure against the dow~grading of 
material in an intermittent o?eration of this 
type. Such a clean-up i.tself, however, will 
generate additional losses since material is 
bound to be 1 st in the huge amounts of solu
tion required to adequately clean the complex 
equipment in the plant. 

"Moreover, since the scrap recovery operation 
involves a solvent extracti.on process, one must 
reach neAr saturatio~ equilibrium in ~he plant 
before extracted material is chemically clean. 
Thus, the first materig1 removed from the process 
mll~t- ~.Jt.1:;;'U.c:: h .."') ,-pryrlpr1 tn .qrhipvp rlp.:l.n m::r.rprial. 

Corresponl.Lingly, the material last removed from 
the process is~ as a general matter, never pure 
enough to be used in end product and, therefore, 
again becomes. scrap. 

"The foregoi:lg suggests the economic i:lfc3Si
bility, if not the prgctical irnpo8sibility of 
totally segregating each job in a plgnt with 
a view toward 'finishing l each job before moving 
to the n\...xt. To of f s~ t the se consequence s, it 
was NUHEC's practice to segregate material by 
contract only through thE point of dissolution, 
at which poi~t the accou~t~bility under a given 
contract was established. Thereafter, our scrap 
recovery equipment was operated on a 'heel to 
toe' bas~s without segregqtion of material between 
jobs. thus, if scrap from ten jobs, for example, 
was procLssed in one recovery campaign, certain 
assumptions had to be made in assigning the 
rec.overcd material b,~t\<7cen the origi:1ating con
trac t s. This as sigru'11cnt W8 S made on a b:.1 s is 
proportion--t:e to l?"1ch contr-let IS f,:,nd contribution, 



- 19 

"Losses were calculated in the m3.nner described 
below. We believe that this method of scrap 
recovery operation is generally consistent with 
industry practice. 

"Disposi t 10:1 of 1231 1-13. teri~ 1 (1962~ 63) 

"With this information as background, it becomes 
pertinent to examine the scrap recovery co~tracts 

most likely processed at NUXEC duri~g the same 
time the 1231 contract i.ll::iS act:iv~. Table I, attached, 
lists these contracts. We b~lieve these jobs 
were ru~ on a lh2~1 to toea basis in conjunction 
with the recycl~ 8~i/or scrap material frem 
Contract 1231. Excludej, ho~aver, ar~ those 
contracts involving the processing of uranium 
of less than ~% e::ric!"lITt~nt. Si~ce NUHEC 
maintained a separate re~rocessing facility 
for material less than 5% e~riched, it is 
unlikely that such material would have been 
run on a 'heel to toe! basis with highly en
riched mr.! terL~ 1. 

"The total quantity of uranium r2present2Q by 
the co~tracts in table I i3 approxim~tely 

It70 1ri 'r.oY'~m<:: r.f Tl_?1 C, 1'}'~c;:~ 1r.hc: to:''':'Y'P r'r.~pil 

out with, n averag~ overall U-2J5 loss of ap
proximately 1.5 Fer cent, or 7 kilogr~ms. The 
average 1.5 per cent loss figur~ wss selected 
on the basis of our best estimate, at the time, 
of the losses' experisnced in our recov2ry 
operation. A definite flgurs could =ot b~ 

established si~ce, in the lheel to to~: process, 
describec above, tb2re \-las ::-:0 complete cle~n-up 

between reproc2ssi:l.g campaigns. It is important 
to note, ~t this poi~t, th~t due to the complexity 
and qua~tity of the scrap on ha~d during 1962-1963, 
there was a large unc~rtainty with reEpect to 
total plgnt accou~t~bility Juring this p~riod. 

As a result there W9S ~o c12ar evidence, at the 
time, to indicate that the 1.5 per cent figure 
was inaccura.te. 

"It was only within th~ last year, during y.7hich 
NUMEC performed two large scr~p contracts of 
108 kilogrm!1s Q.T(40~1)330CD and 137 kilograms 
(1lT(40~1)3J7~ ch."'1t it bcc-1m~ evident that the 
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"losses were greater than those initially 
anticipated. In both cases, a closed 
accountability was maintained; that is, 
there was no 'cross-over' between jobs. In 
the first case, losses w~re 4.1 per cent; 
in the second, 3.0 per cent. (1ne second 
contract is approximate because final account
ability h3s not been established.) In both 
cases the scrap involve.d K'3.S similar in nature 
to that processed during 1962-1963 and 1 ac
cordingly, utilized n~1rly the same proc~ss 

chemistry and equirm~nt. On the basis of 
our current experience, it would appear that 
a loss factor of 3.5 per cent may have been 
more appropriate than one per cent. On this 
basis, the losses experienced under the scrap 
recovery contracts it~mized in Table I could 
have been 16.5 kilograms inste~d of the 
7 kilograms declared. This would suggest 
that approximately 9 kilogr~ms of 1231 
contract U-235 could have been inadvertently 
mixed and returned ~lith material under thE:se 
scrap recovery contracts." 

6.15	 NUHEC has further indicated that as a result of under
estimating its reprocessing losses on other purchase 
orders closed out before ~nd during the WA~L contract, 

'as	 much as 12 kg U-235 more of WANL material may have 
been returned to the AEC on other purchase ord~rs. Thus, 
after a close-out of all inactive Nill'lliC contracts, only 
the vlANL contr3.ct remained .as the identifi'.ible point 
for all other prior misassig~ed losses a~J ther~fore 

became the final repository for those losses. 

6.16	 In the survey teBm's judgment, there is a high degree 
of probability that WANL contract ID3terial ¥;"!3S trans
ferred to other contracts in the manner d~scribe.J above. 
The survey team1s review and observation of NU~lliC's 

operations and the findings of other surveys of the 
NUMEC operation since plant start-up in 1957 contribute 
in a large part to this judgment. 
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7.	 Recommendations 

7.1	 To prevent a recurrence of the circumstances which resulted 
in this survey; to put ~T£JNEC in a position to recognize and 
to minimize its losses; and, to record and report to the 
AEC in a timely manner losses and material-unaccou~ted-for 

actually being experienced, it is recommended that NUMEC: 

1.	 Give added recognition to its nuclear materials manage
ment responsibility by establishing at an appropriate 
high-level adequate staff to deal with msterials manage
ment with full support fram company managempnt. 

2.	 Take immediate action to: 

a.	 Install a general ledger to summarize accounts 
periodically and to support data reportee in 
material balance reports to the AEC. 

b.	 Develop a subsidiary ledger to account physically 
for SS material by material balance area dnd by 
NUMEC job order number. 

c.	 Create a chart of accounts (job order numbers) 
referenced to the project, contract, and purchase 
order n~~bers. (The account number itself should 
identify that the 58 m~terial associated with the 
account is either AEC~contrsct material or leased 
material.) 

d.	 Establish a system of inventory identific8tion such 
as by pre-numbering proc~ss containers or other 
comparable techniqu8. Thes~ numbers could the~ 

be entered on internal transfer fOTIns and posteJ 
to records maint~ined for the different material 
ba lance areas. 

e.	 Establish an intern~l transfer system so th3t 
internal transfers to and from material balance 
areas and from one account (job order) to another 
within the same matErial balance area are docu
mented with transfer forms and recorded in the 
subsidiary ledger. , 

f.	 Issue periodically, by material balance areas, a 
report to Nill·IEC management of ending i:wentory 
and losses which shm·ls ::Ind explains lOSSt""s by job 
order dud the qu.::wt j ty ;i:1d fOl-i~~ 01 m-llC'1131 

physically on n:ln'..l by Job numbvr . 

..,'"
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Identify and establish the magnitude of all significant 
loss mechanisms and technical bases thereof. Translate 
such data to U and U-235 content and record and report 
on a current basis. 

Establish inventory procedures and perform plant-wide 
inventories periodically, but not less often thg,n 
annually. After comparison of these. inventory quan
tities with the book qu~ntities, record th~ resulting 
gain or loss. In establishing plant inventory procedures, 
NUMEC should not ignore the need to obtain an adequate 
inventory of in-proc0ss material. 

Establish all control procedures in a procedure manual 
and submit same to the Oak Ridg'3 field office for 
review and approval. 

Process the large quantity of accuffiul3.tE:d residues, 
combustibles, filters, ash, etc., and return the SNM 
recovered to the AEC, In so doing, care must be 
exerci8~d to identify and to procEss r?sidues i~ such 
a manner as to permit com?::!l'ison of recovered values 
with book values. After sucn comparison, the resulting 
gain or loss should be recorded. 

Adjust the NUrvtEC October 31, 1965 book inventory to 
agree with the AEC1s October 31, 1965 physical inventory 
which establishes a U-235 content of 521,179 grams. In 
making this recarnmendCition, the survey team recog:J.izes 
that there are uncertainties in this quantity due to the 
large number of hetcroge~eous urB~iurn-besring r~si~ues 

on inventory t<7hich y18re not arnendble to repr-2~,tnt.3.tive 

sampling. Therefore, upon recovery, some adjustment, 
either upward or dOVi'nward, to the inventory m:1Y be 
necessary from tiIDe to time. (A detailed tabulation 
of the physical inventory has been provided to NUNEC.) 

Initiate a comp3ny-wide educ3.tion3.1 program stressing 
the high intrinsic dnd strategic value of speci~l 

nuclear material and re-emphasize the health and safety 
implications of careful handling practices. 

(o)IF~nrrTI 1\ n n T:~ F~ /?'\'\ ~ '!>TT \'''(
: "J I I \ I , '\ i I ! l ,: '..,'. I r~ ( \ \ 1 ','..: ,. • 

, I \ \ -. .,J...... J ; \. ,I , ~•11 Lo '--....;J ..... ~ L.).1d ,-,' ~'-". '...'1 ~-__" ,. ,,) ·... 1 J. 
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8. Meeting with NUMEC 

8.1	 On February 3, 1966, the AEC senior survey team personnel 
met with NUMEC management to discuss the findings of the 
survey and the recommendations that were being made. That 
meeting is summarized in a memorandum to the files attached 
as Appendix D. A NUMEC letter dated February 5, 1966 
setting forth their comments and actions is attached as 
Appendix E. 

~ ~ /'itt 4-c.fjM~ 
Da e S. C. T. McDowell 

Assistant Director for Control 
Division of Nuclear Materials Management 



APPENDIX A 

INVESTIGATION OF THE POSSIBILITY OF BIASED }lliASUREMENTS
 
IN SHIPMENTS OF UCZ FROM NUHEC TO WANL
 

.. ' 

We investigated the possibility that measurements of carbon coated veZ 
prepared and delivered by NlDlliC to WANL for NERVA fuel elements might 
be biased. Conclusions are summarized bel~N, and are discussed in 
greater detail in the attachment. ..' 

No evidence was found to suggest that such a bias existed. On the con~ 

trary: 

a.	 both facilities used well-maintained weight balances of good 
sensitivity; c 

b.	 both laboratories used published analytical procedurei, standardized 
against National Bureau of Standards certified uranil~ chemical and 
isotopic standards; and 

c.	 WANL used a standard riffle sampling technique designed to produce 
representative samples. NlJMEC used a grab sampling technique ~.;hich 

might be expected to yield samples biased high, but the excellent 
agreement bet\;·;een NUi,rEC and WANL analyses indicates that the grab 
samples probably were rep-esentative. 

The analytical procedures used by both ~~EC and WANL were specifically 
developed for the rOlltine anaJ";lsts ot uranium carbides. They have been 
adopted, v.lith occasional minor modifications, by several laboratories* 
that routinely analyze such materials. A conservatiive limit of no Illore 
than 0.5% should be assuffied as the maximum bias which could have gone 
undetected. More precise analytical methods are available which are 
believed to have a maximum undetected bias of less than 0.1%, but their 
cost precludes their routine use for most purposes. 

Both Nl1NEC and WANL independeLtly ~veighed, sampled, and analyzed product 
shipments, and this data was investigated for evidence of possible bias 
between the two laboratories. In summary, this showed that: 

a.	 net weights agreed to within ± 1 gram in all but two of eighty-two 
shipments, and to within ± 4 grams in all cases. (Most shipments 
contained about 9500 grams of product.) 

*Nuclear Fuel Services, Minnesota Mining & ~anufacturing Company, Nuclear 
Materials and Equipment Corporation, Westinghouse Astra Nuclear Laboratory, 
and	 Atomics Intel~ational. 
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b.	 uranium content agreed to within 50 grams on all but fourteen 
shipments and to within 100 grams on all but nine shipments. 
The largest single difference was 258 grams U. These were more 
or less randomly dispersed in time, however, and were equally 
divided between WANL high and \vANL low. The net total differ
ence in uranium content between the two laboratories is 15 grams 
(WANL high), or only 0.002%. A graph of these differences is 
attached. 

c.	 For all practical purposes, U-235 content agreed unless there 
was a difference in uranium content. The net total differen~e 

between the two laboratories is 37 grams (WANL low) or 0.005%. 

At tachments:
 
Details of Investigation
 
A Graph of S-R Differences
 
Method 1.101, "Gravimetric-Volumetric Determination 

of Uranium in Oxide-Organic Dispersions" 

• 
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APPENDIX A - Attachment 1 

Dm'AILS OF THE nmSTIGATION 
f 

I 
i 
~ 

NUMEC PROCEDURES 

Nln~C weighed their product on a Sauter direct reading scale 
i 
jwith a sensitivity of one gram. The b[uance is checked with standard 
I 

weights by the I';Di,::SC quality control staff about every two weeks. I 
IThis balance has been reviewed by a member of my staff J and is con

sidered fully adequate. 

NUMEC took grab samples from each batch for uranium anafysis. 
This could possibly lead to a sample richer in uranium than the parent 
batch.1(- On a series oi' seventy-five batches) hO'\{ever, the average 
Nill"lEC analysis was 0 .6657 g U/g sa:ll:91e J .....lhile the average ~1A.:::~ analy
sis (on tb~ir own saJnples) was 0.6643 g U/ g saIrlple. These two averages 
a.re not statisticallJ' different, but even if it is assurr:ed that the 
difference is due to biased ~ul'~C samples, the rr~gnitude of the bias 
is only 0.2%. 

. NUMEC used analytical rnzthod 1.101 published in TID-7029, 
"Selected }.~easurement l,:ethods for Plu'tomuIu and Uraniu.m in the Nuclear 
Fuel Cycle,t1 with tbe modifications discussed below. The method is 
be~~eveu ~u uc ~~f~~:~ ~~ ~ ~~~~;~;nn of 0.4~ relative) under con
ditions of routine use. (Procedure 1.101 is reprinted as AttacnmenL ~.I 

, 
Some laboratories have experienced difficulty in avoiding loss 

of sample due to ~oppingn during the ignition step (du:-ing which the 
carbon oxidizes in CO2 and the uranium converts to U30S). To preclude 
this} NU~ffiC ~l~ced their samples on a bed of P~03 which had previously 
been ignited to constant weight. This should be an effective illeans of 
avoiding loss of s~~ple. 

Procedure 1.101 suggests that the addition of filtered oX'JGen 
to the ignition llurnace will s?ced the analysis. lITn,ffiC adds about 
200 ml of filtered oxygen per rr~nute. 

*Qualit~tively, t~e thicY~ess of the carbon coating on a particle is 
constant) rec~rdlcss of particle size. This n~an5 that the averQGe· 
uranj.u."'J conccntratio:l is ercater in large particles than in s~ 

ones. Like all mixtures of p.::.l.r-ticlcs (sand, for exa::-lplc) the finer 
particles tend to settle to tbe bott~m. Tnus, a grab 5~~ple fro~ 

the top of a cont~iner ~y be rich in large particles, and corres
pondi:c.~y :r":"cj i,1 ul\J.ni\l.--:-~. 



- 2  ... :rl..-..~n·~' 
~ Vi·, ':1 I"} .•. 

NUMEC used method 2.401 (also in TID-7029) to verify tha~,-"~< ':.,:~,l, .. 
isotopic degradation had not occurred. Since this rr.ethod is les5-.1 ';I \:"• .1 ••• 

accurate than the m~ss spectrometric technique used by Goodyear 
Atomic Corporation (AEC' s Gaseous Diffusion Plant near Portsmouth, 
Ohio) to analyze OF6 delivered to Jrrn·il::C 1 the Goodyear data. 'Was used 
as a basis for product shipments. 

WANT., PROCEDURES 

Scales and balances used by WANL have been reviewed by 1~·~1 

.survey teams, as part of required annual surveys. Since there was 
no basis for suspecting a bias in n~t weights, no additional review 
was made for this investigation. 

WANL used a riffle sa.mp1iL~ techniqu~~ in which the batch is 
pro8ressively split into triO approxirr~tely equal portions until the 
desired sa:nple size is reached. This is a standard sampling tech
nique for ~~tcrials of this type; there is no basis for suzpecting 
that the samples thus obtained are not representative of the parent 
batch. 

WANL also used method 1.101 from TID-7029. In fact the ~{APD 

laborator:{ at Haltz I,till , Pennsylvania, vhich ])erfoIilled the analvses 
Ior WJU~L, was responsible for ~eveloping ~ethod 1.101 and for esti
mating its precision at O.4~ relative. Wi~lli does ~ot use the al~~num 
oxid~ bed, but does follow the recow~endations in method 1.101 that 
~gnition begin at 2500 C, and t~t final ignition at saGo C be carried 
out overnight. Under these conditions of slow heating there should 
be no sample '~opping• II 

WANt used methods 2.4(1 and 2.406 to determine U-235 content. 
In combination these two ffiet~~ds are ffiore accurate than the sinsle 
method used by !ill~.~~C, but sti 1.1 not as accurate as the lT~SS spectro
metric analyses. This undoubtedly accounts for the small differences 
noted. 

ADDITIO~J\L CO:':,:::NTS 

Eoth laboratories have confi~£d their procedures using NBS 
certified chc~c~l and isotonic st~~dards. The lffi3 chemical standard 
is certified to ± O.02~, inciual~3 a conservative allOwance for un
certai~ties in the stoichic~trJ of U~08. Th2 isotopic s~~dards in 
the ran0c of 93~ U-235 are certified to ± 0.05%. 
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WANt and I'llTI·:EC have not enGaged in any formal sample exchanges. , " 
However J HANL has exchanGed s8.1uples of' simila.r r:-.aterial with A2C f S ; ~ \ ;, 

\: \ .' ..~ ';
'New Brunswick L:1torator'J (i'rBL), Union Ca.rbide Corp. (Y-12), the Los _.......J~~.J.: <. 
Alam.:>s Scientific Labora.tory (IASL), and Nuclear Fuel Services, Ervin, 
Tennessee (r~S). 

Average values obtained are as follows: 

WANL 0.6985 g U/g sample 
n nl;TBL 0.6979 n 
n IIY-12 0.6961 n 
n nLASL 0.6943 « 
IIINFS 0.6931 

n 

•tI 

Since ~~L, Y-12 J and L\SL used high precision titrimetric 
procedures, while HANL and NFS used the routine gravimetric procedure 
discussed above, the best estimate of the true value probO-bIy is about 
0.696. It is not unlikely that r~s and possibly LASL experienced so~ 
loss of sample due to "popping" during igniticn. 

• 
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APPENDIX A - Attachment 3. 

MEr~-:OD 1.101 

3RAVll'!l~TRIC- VOLUfl,cTRJ C DETERl'!,' NATI 0 N OF URANIU/Yl 
N OXIDE-ORGANIC DIS?ERSlONS· 

.. " 

~. Scope 

This method is applicable to the determination of uranium in uranium oxide dis

persions in graphite and in polystyrene or other plastic-dispersion media•
 

• Summary of Method 

The material to be analyzed is thermally decomposed, and the residue is ignited
 
to 900°C. Uranium is determined either gravimetrically with correction for im

purities or volumetrically•
 

• Procedure 

1. Gravimetric. a. Ignite a platinum crucible or dish to constant weight at 900
0 c. 

b. Accurately weigh a sample estimated to contain from 1 to 5 g of uranium 
( 

into the platinum crucible, and ignite it in a muffle furnace. For polystyrene or I 
other plastic samples, bet;in the ignition at about 250°C. After all material vola

I 

tile at 250 °C has hppn rpmrw':)r1, :~:::-::l.'...:::~~~' ::::;.- :.:..::;.::. ~~~,:; ~C1H1-'CJ. a.~""l. t:: LV ~uu .l... 

c. Continue the ignition until all m~teri:ll volatile at 900°C has been removed.
 
Ignition for 30 min at 900 0 C may be sufficient for plastics, but an igni,tion time of
 
several hours to overnight may be required for graphite mixtures. Passing fil 

tered oxygen over the sample will accelerate the ignition.
 

d. After all mate rial volatile at 900 0 C has been removed, ignite the sample
 
to constant weight at 900°C in air.
 

e. \Vith an emission spectro6"raph determine the metallic impurities in the
 
ignited sample. See :Vlethods A, B, and D in the Appendix.
 

f. Calculate the uranium content as described in ~lethod 1.100. 

" 2. Volumetric. a. Accurately weigh a sample e,stimated to contain about 200 mg of
 
uranium into a platinum dish or cr\.1cible.
 

b. Ignite the ~an-~pl'2 to cOllstant weight as described in Sec. C1 of this method.	 , 
c.	 Dissolve the residue irom the ignition in 3 ml of concentrated mtric acid. I 

t-d. If an insoluble residue remains, filter the solution through a Whatman 

I 

'Submitted by R. W. Bane, Argonne NatIOnal Laboratory, Argonne, Ill. 

._---....-----------~----------------
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URANIUM CONCENTRATION MEASUREMENT 
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No. 41 filter paper (hardened), and wash the paper and residue free of acid with 
hot w~ter. Retain the filtrate and washin~s. 

e. Ash the paper and residue in a platinum crucible. 
. f. Treat the residue in the platinum cruci1?le with a few drops of sulfuric acid 

(1 + 1) and 10 ml of concentrated hydrofluoric acid. 
g. Evaporate the contents of the crucible to dryness and ignite for 10 min at 

900°C. 
h. Dissolve the ignited residue in 5 ml of concentrated nitric acid, and'quan

titatively transfer the solution to the retained filtrate and washings from the initial 
filtration. 

i. Add ~ ml of concentrated sulfuric acid to the combined solution, and evap
orate to S03 fumes. 

j. Cool the solution, rinse the sides of the beaker with water, and, withou.t 
adding additional acid, repeat the fuming twice to ensure removal of all nitrate 
ion. 

k. Determine the uranium content as directed in Method 1.200, beginning with 
Sec. F6, step a. 

.
", 
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APPENDIX B 

TRANSFERS TO FOREIGN ENTITIES 
License No. S:~1-145 - Uranium Enriched in the Isotope 235 

Nuclear Materials and =quiD~ent Coruoration, ADollo, Pennsylvania 
for the Period December 1, 1957 io October 31, 1965 

Unit Gram 
Date Materia 1 Percent 
Shipped Destination Description Uranium Isotope V-235 

8/7/58 u.S. Exhibit, 
Switzerland D02 7,521 19.94 1,500 

10/30/58 
12/30/58 
12/26/58 
12/12/58 

France 
II 

II 

" 

D02 
U02
U02
U02 

4,407 
487,969 
489,886 
487,422 

1.50 
1.50 
1.50 
1. 51 

66 
7,359 
7,387 
7,350 

12/17/58 " U02 488,567 1.51 7,368 
12/19/58 " U02 486,600 1.51 7,338 
1/30/59 II U02 321,461 1.50 4,848 
1/9/59 " V02 485,360 1.50 7,319 
1/14/59 II D02 324,227 1.50 4,889 
2/25/59 
2/25/59 " 

U02 
V02 

74,330 
43,923 

1.50 
3.49 

1, 121 
1,533 

4/22/59 " U02 170,119 3.49 5,935 
5/14/59 Canada V02 Powder 39,989* 6.99 2,794* 
5/29/59

-...., 

;) I'H ::>':1 

France U02 
uU2 

70,241 
LUU,4)1 

3.49 
3.49 

2,451 
0,994 

7/3/59 Italy Uranyl Sulfate 7,523 19.94 1,500 
9/4/59 France U02 70,006 3.49 2,443 
9/18/59 " U02 72,059 3.49 2,515 
10/16./59 " D02 16,966 3.49 592 
11/10/59 Australia Metal Powder 500* 93.40 467* 
4/20/60 France U Dioxide Powder 127* 19.83 25* 
4/20/60 tI Metal Blend (21* 

(80 
93.00 
Normal 

20* 
o 

11/9/60 Japan Uranium Dioxide 54,067 20.00 10,732 
11/10/60 " Uranium Dioxide 22,231 20.00 4,413 , 
7/11/61 
7/11/61 

France 
" 

U03 Pmyder 
V03 P~lder 

107,384 
1,475 

2.984 
90.00 

3,204 
1,328 

8/24/61 " U Dioxide Powder 15,000 20.0568 3,009 
4/19/62 II U Dioxide Pellets 9,130 4.025 367 
4/19/62 " U Dioxide Pellets 9,110 4.52 412 
4/19/62 " U Dioxl.de POW'der 5,265 4.50 238 
6/15/62 Italy U Dioxide Pellets 47,976 19.96 9.,576 
7/31/62 Japan U02(N03)2 and 

U308 Powder 21* 93.16 20* 
8/24/62 Netherlands U Dioxide Pe11ets390,187 3.136 12,236 
9/7/62 tI U Dioxide " 370,669 3.136 11./624 
10/11/62 " U02 l'cl1ets 316,139 3.813 12,054 
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Unit Gram 
Date Material Percent 
Shipped Destination Description Uranium Isotope U-235 

10/12/62 Netherlands U02 Pe 11ets 313,986 3.813 11, 972 
11/2/62 U02 Pellets 58,385 3.813 2,227" 
11/2/62 U02 Pellets '32,553 3.136 1,021" 
11/2/62 " U02 Pe 1lets 104,754 3.813 3,994 
11/23/62 France U03 Powder 4,000 89.82 3,593 
11/23/62 ADD Powder 10,027* 19.86 1,991*" 
11/30/62 Netherlands U02 Pellets 19,423 3.136 609 
11/30/62 V02 Pellets 1,664 3.813 63" 
1/27/63 Italy Al clad 

U308 Fuel Plates 12,360 19.83 2,451 
5/9/63 France U02 Powder 300,227 4.027 12,090 
4/25/63 ADD POylder 20,998 60.03 12, 605 " 
4/26/63 ADD Powder 20,998 60.03 12,605" 
9/26/63 United Kingdom Fused D02 88,125* 2.90 2,555* 
3/27/64 Canada U02 Pe llets 131,008 6.00 7,860 
3/30/64 Germany U02 Pellets 286 1.00 3 
3/30/64 U02 Pellets 282 1.50 4" 
3/30/64 V02 Pellets ',:283 2.00 6" 
3/30/64 " U02 Pellets 286 2.50 7 
3/30/64 " U02 Pellets 285 3.00 8 
3/30/64 " U02 Pellets 286 3.50 10 
3/30/64 .U02 Pe lIe ts 281 4.00 11" 
3/30/64 U02 Pe llets 282 4.50 13" 
'),.'~O/h!J. 110 _ 'Po:> 1 1 A t c: lJ.lJ.f.. ?f..f.. .5 01. 22.4()1" 
4/20/64 France ADD

L. 
Powder 84,809 6.00 5,089 

4/24/64 Japan UF6 49,230 5.704 2,808 
4/24/64 UF 6 5,297 4.981 264" 
5/18/64 France U02 Powder 300,000 4.00 11,970 
7/13/64 ADU Powder 100,000 59.98 59,980" 
9/2/64 U02 Pe 11ets 130,513 3.99 5,207" 
9/15/64 Japan UF6 164,721 2.598 l~, 280 
10/13/64 Sweden U02 Powder 52,578* 5.00 2,629* 
12/ll~/64 France U02 Powder 48,916 3.99 1,952 
1/13/65 Italy Al clad U308

Fuel Plates 5,034 19.83 998 
3/13/65 France U02 Powder 481,690 3.977 19, 157 
4/5/65 ADD Pmvder 100,000 59.93 59,930" 
10/4/65 Japan Foils and DOZ P,owder 4 93.00 4 

Total NUMEC Foreign Transfers 12/1/57 to 10/31/65 8,788,246 425,396 

" 

*Indicate sales transactions which equal or total 191 kgs uranium and 11 kgs 
U-235. All other transactions represent ~aterial which is leased. 
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blended ~atG~ial ir.to sinter stock; (4) sinte~ing of the pressed material; 
(5) crushi~~ of ~De sintercd stock to for~ ~Glt stoC~(; (6) melting of the
 
material by direct ~rc to fo~~ caroice ingots; (7) crushing, grinding and
 
sizin~ of the i~gots to for~ fine on-size particles; (3) spheroidizing of the
 
particles in a ?las~~ torch; (9) c~r80~ coatin; of the spherical particles in
 
an ind~c~icD teateQ fl~id bed reactor in an atmosphere of methane and an
 
inert carrier gas.
 

Althougn tr.e :o~"8;oir.g is only a brief desc:."'iption of the process, it 
may ser-ve to illus-~r2t0 t,i~e co::-::~le:c~':'J~ of t:-~e manufactul"ing o?eration Hhich 
mCJ~Y be cha:"2ct0~'izGci .f2~ir=.y as a!i e:·~::.'e:,:ely dil'ty and dusty process. As 
described b·2lm·~~ i';1.01"e i\:ll:r, :TJ~i2C 1 5 ~Jl"OC.~ct yield in this process 'Has quite 
low, n8cessitdti~~ an e:~e~sive recycling o~ xa~erial in order to deliver 
sufficient p:,:,"oc-c..ct to tn.e custo:(;18r. 2:d:.ensi-\i-e recycling of rr.aterial, as you 
know, inevitably involves a repetition of losses. 

As noted e2rlie::', the Ii'..:nu:C2.cture of this ~:".aterial ";';as, for NUl·me, a 
"first of a ki.~5 cOlyc.ract;:; i~.:, has n.eve:.'" o88n perfol'i;led agc:~in by ~he CO:(.p2.ny. 
Conscquer:~ly ~ 0'...<.2.' d::"::':'2ct e:xpsl'ier..cs f 2..cto:"'s a~"'e l=-~::!.i ted in torms of CO~:?2::':'ng 

the lC3s.:3s or. t~~is job ,,:~i~:: o':.:,l~s::-· ccr..~:"~c-::'.s. :JGvert~eless, ~'Je 8elieve it is 
not incor..ceiv[,':Jls t;'.2.t hign losses):' -- P8l~::c.')3 '-.:t:o to )0 l<:ilogl"2..ri.S of rlate::cial 

"(Z\ ,,~ '~~.~~ 1- __ - .,Y'C'J ....... <:>."..., ~~l "'-" :i..'."..:_ :.- .,..,: - ~r:--" .... t"'yl' .L- .~ ··~r' -l--'on ~ ""
 (s>r )iv)-- r'~"~3T ~.c.,..V'V v\:;":;;Yl 8_'\..:...)",,_).,-, ....c..:.,-, ~J.l V ••-L;:) '-'.tll,-:.Qc; .:...u. \.,;v •.•,? 80\.. 09\J~al,,~ • ~o ... 
J..nstanc8, on JO 83 :.nvoJ..'ll:r'.; ""c'{'.8 s.s.r-:.e r111::,,~::;er of Unl1:. o:?era"C,lons, OUl. on :na'"CSX'la-L 

in..""lerec'~.=_y less dusty in n~t~re, /J8 h~ve eX?8rienced losses of t~e same 
magnit-L.lCe • 

Even assUI:.ir.g, {-~o-:.·Tev8:'''', that such 10ss8s \-Jere e:A.lJerie::ced, this vnll not 
fully e:'~.9l2.in .!.::.:-~e Ccis-~osition of t:-..3 total a::"..c"J.Y"..t of U-235 p::-~esentlJ uYlacco1.:Jltec. 
.r:o • • ~ r' .... ., ,,- -T 'jr 5 . d' .,-- ---.("' I" ". 'D:"O.J..or, dp:;r::'():'=:::"'~l~L,C~Y 0 ~e::CC3t'l1. Oi. -c,..:'~e l.C'L.9..L '.J-~j reC:-lve ;:;y.l.\\...._-,\.I 0_ 

cessir.~ L~1~2~ t~e contract. Such an e:c?~~na~ion ~~st be derived fro~ an 
eXC:Y11inatic1 of 1~:"~I=SC' s SCI'a}) recovery o;:.eral.l()~·..S. 

The "':)3.sic :::~Gfe~~8nce -80itlt in D.i1 iEQl.1..i:ry into the disposition of 1231 
mate::ci2..l :-r_U3'L. be -t,~.8 a::,ol::-:t of sC:"':'~J ~G::1GL'a-c,ea. ~-:d8r t~e contract. 
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The ~~~o~ds of tr~:zc's CP-2 facility, in which the initial conversion of 
UF6 to DO? 1{2..S per~or:('.<2d, 81:0:-7 -t,r.at 1240 kilogr.s.~;1.s of material entered the 
facility :0~~c~nv8rsion ~~er the 1231 contract. It should be noted, ho~ever, 

that only 1057 kilogr&~s of UF/ containing 93+ percent U-235 l{ere furnished 
by the c~sto~er 20~ conversiono~de~ the contr.s.ct. The difference (153 
kilograr,:3) re?~esents ~he ~~~ntity of recycled ~2terial required to r,Ake the 
final ~ro~uct, .s.cce~::/.=,sc:. by t?'..e c~stO:T~3r. It is, therefore, apparent that 
1.53 k:Llo~::':'~~i~s of r'38ycle F.aterial :-;-131"0, at sor::e point, re~)1'ocess8d in )fu-:",:EC' s 
facilitiGs. Illust~2tive 01 the process by 1;hich such recycle ~aterial is
 
cren~"!:1+~-' -..L'S .!..>c l'y''':':''-lo,,' con----:O'--"~loO....., (-u~ .l..·o ·u"'O) ~Y"\ .!..].'-'" CP 2 .t:'ac~l":-l-"r
0- v ..... G.v_L... v .. .l ....... J.. • ..Lv c.......L Vv...:..........1. ...... /' v ? ...l. ... .L lJ ..... oc:;;;; -:..L ..1.. ..... vJ.
 

N-u':@C' c:: -~~r>o-"-~ cohO"'''' .l. 'r ~.l. ":"1,.,l' c:: Co"'~VC\-"'-~ °0""' -."'~ S n~'"(>'f'o-""Y'-~d l'n<~~~~-':'-'Q'': C' crete .. J.J:.J t.J J.. \,."......, ....... U-'C ~ .... ..,'v l" ..... _ v ...,l .. looJ J.J. c.;~ ~-L ..... J, Of" c:. ~-."oIC;"""..L ... l"I.\,J --'....L.. ....~-LJ
 

batc '~=>c 0-'" -"""'--"o-'-"'~"":"'=>ly .. % 0'7? ?c') 150 """'c.-' ·?rr- 1.-j' o··-..... "?rS 8"C"'" s"oaceQ~rl~c;.., .J.. -:..y~)1. J'>-.i.~'_c(V'::' 1.,J, t:...r~, ...... J"--~ au, .... ;JV .i:\.~..L S.Lc>.~d c>. .1, ... 

three r;~or:ths 2::J2.rt bet~·:eer.. Octooer 1962 ana Oc-cobE.::c, 1963. One 1{ould e:x:pect 
to leave o8::':"nc, in the first ?2.SS t:-~roug~ the :acility, approxirt:.2.tely ten 
kilogra~s of ~2terial from e~ch jatc~. T~is nOJ-yi8~d ur~ni~~ settles in 
clean-u~ r,....:;:c.e::--ials c:.nd in the fOl"rrr of othe:..... i/:-astes ,,,-hich aTe subsequently 

.recovered a~d recycled. ?hJs, in ~he ~niti~l s~e~ of the p~ocess, at least 
.50' of the 153 kilogra:~:s of serap de sC~'ibeci a:'OV3, -,Jere gene:catee.. 

It is also clea~, in vie~ of the fact t~at 10~7 kilo~rams:~er~
 
processc.d to ::n-oG.lJ.ce 763 "-:-<:::"lo;rE..:·,:'s of er..d "Dl.... Oc.uct , .J
 
th~t ~\:u-=·~C 1'l7Q. as invE'~':-'':'',n'(,=T; ~ ~... ~..~-,.. -, ",-....,. :::,~".:':'_-_-.:,-: ::-:~;:-.:::.-:., .:..:.::.:..:. ]:~ ~':'~V6.l. ";UI~~
 

of ma~e~lal \process 10ss0s aSlce) w~ich it ~&S requi~ed to reprocess •.
 

Fin2.11y, it should oe noted t~~t 65 kilog~ams of ~raniu~, in the form
 
of DO ~~o~~~~~ ~v ~~PC ~~o~ ~~e ~~o-~~~~~~o~~d sc-~~ were reJ'ected by the
2 J..v .. C';"J-"-·~1.-. J~J _uJ.___.... .J.. .... ... """ J.. · ... """'J. ... Lt.L ... c... J.,1",..<0'::!,\J.I ... .4 "-'0._ J,. 

cu$to~er. This iliateri~l, too, requi~ed ~ep~occssing. 

I-n S"l'F~~~-"'r ~ +o.l.ur:l or'" ,.... J:? 'K-il .'.-.:- ~V(1.,.. (i)-3 ~ ':'2'1 -:.. 0/5) 0':::> coc aD U-A~nl''''''''... 1",41"""''''__ "" 0. \J G..-.. L..(_ ......... -'-vO c. .. I.... .:::J...... 1....J "'f' I ...L v J,. ..l~ ~.J.,
 

gene~ated "'C.:1C:'e::: t::'e 1231 contract, ";';2:CC <:t va~ious ti:"~es i:.Ljected i[.to ITC:-'3C's 
scrap r8cove~y strsE..n. It is i~ tl : rs)roCeSSi~16 of t~~~ 542 kilograNs 0: 
mato~i2l tLa-: theTe Gxists the ';;Te2.te.st p03sibility of Y:d.xi~g ar~d consE:que:"1.t 
allocatio:'1 of SDGci2.1 l1"J.cleal''' rcaterial to other co~~tracts. 

The possibility- for ~he a2-locctio:l of :::ate~ci2J.S gener.s.ted in the recovery 
of scre.::? to co:r:'=:":3.ct s other t~:.~.-l 1Z) 1 is quite ;:::1"8:::' t in vie-iI 01" the rr~anncr in 
which ;I:T",,-:,·==,:=C' 8 SCi':"}) recovery 0~.:3T2..:'iol1 :·:-;:S 80:1c.-,,:.cted. '

A :~'::~2.') ro~o'~:O::"Y fG.(;~_~~o_J.::.~,-, in ,j, cO:;:~J:;'~J.Y' D':l,c.lj.::;.~~ a larGO nu:.-;-.oer of 
s~0ci:l ~~C~~~~ ~~~t~~'~~l~ ~Gl~·~~:cts e~c~ Y2~~, c~~~~o~ bo ~csorvo~ for an 

~-~.. - -
"_,._ .......... V\...,.oL
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under a contract l:tich :nay reCiuire a year or more to complete and which, .fl"om 
tirne to ""Clrr.e, ;',:2.y generate C!."-lCintities of scrap lTJ.ateriCil. Of necessity, the 
scrap from a lon~-te:;''''::il con-::'ract :rrilst be scheduled for recovery intevittently 
with scrap ~ate~ial from other contracts. Such was the case with respect to 
the 1231 sera? ~~terial. 

A major clean-u.:.;> oet:Jeen jobs 'Ho"-lld be required in order to insure 
against the dCI~·.-ng:"c;.di:'1~ of material in an irJ.teT::T'.ittent oper.s.tion of this type. 
Such a clec:.r:-~~J i~s~lf, rWHeve:c, Hill ge~'1s:cate e.dci.itional losses since 
material is bO'J.tlQ to be lest in -::.ne huge aY:1o'-:.~lts of solution requil"'ed -to 
adequatelJ~ C182..:1 the ccr:-:::.)lex e~uipr::ent in -ene plant. 

Moreovsr, since the scr.s.? recovery o:.?8ration involves a solvent ex
+·"''")c.!..-1o~ ·,-l'i:! .....v C"""'·~ "'~ev "'_"""'- ""ea·~':1'-' .. '1C, n -v> s"-;-",,,,!:<.!..-;o·'"o.v'\..4.J.v.v_... Co .... ....r-i"y·'.;n__ +'ne pl~n-;-·_ c... """v_ "-'o......J-" .... """'st ..I. ,A. '-'c.... J.J. ·-C'lll·l-i 1 -'-u... ... _"".C1. -L.._V 

befol"e e:ct.l"~ct2G. r(J.~·~e~"ial is cDe:.'2cally clee_n. Thus, tb.e first rr.aterial 
re:-:loved f::-C:Yl the -Pl.'OC6SS Y;;:8.S-C 2..~1'rc:ys be :::'2:::ycJ.aQ to achieve clean r~2..terial. 

CorTespondi~gly, tte ~at8rial l2..st re~ov8d rrOJl tne process is, as a general 
matter, ~ever pure eno~g~ to be used in end product and, therefore, again 
bec0l1:e s sc:::"2..}). 

The foresoin.g suggests tte econor:d.c infe2..sibility, if not the practical 
irr.po3 sibility oi" 'co:'a.lly seg:re ;c:tin;s ea.ch job in 2 pla:tlt ,,:·Tith a viell to;·;.s.rd 
11..r"6, .. _.!._i_.! .• ~~l ~ ...... "", ... 
~"'J."',~U."~.. '::' -:"o.v ... ,jV'.,J ..,)v,;"v ... v j"J.vV.l...J.6 U l",.J.c; l~-;:;",·~l", • ..:..u V.L.J..::>lOlJ lJ":lt::::>t:: l;O.::l;:;eqL;,e~.:.<.;es, 

,it was f~:3C's prac'Cice to segregate ~aterial by cont~act only ttrough. the 
point of cis301~~ion, at /Jiic~ point the accou~tajility unde~ a given co~tract 

1-T2.S estaj:::"'5h3C~. Tne:::-'eaf-~er, ou:;,,'" scrD."8 recovery ecuipr,';snt ·vias oDGrat2d en a 
"hl:\e1 +0 +,....,....:1 ...... ~C'-;s "-~7~",,U.!.. C:::""J••",,:>.-_r';·~o:':o~'" 'r",r+~·,·,';~l· ,",.-:>..:...-•••-:>~.,.. ~o',...,<::~ '1'',-''llS ..';f'

-y _ v uvC ....,j ....... -'_ ,"'J_VJ. .. v v V,-,"o--o.J.V" J. .. ..l.. j,.,t,,':;'l,vc:; __ c. uvV.J_v.LJ. J ·vu. ....,lJ. ,..J.. .....
 
scra? rro::-:l te~~ jobs, :0-':- eX2.::;,_:.?le) 1'J'as ?rocessec in one recov8-':-Y cam:?aign, 
cert2.in ass·J:-:.]tio::.s !12.d to be ::r.:::.c.e in 2..ssigni:'13 'CDe l"ecovol'2C Ytl2.te:cic:.l bet~...jeen 
t:-~(' 01'igir:.s.ti:'16 co:-:tracts. TrJ.::"'s assigr':'J.cnt ,,·:as :nade on a basis proportiona.te 
to 82..Cn COrY~l"2.Ct1 s feed. contri:Yc.tioJ'J.. Losses 1';81"0 calculated in the if2nYlGr 

descl"i":JsG. belo-.·r. :'!e believe t~J.c:.t ~:~is GG't.:-lOO of scrap TecoveTy operation is 
generc:.l~y cO:'1SiS-cel:-:- 1·2.1:,i1 inclustl"y ~l"'c.ctice. 

Hith th~s i:-~or':-_a"l,=-on sos 82::::(~::-'O-c.:l2., it 86cor:es ?ertinent to e:':,~_~i.l~e 

the sc:"2..~) l"'ecov0r~T c~:nt:'.J.cts c;.os-c. ~ -:'~<81y p~oce3sc.i at l'Jt~"EC Quring ""Che S~:-:;,e 

ti~-:.e t:1.8 1231 C0n-::·r~.ct -.~':-~3 e:.ct=:'ve. Tc:.b~0::L, c:..ttc.cDeci, lists these contr3.cts. 
:'[8 G'2~is"\.--:: L.>_.::.:,s:; ~c'.Js -.-:2~G :'l..:.l1 0:: [. :':-,221 '~o -'':'03: 1 O.:lSi3 in CG{'L~"...:.nCtiOll ~:i-:h 

the !'s~:tc13 2.;1'3./0:"" S::l"'':::.? :-:~'(c::.'ial :"':'0:". Co:~t~':.ct :2:31. :=:·:::ll':.G.ci, :1Q1;·~(.7er, 
are; t:::Js,: C;:):1't.:'~.C-C'S i:n...-.J}:.-i.-J.; -'':'>.2 )i'C,C23.3:'r..; 0:-' -,,:,::,"'c..ni·,,:,::. of less th2.n 5~; 
8ri::''':'C:-:..:'. .:: :1~:-. S~·" :(;3 :;:'~.'~~=C :'~.~_ -::"{'J.~:::' ~~ ... .:':::' :. :::: ::~:':-_::''''':'-::C :~::::,:.'oc.:; s 3=-~-<£ :'.::. ~i::'-'.:.y IGl'" 

r:9..':. C l'i ~ =- __ .: J S ~:..~..... ~-:~ ~: '; ~ ::-.:.-'\~~ c ::.: '.: , =-.: ".:'~~=_:i.- ~: c~2l t ~'"_~:. ~ s::c ~ ~ ::~,"~~o:::'i~l T,~;o:ll(l r~~1.~!0 
", I 

_ .... ' ........... ~_ .. ~J'_ .... _.... ~ .... _.
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The total quantity of uranium re~~8sent8d by the contracts in Table I 
is approxi:-,'late="y 470 kiloGrar::s of '0-235. These jobs "';{ere closed out ,,;·rith an 
aver~ge overall U-235 loss of a??roxi~ately 1.5 per cent, or 7 kilograss. 
The average 1.5 p8:''' cent loss ':i[:;ure -:-ras selected on the basis of our best 
estir.GtG, at the ti~e, of the losses e=verie~ced in our recovery operation. 
A definite fig-~re c:)uld n:)t ':Je establis;:c:j sincE';, in t}';.G 11118'31 to toea ?rCCeC2, 
described a~ov8, ttere was no co~plete clean-up between reprocessing campaigns. 
It is ir::~)orta~'lt -:'0 nGte, at this :)oiy,/;:,) -cHat due to tne cor:lple::::...ty and c.u2.ntity 

.l.' , - - • "n/'- ,,:),'') L.' 1 ~. t '-1-'
.0 f l"ne SC~:'2) C~1 .r:anCi. CI1i:"lng l;JO;G-1.jo.J, '".['...81"8 ",ras a arge "C..ncervaln·y -;,u.L- ...'1 

respect to total pla~':-::' accou:~t:;:.bility d.'J.l"ing this period. As a result there 
was no clear evidence, at the time, to indic~te that ~}le 1.5 per cent fi 6Qre 
was inaccurate. 

It wa s only \·;ri thin the last year, d-Llri:'1g ;:i:'1i0n r"l}ZEC perfo:"~(1.ed_t1'l0 large ~ 

cc·,,+-,.. ~c':_~ 0',:" ".L(',S 1<l·loG'".'>,;)v,"s 'l-~rr(4u!" 1 \j')'):"'C" a-"',d- 137 'K~.l"O-::-"~v"" liJrr(J,O 1 ))'"'370/ 1scrQ}J"'t... ..... ""'_ ....... WU ..L. V ..... o.lo",oo...,- _-_-.... - .... J,.,)V J !.- ..I.';'.. ...... ~..Lc.;. ..... .L~ =........ ,-,.. -- -.:
 
that it becar.:e eVic.2~Yt. tl"lat the losses ~·re::'e g:r'2a:,e~ than those iY'Jitially 

. antici.pa-tecl. In oO';:'h cases, <l closed accoun-:aoi2.ity ,;·ras rr.aiYltained; that is, 
there ",·ras no Iic:.."oSS-OV.3:r:J b8t~·reen jo':Js~ In t:'l0 fi:."s"c case, losses 1..-e:,"e 4.1 
pe ..... c~ ..·.... .:...· -i."" 2-,,,- s<::. ....·o·n,~ j...... 0 -1"\.--.... ~.~._,.J.. (i'i1,...~ ,..., ..... o ..l""'t--i cont-~,... ..... ·,-.:s ..... DY>O""lr-i..,......,...,.L e• <.JJ. .. v, _~~ L- ....c ,-,,"-, ~."""j • ;:JC;~ ~::;.i.lJ. ~ ••C SCI,.; .....l... ' • .Lccvu..L a::-l__ .. ~,,,,;;,v 

because f:L:::.2. ;"cco"J.::...-c,c_oili'i:.Y nc:s nol, C32:'1 est2.blisr:.sd.) In both cases t~e
 
sc 'Y''''''''', .;"'if ..... i-,-o: ....~ -.-'"Ie S.:,·~.:-i':l-" -iy) '''1~-'-,--~~ -'-0 -I-~-,~,+ ''''-'''oc,=,cc~ri c.""..,...;Y'~ 1Q:-:"'2-1 0 0/)'"' ",,''-'d."
_c"":! ..L. .. J,. V_\/ __ ~ ......... 0 _ .... .-....-'-~ .... _ •• .l..:.lo".o......,~_'-" l" V..l. ..o.v t;l.1. ~'a.JU __ U \...'-..l....r- • .L5 _/v 'j c;.J. ... ,
 

aceorcii::;ly. ",.:-::'iliz cc: ~"'.:.eal'·=-Y tr.s S2-~n.0 D:i."GCG S S C:... Cl":1.:i.~;7, -('"'f; ,q (;;: p.r",.i ~'-'''''''''P'''+ n-", -1:.1"-::
ba':-; - 0.J·· 0":"" ..... ',·,... -'.. ·c:.n- "'~r""c:.-,...-i c"''-'e .;- ~·-o-"G' ~--...... .::,,...,, ':'i.,~.':- a- l osc ~""ac';'o'l" or'" ') ~ 'oer
u ....... ~ J.. - ..... '-' .....~ .. ...;. __ l.,., c; ......1,.-'v,;..--- __ ..:.v ;, "';"v .J ~ __ e- ...-,~.JVCJ..4 v.L ...L.-'-t __ .:,)..... 'v - J.J
 

cent ~~y have ~een ~cr3 ap?ropriate ~h~n o~e ?sr C3~t. On this basis," the
 
10ss8s eA~Gri~ncsd una.sr the sera? rec8very co~t~acts it8~~zed i~ Taole I
 
could ha-ve CCS:l ~6.5 ~(ilo;:cc.~·~s in2t32G. .of tLe 7 l<::ilogr2.r.1s d3clared. This
 
"',ro~u.-l 0.; s"::;·"" --'- -;-;..,,,-;- ~;"r""-1.'O-"l· ~'''~+~ly 9 ·.r"; .1.- "''7-('~.,,~ ..... 0'':' "123 1 cO'..... -'-.,..,.. ..... + TUT_2':i5 "'oulc.' 'l:ave
Vi __ l",.l,.ooV':>V ..., .. ,J.c...;.."", ..... :!.:...J A ~\ .......... "",........ ..~ __ v..::> __..l..0 _ _ J..Lv_c..\.,.;-v J \.; J. ..
 

been in=:.Q\,-er'::''::;':1.i:.ly rr..::'xed a:1.G. retu:''''i'l2d -:-rith ::~..s. tsrial L.:.nc.er these scrap recovery
 
con-cr2.cts.
 

To furt~1sr subst~:'1tiate the p03si'::Jility of ~;2Y..iY:g of :-:.aterial fro:;l the 
1231 cont~'c..c:-cJ ~·.~e :"3£'2:'''' you -'co a l,-~·t,e:: of July 8, 1963, f::,"o:-n A. ~. Kas':Jerg, 
Nu}IEG, to i~. c. u 0["~1S0~1, ~"!es.!':'i~'lzho1.:.se ;.s-tr:)Y:"C~c=-0.s.r, a CGp~r of ~·:llich is attached. 
This le-:~::c2::' inc::"c2.-C,23 t:'lat 30 ~:=--lo;:':"b.r(~s cf 0"U.t-of-3pecification 'JO? (26.3 kgs 
of u) ~jas sc::'cG.~~~c-=-_ .fo:c· scr2.-J 1",2t'J.Y':'1 to O~~( ?.ici;o. T!-~o 0:'11y s'.:~~ortinG evi6·:=;r.ce 
to sho-:r t:'lz.-c th~s :._'="-'':'G::'''i.11 -;;':23 l'G.!~'J.::~Y:'2C~ :"'3 ::;.~ e::--.tl"y on .:_=-CCC-95, [~ co-=,~r 0: 
Hhien is 2~·c'·C,:c:"'.:.'::'::::', itl~icJ.t~~2'"l; th[~t oY'lly 2::'. L~ kilogl"£.:cr.s of arc.;-~i'L::;~l, SJ..l6~1-c,ly 

do"-r,r-o a "'I" - ~-"-,.. 1 iI'l,-":" C"' ~ •• '"'"J. ..... -!- \- ~., - ........ C'c-_ ... -- ~~... ~~,.....,...~ L'r /' 'r-i l r,·~ ...... .....,.,"'l.\'id6r CleG, -,.'::'3 r;;;,V(..u.'.::eQ. ..ld.S ,:;U<....;...'-'0(.,~-, vr. .;:: ~Oo..J".jlOl..L_L.Y "'HaL. 1".0 ~....._oGJ.a., • .:J 

of 12~1 Cc)i;::::..~-:ct :::.:J..-::'e:,"i9,1 ~.~:2Y ~'l.s.ve in -'.:,}:.e cou.rse of scrap l"ocovery, be0n
 
rcS'cu::'necl. "c:..l1c~0r O'~:l':;;:'" CO:1l,y&C-;:'S.
 

~
 . ./ 

1::<~~J, 

. ... .
lY:(I:c...:_;.,,:, 

: -.. ,r __ ~ ............. _ _ _ •• _ .. '-~ ',,--, : 11 ~.,_ ::. _
 _'~ .... _",:...J 
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Mr. Dougl~s Georg~ -6- December 29, 1965 

These are but eX~~0les of s?8cific instances ~~ which 1231 contract 
rnateric:ll mig}-.t have been yr.ixed -:·rith otl-:er scrap. The fact of ovo:,"::.--iciing 
irr:portar~ce, ho,;·;ev8~ 9 is tha-:, oecal:se of the D.s.t-J.re of NU}:L2C t 5 SCl"ap recovery 
operations, it is hignly ?robable that scrap fro~ the 1231 contract may have 
been returned under otter pu~c~ase orders. 

DisDosition of 12'31 =·T~~8~ial as 2. :F\.1~'1ction of O~!er2.11 Cor:::)any Oner2tions 

The foregoing ~nalysis cove~s o~ly the pe~iod during which 1231 contract 
material -v:as -o8in~ processed at X"<Jl'2:C. It is i:.'T'_porto.n-c to note, hOi-rever, that 
the S2.:T:8 ty-;:-e o:E' sc:.--ap j."acovel"Y o:;s:ration ,,;~as cor~ci~cted at NTLJiliC :prior to t!1e 
arrival of -':'}-;.e 1231 ~.a-:'erial c::'''eatiY~s t:ie S2..1':18 -possibility of L:YlcS.voidable 
mixing of' :,:.s.-::'erialv In -'ets period, pr:5. ')r ~co 2nd during vIhicn, 1231 material 
W3.S being 1Jl'C,C;8S33~ at ~TUJ.J~C, a la~ge r...vli:Oer of s\~:."ap ~e(;overy contracts 
involvi:1.2; 1020 }c::'lcgl\::;;lS U-235 in 3C:".s.? ';,J2re prOC8SSec. ar.d cl.osed incl\1ding 
contracts S~c~T.1. in ~able I, pl~s addit~o~al cont~~cts shoirn in Tab~e II. Using 
an esti~at~d ~ve~a;e 1.5 per ce~t loss fiG~re, ~~~'BC declared losses of ap
nroxirr..utelv 15 ~·:ilc ;':~'[_:'1S "G- 235 on 'the S8 cO:'1t:.."ac-'.:..s. Ead the Y,10re re:;ently 
derived lo~s l~~~re~of~J.5 per cent been used, losses could have ~10unted to 
36 kiloG~~=s U-2359 

... It ~s _:p~ssi?~'8 t}:~t tl-.e di:ferG:"'1ce, a~oun"Cln6 -':'0 21 kilogra~:ls U-235 ~J'as 
(';Ulll1J~U;;;'~~ l,.,c;U lJIL·v\.....::;n lJI18 re-c,~~:n '': scr2.p !::'2l:,e~l2.J. I'~O~ o-:.t.er 'Wil:cchase .l. u.C 

orders closed out oelore, and c.~rin6, t~e 1231 ccntract. Scr.s.v from the 1231 
cont2:'2ct:l it can be ~easo:"'l2_bly su.i."~-:-..isac,) :,:ay in tu:.":'1, have been :.:'sturn&d under 
these pUl'ch2-S8 O:,"C.8TS. _~.lthoug:-;. it 2.S no-c, :;;ossiole '::'0 state tnat 2. given a::-.cu.nt 
of. 1231 :r..3,-'c2~'i3.1 ~.;2. s retL:.::....nsd '-..:.Lc.e:c a:~oCchs::." gi'ven purcDa se orcie:::.', ll, is neV8r--c,ne
less proo~c13 ~~Qt tha r-et ci~ffe~8nce - 21 ~i~06ra~s - (~{nici incl~des t~e 9 
kilog:r2.~s d~SC~SS8Q ~GOV0) has, in ~act9 co~e to reside i~ the 1231 contract. 

The 1231 cor.-e,ract :-:'2.S b3co:a3 tt",G f:'nal ~~.:;sitory of these estirr2ted 
losses tl~ro-~::_Zl1 2. c:'lair:. of rel2.L:.lv3~·'T] rece:-:.-::' c:;v6n-cs. =:t is only 1·Titr.cin the 
past ye2.~, -:':lS.t t:-.:."o'c:;~ a conc3:....-c,eo. :::e.s.sul....I:J::~:·3nt effo:n-'c and a I'educticn in tl:e 
NlI>SC i:Tver..-:'o::.'y, it o0ce:.r:l8 :90 ssi":lle to :.:c:..sL:.2..... e -;·rit~ a reasoYlable cc:rL,2.irr.:../, the 
materi2.ls loss e=\:?s:~::"sYlCSG at :":-J-:·3C. )~=--te:r::l close-out 0"':: all inactive :iL-=:i3C 
contracts, oY"ly tjG J.2J1 con-!,:,:,"a:;t :"3:-::..;.i;J.20. as t~e j.d.entiiiable poin.t for all 
other p~ior ~i3assi6n6~ 10ss8:. 

Hith resp2ct -to ~;0-==C' s C\"0:c-c_11 :"~.ci~ity 0~:er2tion, I believe your' 
analys::..~ ~.;~:~ =-l::=':_icJ.·~8 .c.:.:_-~ ::".':·=C i s Ivs3 c=:-:,-=-~'i<Sl1C'3 is v;ell 1;:-1thin -C.:J :....ange 
01":.8 ril__ r~,~: ~J:::.::":J~J ':;=·=-~::,Jc:t i:'1 .:: .":c:·,-'2.i-,~y ~:,-:C~1 <:lS ou:.--s. ~:::Ol'e0Ver, o-....:.:c 1033-:'~~-.·':' __
C:\~:::=-"~c:~~ce ~.3 ~:l~O~~j~LJ" r.. :)':c, S~4~~-~~~__,,~.~ __ ._.~~:./ }-ji2:::~r JG}:~.l1 .!L,h~::=C, o=~ Ot1-J.8:C' :acili":c,i3S 
of [:;. l:'_~·:,:; ~.: ~~.~ _._ • .:.. ~:; 'J:'-~::=-~:~:~~-, .4 ~ ,~j ~ .=i::,:=:"=-<=-~,r ~: ::li'LjT c~~10=-" S~0:1 0:-- ~~':2Cl~ ~- _ 

nu81e:.:.... ~.~._u '· __ ~'2- ~::-1 ~~ ~~.::;·0:...~::.-1-..:C~ ~.,-~ ~;~.~-.. :..··0~~.S.J~·:.:.::;1<~ C(;:..~:,~ln~y. 
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Mr. Douglas George -7- December 29, 1965 

I hope that this irdor~r.atio:"1 ~,;ill assist you in your ~.nvestigat::'::in of 
this matter.' S~ould YOu desire any further i0for~~tion, ple~se do not 
hesitate to call on us. 

Very truly yours, 

I' : / )'oJ ,'} 

I I/ ;"'I!,!I .. / t", 0, 

j J i / I /; I." f t -' /
~ / ',........' ~:r ~
 

S. A. 'Heber 
Accountability Representative 



cc: RE CO-123l 
A~ 

FF
 
Chron
 

July 8, 1963 

Ref: CO-123l 

Mr. T. Johnson 
Purchasing Department 
Westinghouse Electric Corporation 
Astronuclear Laboratory 
P.O. Box 10864
 
Pittsburgh 36, Pennsylvania
 

Subject: Status of PoO. #57-NP-12674 

Dear Mr. Johnson: 

On 7-3-73 lot numbers 68, 77 and 78 were shipped on the above 
purchase order. The total of shi~ents to date, minus reject 
material, is approximately 440 kg as uranium. Lot numbers 74, 
75, 76, 79, 80 and 81 were completed but rejected at NUMEC on 
the basis of substrate carbon analysis below specification. 
Material that would have made lot numbers 82 and 83 was 
rejected at NUMEC before coating on the basis of low carbon. 
Recycling of the above material has been started. The last 30 
kg of recycled UO that was to have entered the system was 
found to be slighEly degraded in isotope, consequently, this 
material was scrappedo 

Approximately 150 kg of UF has been converted to U0 and is6 2
ready for carbide production. We are currently shut down for 
AEC inventory and plant reroofing. We will start carbide 
production as soon as possible after the roof is complete. We 
have scheduled 3 and 4 shift operation for completion of this 
order. Completion will require 6 weeks of production operations 
with delivery of the first lots 3 weeks after startup. 

We trust that the above information meets with your approval. 
If you have any questions, don't hesitate to contact me. 

Very truly yours, 

Ao H. Kasberg 

AHK/mhb 



NUMEC 

WANL Purchase Order 59-NP-12674
 

Status Report - As of December 28, 1963
 

/
 
All Values - Kg. of Uranium 

OPERATION CUMULATIVE 

Uranium Received 1240 

Converted to Oxide 1140 

Arc Melted (Virgin) 1114 

Released to Spheradize 1095 

Classified 1059 

Final Processing 869 

Released for Inspection 794 

Rejects 72 

To be Certified 42 

'1--Certified 90 

Shipped 590 

*78 Kgs of this quantity has been transferred to WANL account 
at NUMEC. 

(s) L. A. Hughes 
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TO: F. Forschcr DATE: Octobar 5, 1963 

c. Beltra:n 

Su3J~CT: Xix-up of Eoats oet~een Job 1231 (9J~) and N-072J (Depleted) 

At a~out 10:00 A.X. on October 3, Jim Eart aereGd to process a rush job
 
fo~ ~oy Cli~e i~volvin3 the reductio~ of 1831 gr~~s of depleted binary
 
po~der ~~rou3t tho C?-2 Lindbe~g mesh belt furnace. Verbal instructions
 
~e!e ~iv8~ by Ji~ 2~rt to the furn~ce o~orator, S~a~g, fot the im~ediate
 

rc~uc~io~ 0: the ciepleteci binary. S?ari~~ t s p~i~~iry function at this time
 
was ~ecd nre?~r~tion opera~or for the 4. 1 colu~n, but he was feeding trays
 
of 93~ J O~ i~~o ~h2 reduction fur~~ce 25 ti~8 De~nitted. SD2ng nlaced
 

~ ....' .. ...
 
t-:·;o e·;Tlp:.y cO.:l ts oefore a~d after tr:e t~.;o boats containing the dep10ted
 
binary.
 

In the ,:,.:e2.~~~i!'.e, Lloyd :~uGhes Oed arra~~ed for &:1 idright to temporarily 
tr0ns:e~ ::e~le~ :r8~ ?C-J to the C?-2 :~~noce oceratio~ in order to reduce 
12): :r.c.~-:'t~::''''i;,: oi'"'~ c.. :'J.ll t.:':r.8 '.:.~.... sis. Hepler 1073.S not a'??rised of the b·,o 
• • ",,' - , '.1. " ~ 1 1 '."" ~..;. ~ " ... .: C'.J.. ~ ...,. ,...... .;. 'h::'\ +', ...... ,;:, r, S 9") .:/00;:, ~s 0: c.8'~ L.C:'·3::::' 2r1o::l L.reJ. t.ea c.:.._~ JOe".;. ~0 e-~C....... ~ ....n-:. ..... ~ vd;:;' ~ u. nac\:: a ,.),J. 

,,~up.:::cs ·:;i:::' not :<r:O~'J t~ere ~·!.:-s deD18teQ in the furnace anc:. :-iart dia not 
k~o~ Sp~~g hai been replaced. 

riA;' l- ~ HZ ~/u~~s J Q:-/-t<;-~7 

)~ total of ly857 gro.fas of 1fr.1ixeclll en:-ich012r;.t resulted,
 
G-235. c. ~llison h~s effectively u8~raded a s;~n18 o~ the mixed n~terial
 

f"'\? 7' _f ..... "':). , .. r"'!' ,... ., ,... - (""'0""", • ....:: ... , ..... .L '- : +-= r 1 ........ ~ --I d
~ ~ Lt o .::> f. 'J. ... .1'.' "P!;r.:~Q..... r.,,,:> lS ""O.:>:::J-".. 8_8 '-' U'':: ",0 l-Ue Gl S "'.l.. ..C l" cr.e ..l-"-c<., 21.~ 

..... r "r r .:. " i ...;' -,.. ...., '--- ~ •• .... - ~ 1 ..;. ~' '': - ....... ..... ~ -+ h ,.... ..... ed TT'"'\
t" -"" -1:-'L •. ' .:. ... c,.~ \.-o.l _ e~ G•• ce s v\,jl>.·;8en ".1;:; u-c:p e v..;;G. O.l..!ld._ Y c..i.nu. v.8 ~nrll,..;:l. \Jv2. 
Tt~ v~l~e ~if~2ra~C2 b8t~e8n the a7.7~ ~aterial and the 93% materi~l-is 

I """l'" q , rrl....... "" ~ __ .... .; ~ . ..:... "'" ~,,~...,- '"" ~ _ _.. ";: I f 1.- ~ "..... .,,.., ~ :.. ............, "\ + 1" .. "T'"""\ ....... 'Of'" ~ ~ I J
 
,,)~'-r' • ••• ,,;, ~ .• " ..... v.C::11" COSl" ~S IJ •• ..L~ ',Iv""1 ?~u,:, "'L4e _c..oor .L..,V'Ol.vea ",0 u~:s.<;.o....... e 
t:-:L8 ~.i.x-.:;.:::.~,:;, .?_:,"G. t:l2 labor expcndcc~ in :-,:2.kir.6 t~e depleted bin2.ry anc. the 
0~~~C~OQ UJCS" I~ is esti~~tcd ~~~t the total dollar cost of the incident 
is ::'ess th,::;.~ .;;00. The::--e:"s an equ-:l or grea-cer vClluc ~·;hich cJ.n be assessed 
t.o t:.e lc:~so:;" th2 t ";-:2.S le2.r;.eci 2nci ciscuss(;;d :"n detail 'i-:ith all ?rociuctio:1 
Supe~viso~s ~~d ~ore~e~. 

-

cOi1t2.inin~ 60"7~ 
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1.	 Z~ Wri~ht orouzht the relief man~ Hepler, up 'to the CP-2 For~man, Condo 

2.	 The c~lcining ooats were cleaned out prior to and after the depleted 
b:'nary viCiS run. 

J.	 C?-2 coo~er;.:.ted ~"i th CH-3 t~r accom:-r.oda ting their :L""i't'T.ediate need for the 
~educ~~0n o~ the depleted binary. 
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T~B1E I 
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,
 "LOT 't':? :~i;S. NO. SHIPPERS VALUES FIN. RE,'}>. DATE HAT. ".. SHIPMENTS LOSSES' 
__ '.~~ 6.0._......- .- .-.--...-.- U U-2J2......;;Et1~ , U U:-2;t ~ __g~~ REC~D . t<f d' 5""L ... U~,~22_pEnr~ U U~...Y..?J2. U-23 (! 

I I I i I(1;0_1) 30l~7 40A l-;AC,.l~~·~,~-J 2.5;26 I 21~0.54 193.14 ,I 246921 22.50;~ 191.11~ Il·!.!11... -63 24521 ~22518 91083,' 171 .69 (14); (.06)j
I I'· i(/:0_1) JOI~7 1; on erc ";~!,,~-2 41620 : 38765 i93.14 36919j 3427') 192.85 IHay-63 36053 i 33017 91 .5S; 866 1 2.35 :1262 i 3.68 

('10-1) ;OIJ7/I;CC hTfD... ):'. ~~.5 ' 661~1~ i 6189 193.15 61~5~1 600,; 193.12 jApr.-63 \ 61~28 I 5953 I 92 •611 22 i .341 ~:;, .88 
l,rc;-'~l - i~ .. 1~'(::O-1)30!~7: I:OE i).c..~ ...... " 'U I . I 1709 I 430 ! 25~16.1 ._ 1673 1 39,3; 2).81 i Apl'"o-6J i. . l6If9, 1~361 26.1:.3! 21~: 1.43 I (38)! (9.55) 

'('~O ....J ) ]OI~81
I 

392 A" r " ~ 5 f I Ii, I ~ I1,".'_·· - I 1}7906 : 230571 h8.I3 I 4168111 200[;,' ~ 11.18.10 !I'b~T-6J I 40611 j,198hJ; 1~3.S(;~·J.070 J 2.57; 206' ~ ~..• 03 . J II 
\ "'T I! ! I I I I ~ I I I,·'e: l ) ... }) ;C1;8 i '3~'~i"' 1 1',_, .11 ~-.Q 3893 3628 .93019,f 31:°5, 316) 192.95 I HHy-63 ~ , I I • - •I • 3388! 3132! 92.h~ I'l! 050~ 33 ~ 1004

• I I • I I.. I • •I i , i ". i i· ii,~r'''' 8 9 10 I i ,i j j i . i--, ....~C::,C-l)JC!t8~ 39II ... \ .... :.,.... ',- " I .52982· I l~9278 ; 93.15 -I~ 501631 h67J,; 193.10 ; Apr.-63; 49905 4f237 II 92.65' 258! .51' h65: 1.00I' 

I I . I. I 
I"("0 1)')0"8 I1 ~'~J I ! ill ~ 

,... .-I",,' ".'1: 3,· ,; ~-,,17.. .-I r 
iI'23518 i

! 

21853 ,9
I 

2.92 I 22281! 20671) !92" 77 Apl' ....6) ! 22059 ,2oLt64: 92Q?7. 222: 1 0 00: 206.: I.OI). I I 
-- , , 5 I . I . I, , ii' I I !'(" 0 1) ')0," 3" ":'"" J ~ -' (-". , I ~ J. • ..!.. ~ ..J. ' ~- ..-' • , ..J".\' 

~ ~ 

2.2660 21144 193.31 I 20~731 1863:1 190 •57 ,Ap;-.-6J I 20053 :1~~21L 910861 520 i 2.53' 212 I 1.14
I . I I 

J\ l , :1 ~~1'(:;0_1)30':81 ::~'L AJ' '., ... 6 911} , h3'l /47.81 
j I 

906; 42,'~ :47.40 II Apr_-63 j 881 I 1~2.5 j 48025, 25 I 2.76 4 .93
I 

. . I "I'.' I :.' 'II, I I 

1'("" 1) l'-'J I L' ~ l'i CI:'" • 2'1' ~.L 'I:, _ ) I I • '}v ,~ >.. ~. -) J 71~5 ; 693 193.00 643:
I 

58:1 I' 90. 7~ IDoc._6~ I 625 'I 575 
I 

91. 92,! 18'
I 

2.80 9 10)':· 
1/ II . 

"'("0 I' ?' I~' '. ,) r.~,. ~ " 3 1, 5 I- " . .:::~-; , '.J 1 L(' ..I: U':""'.l 111 , 15312' 1h263 j93.18 13777i 12"'9 3 . 92 86 :PYX" 0 .... ~!~ :
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UNITED STATES GOVERNMENT APPENDlX D 

Memorandzun
 
TO	 DATE: February 7, 1966Files 

FROM	 Douglas E. George, Director 
Division of Nuclear ~,Iaterials Management 

SUBJECT:	 MEETING WITH NUHEC - FEBRUARY 3, 1966 

On February 3, 1966, D. E. George, S. C. T. McDowell, L. C. Solem, (Dm~1), 
and E. D. Marshall (OR), met with Messrs. Shapiro, NewThan, Heber, and 
Lovett, of W~'lliC for the purpose of discussing the findings and recownend
ations resulting from the DNi'1J.1 survey made at NUJ'-iEC in November 1965. 

We explained the purpose of the meeti.ng was to review' with NUMEC manage
ment the survey findings and recommendations to assure that we had not 
misrepresented any facts or had not overemphasized Ullliuportant points. 

He also called attention to the fact that [e were m·rare that some of theT..

recommendations had already been acte.d upon by rRn,EC, including some 
aspects that had been 1ll1den.ray at the tirne of the iTovembe:r. survey. He 
asked to-be brought up to date on the current status of such actions and 
requested that I~:~C confirm these actions and provide a schedule indi
catiI'...,g when thp. rp~()rrjmpnn,!:l+,inY)~ T.m"lr; 'l:'':? =.'::'~:'::;2..i::::::'. :~ -;;.::.~ :"-:.-":'VO U':"6C"::' 

that some were obviously recorrmendations of a continuing nature and t~us, 

in effect, would never be finished. 

~ffiC was given a copy of the IBM run of the October 31, 1965 invento~J, 
includir~ a run of the dollar value the~eon. They were also provided a 
copy of the tabulation of the ga~~a spectrometer data on the filters. We 
agreed to send a reconciliation of the October 31, 1965 inventory. 

NUMEC was then handed copies of three sections of the draft sllrVey report 
(Sec. 3 - SWTh~ary of Findings, Sec. 6 - Discussion of WAl'lli Losses, and 
Sec. 7 - Reco~~enQatiG~s). After they had read tr-ese sections, Dr. Shapiro 
aSked that NUi,~C per30Th~el be excused from the meeting to discuss the 
sections arn.ong themselves. After sli(;htly more than 2 hours, the meeting 
rec·onvened. Dr. Shapiro tad a m.llilbe~· of editorial sUCf~estions ·"Ihicn '.-1e 
accepted, the more itirportant of T;[hich included a definivion of the 'word 
"loss" as a direct part of, or as 2. footnote to, the surnma:ry. Tile pointed 
out that "loss" \'ras already defined on the first page of the report, but 
we would fuake a 0pecial poiYlt Jf rofeYX'ing to that definition in the sum
mary. Dr. Shapiro also requested tl:.2,t the TTIJ;·EC letter of Dece::lber 29, 
1965, which discussed in some detail the NlJ·JEC processes aXld practices and 
.which we used eztensively in prepc.rin:,; this report, be attached to the re
port as an appendix. ",,!e agreed to attach the letter. At their reQuest T,re 
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also agreed to ~uote from the letter in our discussion of the WANL losses, 
rather than to paraphrase and summarize it as we had done. 

Dr. Shapiro then went over the attached recowmendations as presented. He 
said he felt they were good recommendations and that a number had been 
completed, with practically all others being significantly on the road to~ 

ward completion. Specifically, Dr. Shapiro commented, referring to the 
recommendations by the same numbers as used in the report: 

1.	 This recommendation is accomplished as is evidenced by the fact 
that he hired one of the Dm~l staff, J. E. Lovett. We agreed 
that a long step towards accomplishment had been taken, but 
called his attention to the fact he had made personnel changes 
in the past and that such change, of itself, ....rithout continued 
personal interest on his part would not assure long-term con
tin~ed satisfactory performa ce. 

2.	 Dr. Shapiro agreed with the general objective of the six detailed 
portions of this recommendation and cO~llented as follows: 

a.	 The general ledger is now in process of being prepared. It 
will be completed in a feT,'T days and will support their 
January 31, 1966 Material Balance Report to the Oak Ridge 
Field Office. 

b.	 The recommended subs __diary ledger is now in use for al1'Jlost 
all plant areas and Twill be completed in the iIP,Juediate future • 

. 'c;"	 A" chart of 'accounts has peen drafted and is expected to be 
completed and fully in use by the end of February. 

d.	 Dr. Shapiro agreed w~th the need of a system of inventory 
identification, but asked that there be some latitude to 
achieve the objective in another fashion than as specific
ally recormnended..,-e agreed and the recorr.:Jnendation has 
been revised accordir~ly. " 

e.	 The internal transfer system is now in practice throughout 
almost all pl~~t areas and will be instituted in those re
mainir~ areas in the ~~ediate future. 

f.	 Internal management reports are now being issued as recom
mended. 

3.	 Work has begun to accowplish this reco~~endation. In discussing 
it Dr. Shapiro noted thc::.t this really was a never-ending recom
mendation. 
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4.	 This reco~~endation resulted in an extensive discussion as Nrn,ffiC 
interpreted it to mean that adjustments would be made to the 
records regardless of the precision with which an inventory had 
been taken. I recognized that operating needs of a company for 
a rrball-pal'k inventory" might result in routine inventories "i'rhich 
would produce the operating results required, but which would not 
have the accuracy needed to adjust the records. On the other 
hand, I pointed out to Dr. Shapiro that the reco~mendation was to 
establish that not less often than annually, a precise invento~J 

would be made. Even here we recognized that a book value for 
certain portions of an inve~tory might be a superior number to 
one obtainable by other ~ethods. After this discussion Dr. 
Shapiro seemed to understand the thrust of the recow~endation 

and agreed that it would be accomplished; no changes in the 
recommendation were proposed. 

5.'.	 NUMEC expects to have a draft procedure manual available for re
view by Oak Ridge in March 1966. 

6.	 Dr. Shapiro noted that Nth"lEC vras nm" cleaning up its residues on 
current jobs with approxL~ately four months lag. Regarding the 
residues on the HANL job , it I,ras noted that :NU:-'-IEC had agreed l'fith 
the Cownission that the residues would be processed by November 
1966. 

7.	 This recomDlendation apparently was the cause of the two-hour pri 
vate meeting. rrrn,iliC expressed a reluctance to adjust their 
October 31st book inventory- to a fixed quantity as Ttlas recommended. 
They requested that the recoI~~endation be revised to adjust the 
inventory based on recovery data as it beca~e available, noting 
that recovery Ttlould not be complete until November 1966. They also 
suggested that the recolll.rnendation ,;'ras a departure fron the agree
ment signed in November. I disagreed, stating that the agreement 
signed in November recognized that l'rur.1EC "i'rould be billed for the 
total amount of U-235 not returned to the AEC and 'T,.,rould be given 
a year in Hhich to (3.) recover and return material as an offset 
to the total bill, and (b) :nake full payraent of any outstanding 
amount. I stated that I kilev[ of no agreement Twith Htft,IEC which 
would perwit the maintenance of an inventory record different 
from that obtained duri~~ the survey. 

NUMEC raised a series of questions dealing with the uncertainty 
of the data, particul::i.rly those in the residues. They pointed out 
that there were quite large i.nelividual differences bet'"reen New 
Brunswick data ~d the value carried on the ~1T.·~C books. I ~ointed 

out to Dr. Shapiro that I !lad recoGnized this and explained that 

O
~~rr1::-'f1 (\ TI TT ~r~~ C)"\~' ~?11 ~?11_, Ill· !l( \oj ... \
 

, oJ I .. I' \ \, 1 I \
 
~. 11	 .1 I .• -....:.-'J~ L->L:.."J :.~;: ~;j' ~_,~ \LJ ~i, \j 1L:-J 'll 
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after applying ttl: analytical results to the parent batch, there 
was good agreement 'dith the data carried by NUHEe. I recognized 
that during recovery of the residues the inventory might very 
well be adjusted up':Tard or dOHnward I'li th a compensating adjust
ment in the reported loss. I also acknowledged that there might 
be as much as 5 to 10 kg uncertainty in the residue inventory. 
However, I pointed out there was no better data available and 
that the sa~pling plan used by the AEC had, in my judgment, con
firmed the rn.r.·1EC inventory quantities for the residues as being 
reasonable. Therefore, I saw no way to alter the recommendation. 

I agreed that if he had additional data that he would like to 
present" we vJould be glad to review it and -r.'le would make our
selves available at any tL~e. I invited Dr. Shapiro to re
examine his data, re-evaluate his inventory if he felt justified 
in so-doing, and submit such data to me for revie-r.v. I also told 
him that, if necessary, to get to the full and complete truth I 
would have the residue recovered at Oak Ridge. (1 later told 
Dr. Shapiro that I would have to back up on that offer as I had 
no authority to COL1~it the AEC to an expenditure of some $50 to 
$75,000 for this purpose). I asked Dr. Shapiro if he would ad
just his inventorJ records should the residues be recovered or 
a more extensive sampling plan be used to determ.ine t~eir U-235 
content. His anSl,{er '..ras that such an adjustment 'tlould not 
necessarilv be made because there \Am.s sti 11 materi_al from the 
pit which had not been incinerated and evaluated. 

I told Dr. Shapiro that I thought there was no further usefulness 
in discussing t.his point further; th2.t he should set his vie~'ls 

.- in writing and I ~tlould see that they were made a part of the 
record. I told Dr. Shapiro that 1 would assure that the sU~ley 

report clearly reflected that there ;·ras an uncertainty in the 
inventory of these residues and that upon recove~J a quantity 
different from that reported might be found. 

8.	 -Dr. Shapiro shm.;ed me a draft educ'ational progralll \Arhich I believe 
is a step in the right direction. He assured us that within a 
very short period of time all plant personnel would be given 
train~ng along the lines suggested. _ 

Dr.	 Shapiro and Jack NeTw.man called me on February 5 to read the letter be
ing	 sent in response to rr~ request of February 3. This letter states that 
Nill1EC vrill now (as of February 28, 1966) adjus t th.;:;ir inventory to reflect 
the	 quantity reported by the AEC sUI'vey te~~. It also reiterates that 
further adjustment3, up-:"'iard or dO\Affi'Ilard, L'lay be necessary as recovery pro
gresses and that a final adjustnent will not be made until recovery is com
plet~ on November. 23, 1966. 

Enclosure 
ReCOnl.:.1l2ndations of Survey Tcanl 
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~COMMENDATIONS EXTRACTED FRO!,1 DRAFT SURVEY REPORT (1) 

7.0 ReconL~endations 

7.1 To prevent a	 recurrence of the circumstances which resulted in 

,	 this survey; to put ~Rn,ffiC in a position to recognize and to 
minimize its losses; and, to record and report to the AEC in a 
timely manner losses and material-unaccounted-for actually be
ing experienced, it is reco~~ended that tnn·~c: 

1.	 Give added recognition to its nuclear materials management 
responsibility by establishing at an appropriate high-level 
ade~uate staff to deal with materials management with full 
support from company management. 

2.	 Take immediate action to: 

a.	 Install a general ledger to summarize accounts periodi
cally and to support data reported in material balance 
reports to the AEC. 

b.	 Develop a subsidiary ledger to accoilllt physically for 
SS material by material balance area and by Nm',lliC job 
order number. 

c.	 Create a chart of accounts (job order n1lnbers) refer
enced to the project, contract, and purchase order 
numoers. (~he account nQ~ber itself should identify 
that the SS material associated with the account is 
either AEC-contract material or leased material.) 

d.	 Establish a system of inventory identification by pre
numbering process containers. These numbers could then 
be entered on internal transfer forms fu~d posted to 
records maintained for the different material balance 
areas. 

e.	 Establish an internal transfer system so that internal 
transfers to and from material balance areas and from 
one account (job order) to another within the sa~e 

material balance area are doclliilented with transfer 
forms and recorded in the 'subsidiary ledger. 

f.	 Issue periodically, by material balance areas, a report 
to Nill,~C manage~ent of endjng inventory and losses 
which shovrs and explains losses by job order and the 
quantity and forms of material physically on hand by 
job number. 
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3.	 Identify and establish the magnitude of all significant 
loss mechanisms and technical bases thereof. Translate 
such data to U and U-235 content and record and report 
on a current basis. 

4.	 Establish inventory procedures and perform plant-wide 
inventories periodically, but not less often than 
annually. After comparison of these inventory quantities 
with the book quantities, record the resulting gain or 
loss. In establishing plant inventory procedures, NUI·1EC 
should not ignore the need to obtain an adequate inven
tory of in-process material. 

5.	 Establish all control procedures in a procedure manual 
and submit same to the Oak Ridge field office for review 
and approval. 

6.	 Process the excessively large 'luantity of accumulated 
"residues, combustibles, filters, ash, etc., and return the 
SNM recovered to the .~C. In so doing, care must be exer
cised to identify and to process residues in such a manne~ 

as to permit comparison of recovered values with book 
valu€s. After such comparison, the resulting gain or loss 
should be recorded. 

7.	 Adjust the rTIR·ffiC October 31, 1965 book inventory to agree 
wi~h the P~CIS October 31, 1965 physical inventory which 
establishes a U-235 content of 521,197 gr~~s. (A detailed 
tabulation of the physical inventory has been provided to 
NuMEc.) 

8.	 Initiate a company-wide educational progrllin stressing the 
high intrinsic and strategic value of special nuclear 
material and re-emphasize the health and safety implica
tions of careful handling practices. 

(1)
These recorrrmendations are as sho'1n to ~rrn/BC on February 3, 1966 • 
.Recommendations 2d., 6, and 7 were revised somewhat as a result
 
of that meeting.
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, - .....; ..... 15513 Telephone GRover 2·8411 Cable NUi.~EC 

February 5, 1966 

rlr ••>:'~61as E. George
 
Dir,-,,: -:,~~: D:'fisio:.:. of. \"L:.clear ~'i[;.,_·:::L;.ls :-.fanagernent
 
Uni;:::. ':':;'::2tes i\tO;-,lic Sneygy COT;-' ,,:,:,,·i,'),:. 

~dS(:~~~~n, D.C. 20545 

.:. \;,'." :.i;~e to 12~.::.?ress Cell- grc.~.~,~,:.::.-.;'~ .'r.V" your courtesy in corning to 
~\rv,- .~ l.-.:;v!e-.·Y l.;ith us t~1C: su:-' c~,:·. 0.: yvwr fi:1dings and other pertin
enc ~2~ived froG your surv =ne speci~l nuclear materials 
inv.:: .. >.i ':' ':'.1.d ;:cco'xnt.aoil:ty P:::-" ..:.,. ,'c..:; .:::x NLl}'IEC. 

The ::-C:<:G.;"'~',·.~:'..c:.c.t i 0:"'..3 co:-.. ta i ned L, ~.:>.. 0" ·,:"cr.. ort cO:1cerni ng accountabi 1 i ty 
prc(;..:::'·,~r2s 2~'::C:: c122;::ly sou:-ld. ce .':"':':- ~-,<~·./e alrec:ciy bee:-1 L-:-:?le;-nenced, for 
the :-.j.3I: piJ.::c, e~.d £il'"'T;1 co:::~)12~:.._<. ·... ·:2S have been est.ablis~ed :or all 
YC,:;,'..::::-c:i ,J,ctic::.. I'LGe.ed~ in .:3c--'.~ :;"-'~.'.•;, t':1e Y2:'12dial 2c:.ion t2ksll or 
con[~:-:-.?l~l~(:d :s GV2r 5.L1d dCC\f(; ·-_:::::.;-.:r-:-..::nc.::~ions cont2i!'12d in the 
r~?c:-t. f.. brieI survey of Ou~ ,:.,.:::::'::~i8S ia this r2gayc1 follows: 

In r~2agnitioL1 o~ the need for __ ··.....>1:·C'JS:11y professional and high-lc=vel 
stn~f to deal with ~ucle2r ._; 7"~-,:~:--,,~-·62:-.~~2nt activi~ie3, ~'~U~·I::C l~c~ 

·et~l):"·:"~/t::G >1r. 03i-:123 Lo"'/et[, fcr:-:- _.' .:: ',J: :':'~1 :~2 Jivision 0: :\L:cl(:,)r :"la::erials 
0L:li"'.':=.·;,-~~:2:-1~tp 2"~l~. Lo\.re~~ i3 S2i· ...:-:~ ,.-,;3. >:Z.::,cig2Y of the :\uclear Nateri5.1s 

Sl1.~;.:::·::-:: Z-'C".G \,!i~l. be assis~2c. c:: _'.' .-~,2·2.::.ua.te s;:a:::, in ter:7:S of both 
nL:.:',..:-::-~· .?·"-l(~ ;:.. ..:...::.li~y. "';ltho;"l;~:' c:::. :.::"'\/2 ~:'2.:} several disCUSS10:1S cOll.ceY:1ir<~ 

th~ s~~~ ~~~ ~~:~r2 o[ the r2~~.:~~~ 2~~~~, ~r. Love~t has not yec decided 
~,2 :'::::' :'.~.3 2::~lC::' :"'lC:2.c:s. His :::12c::.-:-.:... .::··.c.:::·cio~s, ;..ihi-:h shol.i.ld be fcrthco:7:ir..; 
Sh0~~:Y, ~i~l be ?ro~p~ly i~?1~~~~c2d. 

i.-; ~ r. -, - _,: .... 

... , .... '--- . _.:-.,

ill ·[".:.,~,:•.rd ::0 C~-:2 ~uc12ar >:.:::t2-:~ .. ~.s Cc.·.:.trol record system) ~;CX:::C h2S in 
1'n"02 ~~,5 ChC~:-'.0l::S \'J;1icll ~.vi 11 r:':-0"'-~. 2 ::~-.(; ':..)llo'i..Jin:~ basic records: 

:-•••~\ ~)Y"~~i;:~")' ~rc~:-1.5·~j2·C j::.'~-'-..-:~ ..(:.:~-.. J SI?~~~:"3~e ~~l.:;2 Eo"::
 
2-.-:':~~ l"~:>vY~i:"J.; i~-~~:'~l: ..,J _.l y.::~:c~~ ~,-,":·~~C :l.~aJ ....lGG.
 

., ..... 4 _,...; ....... (... .......
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c.	 A contract ledger su~~~~:~:~g all the nuclear materials 
ac t i v i ties under a' g i \l ~::. ~.) t nU:T:b e r • 

D.	 An internal control lcc:;2r detailing the physic~l movement 
of nuclear Q8terials tC~~2en material balance areas and 
between jobs. 

E.	 A general ledger \-JnlCL 3 ...:r_";~a:.-izes data in the other 
ledgers and journals a~~ v\ich will support data reported 
to the AEC a!1.d 1:0 NUi'EC CL:~; ~O::1eLS. 

Significant ?yogress has been mad2 in developing all of the foregoing 
reco:cl:3 &~'ld in &sswY::'l.; t::'eir 8CC'..ll.-,.Jcy. In r::any instances, this has 
nec2ss5tated the re~onstruction cf r -cords back to July 1, 1965, the 
begin~ing ~at2 of the ASC fisC2~ j23r. ~lthough this is a lengthy 
pro~~ss, i~po~~2n1: strides have 21r2ady ~een illade. 

The p~iDary ~r2~sfeY jo~r~al a~i co~t~act ledger Br2 co~plete and in 
bal.s~.....ce. Tte Sll:7::.i.2~:"Y tr2.n3-f~:r >:>'''::--la~ is no,;y being r<2constr~c~ed and 
will bE:: CG, .)12~e beiore our :1e>~-.: :T..3cc::ri.al balance report is issued. 

It is co~plete and in 
, " '"': t: _ _ -, .- _ 

" .. ~ __ '-', _ ......... L..'-". cUJ... J... CJ...
 

tra~sac~io~s on SG~e contY&C~5 ~_. :~ ~~ich reco~s~=uction was eicher 
un~2c22sary or rela~iv21y si~ple. ?oy l~c~ of adequate physi.cal data, 
the iatcr~al cG~trol ledger has ~C[ yc: been bro~;ht into ~al2.nce with 
~~'~-.'~rl-:: ""-~-,:,-- ·--::'00"'".-1 S ~.::;o a ~~.-:o,.,.~- ~,-: ~ cU~;-~~".":Ic.1 e;:'=ol-'- ['OT,' ;·--1~r TT~Y ... LJ .. .Lt..""''''' -..I V'-L. __ .... LC::_ .... ("...:.. • ... ..:J ....._-..o'-.A...!..'- ,-1 .............. ...J ::;, ..... "'1_,,1.."'- _.L. _L. ...... , __ .... ~~ '"v_ , 
we ex?sct ~h&t the internal CO~C~0~ 12d~~r will be 100% co~plGte short
ly aft2r ~~~~C'S ~ext precise ?tysi2&1 inven=ory ~hich is scheduled for 
Ju:,.c 30;, ::..S6S Q 

The g2~2ral le~ger is now being :2co~structed and we expect that it ~ill 

be a ~ 0:::: fi l e "',: e z.n ci c.;.: ::.: i t 2. b1e :,:.- 2 C ' ~. ,:..,. ~ y ~\ ra !~ c I.;. 31, 1<) 66 • 

In nd~icion to the foregoing r~co~d~~ a cir8it chart o~ accounts ref2renced 
~o pro~22~, CC~:T~C~ o~ ?urc~~s~ C~~_2~ ~~mb~~s, as a??ro?ria=e, has be2n 
CO~~:2~~~. ~ co~y of this ~ra~: Wd~ f~r:lis~2G to yc~ turi~3 our ~eDru
nry 3 ~2~C:~S. The fi~al v~rsi)~ o~ :~~s c~&r1: will be included in the 
dra~c ?rc~2d~r2s m2n~~1, disc~S~2~ ~~:ow. 

I _ _ • _ • __ .., 

_ _ ..... _;.....1. •••,""' .. 

: :::/ -'" - -:; - 

\.,..' .. _. .-: i: (}::- ...:.G :::s. t c ri 2.1 s . I:: is our 
'. 
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The Nuclear Naterials Control D~?3~=~C~t will issue, not less than once 
each r,:'Jntn, SUT:-::T.3.YY repol-ts to :<L':<ZC :;;an2ge:nent on the status of nucle~r 

materials control. These rer-or~3 ~ill reflect inventories and losses 
by meterials balance area and ex~la~n, insofar as possible, losses ex
perienced in individual job o~~2rs. The first such report will be 
issueci as soon 2S ~h2 January 3i inv2~tory data has been com?leted and 
reconcile~, pro~ably within the ~2~~C 7»14 days. We have alre~~j 

initiated the pruc~ic2 of regul&~ ~22~in;s with Qa~agenent to review 
and pla~ nucl~ar materials con~~81 ~c~ivities. 

In a(~dLtion.. to report.ing accui:"a~cly o~"'. t~1e. status of inver.. tories and 
losses; it is vital ~hat. loss ~2ch2~is~s be carefully identi~i2d in 
order :0 prcven: or reduce, insofa= 2S possible, furthe~ losses. A 
major PC:::-tiG:l of c·lr. Lovet.t's t:'w2. ::il...:.ri:'.g J2.:1l:ary ',.las devoted to the 
identificatic~ and inv2stisa~io~ at lOSS ~2chanisms with special empahsis 
on p:::-c:v,::;::.t2~ive 2::':orts. :~'l.is '.-Ji:'i '02 oS :najor cO:H:i.-luir..:; accivity of 
ti1e. ~L~clQ.s.r :vlatl~:ciClls COl-~'.:rol !:2~,':..I.-::;':':-::Sl1.t.. /-.5 each loss ':·lec~La:1.is:Ti is 
ice.:lti::i02d ol....d a r.:etnoc. is clev-2ltJ:)\2~~ f.()~ dece'i.7iining the quan::ity of 
'ul~~ll~~U~ ~tt..::~IoL.:S :vu'-, .J~~:. .::.~:. :::.~:_ :: ::-::::~::~"·2~ ~1"'''1 "'-C:'tlYi",':)r1 o~ ;:'t ~ur

rent D&sis. The ~a~G~ loss t~us ':2Y i~v2s~iga~2Q is that of liquid 
waste disc~rds, ~~d th2 Jancary ~at2=ial bala~ce r2?Ort will reflect 
known liq~id ~2ste discards 6uri~; ~h2 mon=h. 

1r.ve':1. to:~;. ,2::;

NC"c';::::C \;::;,.~ t&:(e ":couti;,-tc" pl1ysi'::'::',1. inV2i.l.1:ories .;:c t.he end v .... 82Ch r:lonth 
a;:;.d I1r;:__:~c".S-21; physical inv~r..to~·i2.3 2'~'l:::cy six :non~hs. l.??arE:l.t losses 
as r';;~:2~..:~.d by th2 "routLle l1 i:-:.')ci.-..·.:ori2s ~]ill b2 posted \.:0 t::-...::. Nl.i:·IEC 
j.r~::2"C;:' __-,~ ':2co~ds, and the ap:)d:" '::.: LOSS'2:; reflec::.ed by tr.e IIp:cecisen 

i~v2~tG~~2S will be used in ~h2 ?:2?a~~tlon of re?orts to the AEC a~ci 

~c ~~J~~::::: 2~S (C:-:~2rs. 

):L.~<:::C "'~ ;Jl'cvic;.;sly :-:-.C:.d~ c:: co;·!·~,~ :.::-:<:::t. to t1:12 Gek Ridge Office tc,.::.t a 
d::_~=~: ::.:':::2:~r :;".::C:;.-Llls Co:':..:::.-ol _~:-C2C:':~::"''::; >:~... r.u&l \.vould b.::: sl..d~:<~i::t2G for 
r:'\/~'''':'~'A' :~~) ~~L:c~.- t~"'..~~~ :<~ycn 1, ~_~:I,.~"S. "'~-~~l'~~ ~\"e s::ill co~~sicc:: t~~lt ~:1.2 

>~:~:~",,:'~l :. ~i~:~~ ~s ~:. l-c.:11is~i.:; c.:e,--~::.~i:-~_ T~~~"'..~.~:;. C~:-1. D2 'l-.-.-_:, cl"'!.e :<uclc:a~ ~~2t\2~'" 

i2~~~. C:-"J--L~"·~-,J. 0~'~i-~:~:':'~:~cn~ i::: :~~ ~>.:: ~':"(~';O:l: ~i~e [:t~(..~.~?~in:; ~o :T:c1ke 2L \vice 
. . ... ~ 

:.,-1~ ;..~"' ....-:~- ·~~z:,..:·r~,:lS cor.. c __-;:;.:. 



"-


Nl.·. Dvu;~l.:.s E. G2orS12 Page L, 

u.s. A:o~ic L~ergy C0~ission February 5, 1966 

w~ believe that a deadline of Xarch 31, if acceptable to'yo~ and to 
Oak Rid;e, ~o~i~ give ~s the ti~~ n~cessary to ~ake needed changes and 
to inccrpor.::te t.hes.2 chc.il.:je.s ir.. ::h~ ~:c1It p:-oceciure Lilan',Jal, :th'3re~y 

redl.lci;-.S t:1~ proj.:;.bilL:y th3i: (:--.2 :'"'i1,:t'."'.la'. ,:..J.)uld be significan.:ly out 
of :i;lt~ 012::0::2 it h2.d ~)r22n ':iT.la~.1y c1P?:'o\/ed. 

Tr.:.d:L i :,,:?:- .'-- - .'.......
 

In the b~1ief t~c~ eIIeC~lV2 s?2c:al ~uclear caterials control can be 
~chieved only wi~h the ccoperatiQ~ =n~ und2rsta~ding of all employees, 
~U~2C hns initiated a co~?a~y-w~~2 ed~2c:ionsl ?rogra~ in which special 
eu:p ~1as j, s \.\! i 11 be?12.C C: (~ 0 n. the r. i ; ::-. i ~" t r i r.sic c:.~" ci S t rat e6 i c val ue 0 f 
spccie:l nUClE.'?l".C :-.i2teJ:"i21s. YOt.! 1,·;e:"2 fU:":1ished T.vith a draft outline of 
one tr2t~i~g 12ctu~e du~in~ o~r :2~~u~ry 3 meeting. The firs~ session 
in this ?ro~r~~ will be held on ?2b~uary 7) 1966. 

Altho~;~ W2 believe that th~ foregoi~z i~prov~m~nts will -strengthen 
~U:'~ZCiS c.c:cO"-.lr:.t2~~ility syste:::) ':,72 sl-,a~l "::!e aler~ ':0 the nee.d ::or zny 
a~d~~i0~sl chn~Ges. In this re;ard~ we ~ould, of course, appreciz~e 

ar..y i:Ur-c.~12~ :-eccl::-.:T:C:lC2.tioflS :,rCL: ~.~C:.)- "\·Jish ~o :n[i~~2. 

As :"'..::>c'2d ir. para;r2?~1 3.17 0::: :;C!~.::- Y2P0Y'"C, ~;Lr<=C ~"LS 2. siz2a~le bacldo6 
of i:'..':':~"j::1c.~:'Y-~2I';,erc.:'2d ur:J.:-li.~:-.: :2.:::ic'-:e3 \.;ith 2.:i. u:-:':Tleas~ ::.. U... 235 conte:l.t. 

In 3d-::·.::':'ioa, &3 'ide O:'SC--':S32ci C_::"~:"..'?: 0\.1:- ~2s~ir,g Cl:i.C as Ye.cogr:.ize.d i-;::, 
Y0'..l!: L:;:;OY:, tr.2re are u:;,c2r::.~:.:_-_:L:.c,::, ·.,;i~~~ Y2S?2Ct. ::'0 ~i12 U... 235 COr.t2:i.t 
of th~ sub3tan~i21 residu2s W~:'2~ ~~ve ~2E::' assaye.d. T~2se u~c2rtainties 

'dll, 0: OCF"::"S2) b'2 resolv2c 2.::: :,:"_·:,::c b.:,~:;:'r;,s to re::;:,,-oc23S :::1cse residues 
f01· :".::..:.,'.:::::::. in '::2.::o:cdar~c2 ,\,;:':i1 :~:: ~2:~.s 0: our- frov:sio:12l :inancial 
s(:)..:t1.2:-:-2::-.~: 0: :-:G\'c;~ber 23, 1965, ~l·,.(::t2::- ~4~\L ?u:::-c~as2 Greer S9.·:\P-12674. 

Tb.2S:: ...::::~:<:=i':1~i2S, as I.h~ disc~:ss,"C, 0·.~:cin; ou!'" r:i22L.i:,.g, .::.::152 out of 
t.l-le ·~:2·=-;:;'·_'"~.:J·2:-~0l:.5 :-.. a-::'-lre cf ~:-1.2 21J/J\.. ...;..lt\.~c.~.·2.r:b2d reSiGC2S Zf't.G. 2.s~ only 
be 1"2:3:)~'v·~c.;., c:s i ..:2 a;Yec~, oyr c. .~c::-.:~li·~l~. ?li..:-L \.Jl1:cr1. is tc..:1ta~-.oun: to 
:Ell1~ ~~-=c~)\r21'·J' 0: tn2 lLlZ1.L2::-i.7~ls '::-L c.\..lc.:;-:io:--... ; .. ccorciir-:.gly, as "\·;2 had 
i~~~c~:~~ i~ ~u~ ~isccssic~) ~~ 0~~~2~; i:,~ou:d be ?~2~er~b12 to stay 
c< :::,:'.~,l '::QjL'.s;:,;-:-,~:-..:: 0": OL:.r ::"-::<)\ i:-_\,'_~:-.'::':.::: '....:--.':.i1 :l:11 r:::.co\r2,.Y:Y is ClC

c.::·.~-.:-:,-:..i~.~;.2d, t:l.e~2oy 511c~'Ji:-:.; o·_.~ :_)C;:~~,:-_ i~'"'iS:::'~C<C:r''' to reflect ~:~2 ~2S:: 

~,:',~ ..~~'):::'.: a.CC:':J:'::-~::C; ~:lysic21 c~~":.:.:: ::;.:):..:..;.:·.2.... ':.-.':.(:.. ::::.,:':hcS2 ci:.-c:...:::~.::::.J:.... C2S, 

~""--~ ... :3~:" ·'"::~s :'0 vLll- boc>: :t1\,.2:1~~.--:~:~:' ~ ..T.. ;\.~l_ :)C..' :l~.:.ci\2 2.5 TCCOV2~i':';S 2~"'2 

c: ~:~ ...<,-,L ~\ ':L"'I..:-,l .J...:~jt.;.sC~C,.L'.:. '::'::;l:~u ,~.2 :-,--.':':'..J2 :)y ;\OV2l:"",':JC"C 23, ::'~,-S0, the. 
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Nevertheless, ue uould be willi~~, DS an interim measure, an~ in 
accoTdo~ce \vi~h yo~r r2cG~~71da~ion, to adj~s( our book inventory to 
accol:"d ,(·:ith the r23i.:l~s of ·':~i2 1\2C*s OctoD~r 31, 1965 inv~ntory c~eck 

takeri i:1 the CO~Y3e of Yot..!:: saiE;?,ti2rds ir..vestigation at NG~:EC. As th2 
abovc ..:1,2:·... tio:12d u:"'..cert3i:::.:ies aye:. r~solved, vJe would adjust our book 
inve1"C.:.)ry to 3.ccord ...·lith the c.a:=.s sc' oot2ined. In these c. -:cumstances, 
an inteyi~ book invento~y adjust~2~~ to accord ~i[h the results of 
your invC:l--..tory c;'eck ,,:·jould be reil2ctedo,1- t\u'":'1EC's February 28, 1966 
materials b~la~ce r~~orto 

We believe that, in any event, t~e ultimate result is identical and, 
acco;:di:.... ,;ly, \Ve .sn311 c:bid2 by your &Gvice a:--,d recoLT:i'r.endar:ion in this 

Ag~i~, I would li~_ ~o express OJT sincere appreciation for your 
courtesy in revi~wi~8 these ~&tt2rs with us. 

1., 

Very trllly Y9UYS, 
.f·.' 7/' t/ It.. ./1. _; _ (,...) 

. ,.....:!....- L/........ -,-.- - -".f - I)''''''' - '" '-,' 
.I
t ,

., 

zaiman M. Shapiro. ~ 

President 
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COMPTROLLER GENERAL OF THE UNITED STATES 

WASHINGTON, D.C. Z0548 

JUN 2 0 1967 
B-157767 

Dear Mr. Chairman: 

The General Accounting Office has made a review of policies, 

procedures, and practices of the Atomic Energy Commission and of 
Nuclear Materials and EquipITlent Corporation, a Commission licensee, 

relating to accountability of special nuclear m.aterials. The review 
was made pursuant to a request made by letter dated September 7, 1966, 
from the Chairnlan of the Joint COlTInlittee on Atomic Energy. Also, in 

accordance with this request we have co:mpleted similar reviews of two 

other licensees and plan to report to you in the near future on the re
sults of these reviews. 

The Commission has recently made a number of reVISIons to its 

program. for domestic safeguarding of special nuclear material, and 
we have been advised that additiona.l actions are planned 'which have 
been designed to strengthen the progranl. We are therefore making no 

recomm.endations regarding existing regulations, contracts, and pro
cedures. 

The COInrnission and the licensee have had an opportunity to com
ment on the Inatters presented in this report, and their comments have 

been considered in the report. The licensee's written cornrnents and our 
evaluation thereof are included as an appendix to the report. 

A copY' of this report is being sent today to the Vice Chairman of 
the Joint Conunittee on Atomic Energy. As agreed to by your staff rep
resentatives, vve are making copies of this report available to the Com
mission and to the licensee. VIe plan to make no further distribution of 
this report unless copies are specifically requested, and then distribu

tion will be made only after your approval has been obtained or public 
announcement has been made by you concerning the contents of the re
port. 

Sincerely yours,./J 

(!. (c ;~-( 
~I ,!f,,'/ ~I) ,Jl .a 

L'.;.r',,~--V 
,1.....~.;,,~ • v 

Comptroller General 

of the United states 

The Honorable John o. Pastore, Chairman 

Joint Conunittee on A..tornic Energy 
Congress of the United states 
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REPORT ON REVIEW 

OF 

ACCOUNTABILITY CONTROLS Ov~R 

SPECIAL NUCL&\R MATERIALS 

NUCLEAR MATERIALS AND EQUIPMENT CORPORATION 

ATOMIC ENERGY COM}1ISSION 

INTRODUC 'ION 

The General Accounting Offic~ has made a review of policies, 

procedures, and practices of the Atomic Energy Commission and of 

Nuclear Materials and Equipment Corporation (NUMEC), Apollo, Penn

sylvania, relating to accountability of special nuclear materials 

owned by the Atomic Energy Commj3sion (AEC) and held by NL~EC, an 

AEC licensee, at its Apollo facility. We did not examine into ac

countability practic~s at NUMEC's plutonium facility located at 

Leechburg, Pennsylvania. 

Our review which was made p11rsuant to a request by the Chair

man, Joint Committee on Atomic E~ergy, dated September 7, 1966, was 

directed toward an examination of the adequacy of AEC policies, 

procedures, and practices relating to accountability as they were 

applied to Nl~EC's operations. Also, we examined NUMEC's written 

accountability procedures, past and current accountability and fi 

nancial records, and certain production records. 

1
 



13/\ ~KG.g9u Nl~ 

During the period from the establishncnt of the Atomic Energy 

Commission in 1947 until the enactm(=nt of the Atomic Energy Act of 

1954 (42 U.S.C. 2011), all special nuclear material in this country 

\vas owned by the United States Government and, Hith certain excep

tions, was held by AEC and its cost-type contractors operating Gov

,ernment owned or controlled plants and laboratories. Under these 

circumstances, AEC, responsible for program direction and contract 

administration, was in a position to require its cost-type contrac

tors to establish systems for control over special nuclear mate

rial. 

Therefore, through a body of policies, guides, instructions, 

and standards, AEC developed a system of control for cost-type con

tractors, designed to demonstrate, through appropriate measurement 

and recording of receipts, production, and removals, and through 

physical inventories, the quantity and location of material on hand 

at the various facilities. The system was designed to localize, 

within a given plant, where losses were occurring, in order to 

provide a basis for investigation and possible corrective action. 

Additional controls were provided through AEC surveillance activi

ties and personnel and physical security requirements. 

One of the purposes of the Atomic Energy Act of 1954 was to 

provide: 

"*** a program to encourage widespread participation in 
the development and utilization of atomic energy for 
peaceful purposes to the maximum extent consistent with 
the common defense and security and with the health and 
safety of the public. II 

From the time of the passage of the 1954 act until the enact

ment of legislation in 1964 perm~tting private ownership of special 

2 



nuclear material, all such material within or under the jurisdic

tion of the United States continued to be under mandatory ownership 

of the United States Government, even though it was more widely 

held by cost-type and fixed-price-type Government contractors and 

licensees who were not Government contractors. Since 1964, private 

ownership of special nuclear material has been permissible. Al

though very little of this material has yet passed from Government 

to private ownership, all special nuclear material produced in pri

vately owned nuclear reactors since the 1964 legislative amendment 

has been privately owned. 

In furtherance of the Government's policy concerning the de

velopment of atomic energy, the 1954 act authorized, with certain 

restrictions, the distribution of special nuclear materials under 

licenses (Secti.on 53). Regulatory authority is provided under sec

tion 161 which authorizes AEC to: 

"b. establish by rule, regulation, or order, such stan
dards and instructions to govern the possession and use 
of special nuclear material, source material, and by
product material as the Co~nission may deem necessary or 
desirable to promote the common defense and security or 
to protect health or to minimize danger to life or prop
erty; 

* * * *
 
"i. prescribe su.ch regulations or orders as it may deem 
necessary *** (2) to guard against the loss or diversion 
of any special nu.clear material acquired by any person 
pursuant to section 53 or produced by any person in con
nection \'7i th any activi ty authorized pursuant to this 
Act, and to prevent any use or disposition thereof which 
the Commission may determine to be inimical to the common 
defense and securi ty, -k*),-{. II 

3 



On April 6, 1955, AEC appI' ved, for j nelusion in the COt~e of 

Federal Regulations, 10 erR 70. Tbi:~ regulation est<.lblished the 

procedures and criteria for issuance of licenses and for the dis

tribution by the Commission of special nuclear material to licens

ees and the terms and conditions for such distribution. The reg

ulation is directed primarily to the protection of the health and 

safety of persons \'larking ,.vi th special nuclear rna terial and of the 

general public, and provides that licensees maintain records show

ing the receipt, inventory, and t~ansfer of special nuclear mate

rial. 

In developing the regula tions in 10 CFR 70, AEC considered t.he 

question of 1'lhether regulatory requirements for accountability and 

physical securi ty of licensed mat-.erial should be imposed in addi

tion to the requirements for the 'protection of h(~al th and safety. 

AEC concluded tha t the physical protection and accountabili ty con-

troIs which licensees, as prudent businessmep, would maintain over 

special nuclear material because of its intrinsic value and their 

financial responsibility for its loss or damage and the severe 

criminal penal ties pr0vided b~' AEC I S governing legi sla tion Hould 

adequately protect the national interest from the standpoint of un

lawful diversion. Therefore, in 1955 a policy was adopted on the 

basis of this conclusion. 

With regard to criminal penalties, the Atomic Energy Act of 

1954, as amended, provides that: 

"Sec. 222. VIOLATION OF SPECIFIC SECTIONS. --vlhoever \o[i1l
fully violates, attempts to violate, or conspires to vio
late, any provision of sections 57, 92, or 101, or whoever 
unlawfully interferes, attempts to interfere, or conspires 
to interfere with any recapture or entry under section 
108, shall, upon conviction thereof, be punished by a 

4 
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fine of not more than $10,000 or by imprisonment for not 
more than five years, or both, except that whoever com
mi ts such Cl.n offen8e wi th intent to inj ure the Uni ted 
States (ir \vi th intent to secure an advantage to any for
eign nation shall, upon conviction thereof, be punished 
by death or imprisoTh~ent for life (but the penalty of 
death or imprisonment for life may be imposed only upon 
recormnendation of the jury), or by a fine of not more 
than $20,000 or by imprisonment for not more than twenty 
years, or both. 

"Sec. 223. VIOlATION OF SECTIONS GENERALLY.--Whoever 
willfully violates, attempts to violate, or conspires to 
violate, any provision of this Act for which no penalty 
is specifi~ally provided or of any regulation or order 
prescribed or issued under section 65 or subsections 
161 b., i., or p. shall, upon conviction thereof, be 
punished by a fine of not more than $5,000 or by impris
onment for not more than two years, or both, except that 
whoever commits such an offense with intent to injure the 
United States or with intent to secure an advantage to 
any foreign nation, shall, upon conviction thereof, be 
punished by a fine of not more than $20,000 or by impris
onment for no t more than t,.,ren ty years, or bo th . 'I 

In May 1966, after reviewing its policy which was based on the 

"intrinsic value" concept, AEC concluded that a change should be 

made in the direction of placing more reliance on positive require

ments, with respect to accountability controls over licensees. 

There w~s, among the actions taken to strengthen the program since 

that time, approval by AEC on January 25, 1967, of amendments to 

10 CFR 70 which will require certain licensees to establish, main

tain and submit to AEC written procedures for the control and ac

counting for special nuclear material in their possession and to 

take a physical inventory not less often than annually. 

AEC authorized ~mMEC to receive and process special nuclear 

material at its Apollo facili ty tInder license number SNM-145. As 
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an AEC licensee, Nm1EC first received material by lease arrangement 

in December 1957. Nill1EC received its first nuclear material as an 

AEC contractor in August 1959, and since that time has processed 

nuclear material which was received under lease for cO~TIercial work 

and which \Vas received under various types of contracts and subcon-

tracts with AEC and Government contractors. 

:t\fUMEC O"lns and operates a uranium processing facili ty at 

Apollo, Pennsylvania. The major emphasis of the facility is on the 

conv<?rsion of uranium hexafluoride to uraniuJll oxide or carbides and 

the fabrication thereof into products for use in nuclear reactors, 

including commercial pO-O;;'1er, research and governmental applica

tions. The Apollo facility also recovers uranitl~ from various 

scrap and res idue rna terials cornITlercially and from its in ternally 

generated scrap. 

~1JHEC is not equipped at its Apollo plant to prepare uranium 

metal but is equipped for most operations involving uranium com

pounds. Separate processing and fabrication lines are operated for 

uranium enriched above 5 percent '0-235 and for uranium of 5 percent 

U-235 or less. Also, :NUMEC maintains a scrap reprocess ing line for 

uranium of less than 5 percent enrichment which is separate from 

the line for uranium above 5 percent enrichment. 

Over the years, NUIvIEC has had significant amounts of special 

nuclear materials under its control. NUHEC and AEC records show 

that NUNEC's receipts and shipments of special nuclear materials 

from start-up through December 31, 1966, amounted to about 21,750 

kilograms U-235 and 19,865 kilograms U-235 respectively. NUMEC re

ported losses during this period amounting to about 260 kilograms 

U-235, or about 1.2 percent of total receipts, and an ending inven

tory at December 31, 1966 of about 1,625 kilograms U-235 with a 

value of about $19.5 million. 
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During its investigations of NUMEC's loss experience, AEC has 

noted that NUMEC performed a diversity of processes in its uranium 

operations, some of which were unique and had been untried commer

cially. On one "first of a kind contract" where a large loss was 

experienced, NUMEC described its operation as "an extremely dirty 

and dusty process. II The difficul ty of this job was confirmed by an 

official of Westinghouse Electric Corporation, the Government con

tractor; he advised AEC that there was insufficient experience with 

this type of process, none which was really comparable, on which to 

evaluate NUMEC's processing experience. 

A list of the current principal officials of the Atomic Energy 

Commission responsible for the administration of activities dis

cussed in this report is shown below·. 

Tenure of office 
From To 

Chairman: 
Glenn T. Seaborg Mar. 1961 Present 

Operating and Promotional Functions 

General Manager: 
R. E. Hollingsworth 

Assistant General Manager 
tion: 

John V. Vinciguerra 

for Administra
Aug. 

May 

1964 

1966 

Present 

Present 

Licensing and Regulatorv Functions 

Director of Regulation: 
Harold L. Price Sept. 1961 Present 
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COt"j}lENTS ON ACCOUNTABILITY COI'ITROLS OVER----_. ----------------_._-

AEC-OHNED SPECIAL NUCLEAR i'lATERIALS 
.._._------_.

FURNISHED TO NUMEC 

The Commission in 1955 concluded that the accountability con

trols which licensees, as prudent businessmen, would exercise over 

special nuclear material because of its intrinsic value and their 

financial responsibility for its loss or damage and the criminal 

penalties provided by AEC's governing legislation vlould adequately 

protect the Government's interest. In our opinion, the problems 

regarding accountability of specic:.l nuclear materials at 1\TUMEC re

late directly to this policy and to the control mechanisms estab

lished to carry out the policy. 

Under the Atomic Energy Act of 1954, as amended, AEC is autho

rized to prescribe such regulations or orders as it may deem neces

sary to guard against loss of special nuclear material. NUMEC's 

past procedures and practices for the accountability of special nu

clear material were not sufficiently adequate to identify losses of 

uraniuiTI with specific jobs or process areas or with the period of 

time in which such losses occurred. Although Nln1EC made periodic 

physical inventories and AEC performed a nL®ber of accountability 

surveys, a significant quantity of enriched uranium could not be 

accounted for in the spring of 1965 when NUMEC prepared to close 

out a large contract. 

Because of the condition of I~EC's records, we were similarly 

unable to identify the specific disposition of this material. AEC 

has stated that, although it could not be stated with certainty 

that diversion had not taken place, no evidence had been found to 

support the possibility of diversion and that other information did 

exist to reduce such possibility. 
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Considering the importance of having a reliable and accurate 

accounting of the use of special nuclear materials, we believe 

that, with regard to NUMEC, AEC has utilized its authority for 

control of such materials in a manner that has been less than 

clearly effective. Also, i.t appears to have been incumbent on 

NUMEC to ensure the effective implementation of system improvements, 

since, on the basis of the record, it should have been evident to 

NUMEC that its system \vas not providing a current and accurate ac

countability for the special nuclear materials for which it was re

sponsible. 

Although general guidance was provided by AEC in the form of 

recommendations or suggestions, we noted an absE~nce of definitive 

standards to direct ~~1EC in the formulation of an acceptable mate

rials control system. AEC surveys over the years have repeatedly 

identified a need for improvements to NL~EC's materials control 

system, and, at various intervals, have resulted in concern as to 

the adequacy of NUMEC'8 controls over special nuclear materials. 

For the most part, in consistence with its policy, AEC has at

tempted to obtain imp~ovements in ~~MEC's system through encourage

ment and suggestions, rather than by more aggressive efforts to en

sure the existence of an accurate and reliable materials control 

system. 

In connection with this, AEC, in establishinb its policy in 

1955, noted that, if the policy proved inadequate, other means of 

ensuring adequate protection would be considered. Considering the 

concern evidenced a t times by AEC, vIe feel tha t "other means," such 

as the institution of a resident inspection system at NUMEC, to 

provide assurance that an effective account~bility system was being 

maintained and material was being adequately safeguarded, would 

have been appropriate. 
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AEC records indicate that NU>IEC has generally responded to 

suggestions made as a result of the surveys. It appears, however, 

that NUHEC did not exert the sustained effort necessary to effect 

and maintain the accountability s)Jtem improvements necessary for 

the localization and timely detection of losses. As late as Novem

ber 1965, AEC reported that its survey af NU!~C records confirmed 

the findings of prior surveys that the records which purport to con

trol internal movement of mateyi ~11 were incomplete and inadequate. 

Hith respect to the current E'ituation a.t T'JUMEC, our review 

showed that, in the past year, NUMEC has made relatively signifi

cant progress in the development of a sound accountability system. 

We noted that improvements are still necessary in the area of 10

ca.lization and timely detection or losses. Also, on the basis of 

its most recent survey, AEC has yet to be satisfied as to the ade

quacy of the implementation of m~:~c's system. 

By letter da ted January 25, 1967, NlJNEC 'advi.sed AEC of the ac

tions that had been and were being taken to comply with recommenda

tions in AEC's most recent survey report, and NUMEC proposed 

March 31, 1967, as the date fo_' a physical inventory of special nu

clear material at NU11EC. By letter dated February 10, 1967, ORO 

advised NUMEC that it would observe the taking of the March 31, 

1967, physical inventory and would conduct a survey and submitted 

for NUMEC's consideration a survey plan swnmary which had been de

veloped by ORO as a means of arriving at a mutual understanding of 

the survey plans. 

We were subsequently advised that, by mutual agreement be

tvleen AEC and NUMEC, the survey was delayed until April 30, 1967, 

because it was expected that by that time the uranium inventory 

would have been reduced and a more accurate physical inventory 

could be taken. After considering the history of this case, we 
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expressed the view to NUMEC and AEC that this survey should be uti 

lized as a basis for developing a mutual understanding and agree

ment on AEC requirements and for establishing jointly a fully ac

ceptable materials control system on a timely basis. 

We were subsequently advised by AEC that its planned April 30, 

1967, inventory verification had been postponed because of the con

dition of NUMEC's uranium inventory. NUMEC had advised AEC that 

approximately half of its uranium inventory was in scrap residues. 

NUMEC proceeded with its physical inventory on April 30, 1967, 

and so advised AEC during a meeting on May 4, 1967. We were in

formed that it had bE-en agreed during the meeting that NUMEC pro

vide AEC with (1) a detailed description of the steps it used to 

take the inventory, (2) all sampling, analytical, and other mea

surement data obtained from the physical inventory and NUMEC's in

terpretation of such data, and (3) NUHEC's statement of its 

April 30, 1967, inventory. We ""w'lere further informed that an AEC 

survey team had arrived at NUMEC on Nay 10,1967, to revievl the 

current situation. 
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AECls principal regulations applicable to the issuance of li 

censes for handling special nuclear material are set forth in 

10 CFR 70, "Special Nuclear t1aterial,'1 and 10 CFR 20, "Sta.ndards 

for Protection Against Rndiation." These regulations are directed 

,primarily to protection of the health and safety of persons working 

with radioactive material and of the general public and provide 

that licensees maintain records showing ~he receipt, inventory, and 

transfer of special nuclear material. 

Under the provisions of the Atomic Energy Act of 1954, as 

amended, AEC is authorized under Section 53 to issue licenses and 

to distribute special nuclear material to licensees by sale, lease, 

or grant. Material distributed to lessees under this provision is 

generally referred to as Section 53 material. The act also pro

vides that the COITU11ission may make a reasonable use charge for ma

terial distributed by lease under Section 53. The act does not re

quire a license for special nuclear material to be held under con

tract with and for the account of the Commission. 

Material so held is generally referred to as non-Section 53 

material. However, non-Section 53 material may also be held under 

a Section 53 license when there are circumstances in which the ex

emption from licensing is not applicable. Thus the same facility 

might hold at the same time Section 53 material under a Section 53 

license, non-Section 53 material under a Section 53 license, and 

non-Section 53 material under a contract with and for the account 

of the Commission. 

In developing the regulations in 10 CFR 70, approved in 1955, 

AEC considered the question of ,,.,-hether regulatory requirements for 
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accountability and physical security of licensed material should be 

imposed in addition to the requirement for the protection of health 

and safety. AEC concluded that the physical protection and ac

countability controls which licensees, as prudent businessmen, 

would maintain over special nuclear material because of its intrin

sic value and their financial responsibility for its loss or damage 

and the severe criminal penalties provided by AEC's governing leg

islation would ade~lately protect the national interest from the 

standpoint of unlawful diversion. 

With respect to accountability, AEC subsequently added provi

sions to part 70, requiring licensees to submit material transfer 

reports and periodic material status reports to AEC on forms pre

scribed by AEC. AEC's procedures provided that the material trans

fer forms be signed by both the shipper and the receiver to show 

agreement as to the data recorded. The shipper and receiver must 

resolve any differences or submit the matter to a referee for set 

tlement. 

During the early years of the program, Section 53 material ~vas 

distributed to licensees under individual lease agreements. Effec

tive May 1, 1960, j\EC established a standard "Lease Agreement" for 

the distribution of Section 53 material. Terms of this agreement 

included, among other pertinent clauses, a provision that the les

see: 

1.	 Have full financial responsibility for the consumption and 
loss of materials and for payment of use charges and ser
vices as applicable. 

2.	 Submit to AEC transfer documents coveting receipts and 
shipments of material and reports of losses and inventory. 

13
 



3.	 Haintain and make available, for p...EC inspecti.on, adequate 
records pertaining to the receipt, possession, transfer, 
or use of material subject to the lease. 

The agreement was revised July 1, 1963, to further provide that the 

lessee take at least one physical inventory a year and use his best 

efforts to segregate special nuclear material subject to the lease 

from any other nuclear material in his possession. 

In addi tion to us ing the lease arrangements, AEC has over the 

years contracted with private industry for work related to l\EC pro

grams. As discussed previously, the Atomic Energy Act of 1954 pro

vides that contractors holding special nuclear material "with and 

for the account of the Commission" can be exempted from licensing. 

AEC field offices and their prime contractors entered into con

tracts and subcontracts with licensed and nonlicensed facilities, 

which provided for the furnishing of the material as non-Section 53 

material. 

Originally, the terms of these contracts and subcontracts, 

which were for the most part fixed-price, differed from the terms 

of the Lease Agreement in that they generally did not provide for 

full financial responsibility or for the payment of use charges. 

In recent years, however, full financial responsibility has gener

ally been required. Material transfer forms and periodic material 

balance reports are required by holders of non-Section 53 material. 

Under fixed-price contracts, involving the use of non-

Section 53 material, accountability and safeguards requirements 

existed to the extent that such requirements were contained in the 

contracts. We were informed that the provisions among different 

contracts varied considerably in this regard. To minimize the re

sulting problems, in September 1962 AEC issued instructions to 

field offices providing for the use of uniform terms and conditions 
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to be employed to the "maximum feasible extent" by the AEe and its 

cost-type contractors in connection with the furnishing of non

Section 53 material under fixed-price contracts involving the use 

of special nuclear material. 

These uniform terms and conditions were generally similar to 

those set forth in the Lease Agreement. However, the uniform con

tract terms and conditions, unlike those of the Lease Agreement, 

specifically require the contractor to physically segregate mate

rial subject to the contract from other material in the contrac

tor's possession and prohibit the blending of materials, unless the 

parties otherwise agree, and do not require the payment of a use 

charge. 

Licensees who had cost-type contracts were subject to such ac

countability and safeguards requirements as might be established by 

the cognizant AEC field office. In these cases the field offices 

had AEC Headquarters' guidelines relating to accountability systems 

as ''lell as their own experience \vith AEC's operating contractors 

for guidance in establishing requirements. 

In addition to using the above lease and contracting arrange

ments, on July 22, 196.'~, ArC adopted the use of a standard Supply 

Agreement which followed closely the terms and conditions of the 

Lease Agreement. The S~pply Agreement is for use in supplying non

Section 53 enriched uranium to cont-ractors for use under AEC fixed

price contracts. 

Although NUHEC is licensed and has held material under a lease 

agreement, the predominant quantities of special nuclear material 

held by NUtffiC have been furnished under various fixed-price con

tracts either directly with AEC or under subcontract with Govern

ment contractors. Therefore, under the fixed-price contracts, 

NUMEC has been subject to the accountability provisions of each 
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contract, as \-Tell as to the requirements in the 1 icen~3e and the 

regulations. 

AEC maintains records concerning all Government-o\'Jned special 

nuclear mater ial. F\lrthcr , all spec ial I11..1clei:1r ma t(3r ial 1 icensees, 

except for a few which possess negligible quantities of material, 

are sub j e c t toperiod i con-. sit e dec0 ~J n t Ci lJ i 1 i t Y sur vey s unci e r the 

terms of the regulations, the license, an ArC contract, or a lease 

agreement. The surveys were designed primarily to protect the 

proprietary interest of AEC, and they also provid(~d a measure of 

protection against loss or unlawf~l diversion. 

Criteria and procedures for conducting proprietary account

ability surveys are in AEC Immediate Action Directive (lAD) 7400-4, 

"Surveys of Leased SS Ivlaterial," dated ~1ay 12, 19f>2, and lAD 

7/}OO-8, "Sur~.leys of Fixed Price Contractor and Subcontractor Fa

cilities," dated July 18, 1963. The purpose of such surveys is to 

obtain an independent opinion on the validity of the data re
1ported. Each survey is to include an audit of the materi.al rec

ords, a review of internal control measures, and independent veri

fication of the special nuclear material inve.ntory, including the 

element and isotopic content. Although general guidance was pro

vided by AEC Headquarters, the specific procedures that were to be 

applied in carrying out the surveys were largely left to the dis

cretion of the operations offices responsible for making the sur

veys. 

lIn consistence with the determination 'to strengthen controls over 
special nuclear material in the hands of licensees, AEC by lAD 
7402-11 dated April 5, 1966, provided for the expansion of the 
scope of surveys of special nuclear material, held under lease and 
under fixed-price contracts and subcontracts, to include a deter
mination of the quantities and the probable causes of process 
losses, accidental losses, wastes, write-offs, and Qate~ial unac
counted for, and an evaluation of the significance of these quan
tities. 
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In consistence with its philosophy of relying on the intrinsic 

value concept and severe criminal penalties for unlawful diversion, 

AEc did not promulgate to licensees speci.fic criteria or standards 

of performance by which AEC would evaluate the licensees' opera

tions. AEC had adopted the view that prudent business, having its 

own money invested, would take all necessary actions to ensure that 

its assets were appropriately known and utilized for the purposes 

acquired. In consistence with this philosophy, on the matter of 

licensee accountability surveys, a document prepared by the Divi

sion of Nuclear Materials Management and forwarded to field offices 

in January 1966 provided in part: 

"The opinions of the survey team may be affected by the 
type facility being surveyed. At an AJ~C-owned and con
trolled facility, inventory control deviations might not 
be permitted that could be tolerated at a fixed-price 
contract facility where the [licensee] is financially re
sponsible for the material. At a fixed-price facility or 
a facility having leased material, the survey team may 
find itself in the positioL 1,}here overall control is ade
quate but some areas need improvement. Unless the survey 
team can demonstrate loss of control or other violation 
of contractual terms and conditions the facility may take 
the position that changes and improvements in the control 
system are not required or needed. HO",vever, the survey 
team may suggest changes t~~t would improve control and 
at the same time assist the facility to reduce effort or 
provide more useful data. Also, at facilities other than 
cost-type contractors opinions, recommendations, and sug
gestions regarding inventory management are not appro
priate." 
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~H EQl~Ql.:9G 1{;6.L D~? CE.;U:_T I ON _Qf_ Al:;S;. 
SURVEY3 OF NUMEC'S APOLLO FACILITY 

The New York Operations Office (NYO) performed the initial ac

countability survey of the Apollo plant in September 1960. In a 

letter dated October 26, 1960, the Director, Technical Services Di

vision, NYO advised NUHEC that: 

"I am disturbed by the report of the survey made by our 
55 Nuclear Materials Management group of your plant, Sep

Ltember 26-30, 1960. The repor indicates that you did 
not have adequate control over the nuclear material, both 
licensed [Section 53J and acco'lntable [non-Section 53J, 
held at your site." ' 

The letter thereafter enumerate~ a number of "suggestions and com

ments" regarding the need to estCiblish responsibility for controls 

by material balance area, to maintain records to show the material 

inventory in each area, to improve inventory taking, and to improve 

weighing and labeling practices. 

NYO, in concluding the letter, advised NUMEC that, because· of 

the excellent cooperation received from Nill1EC's staff in seeking to 

establish nuclear material control, the survey would be set aside 

and another survey would be mac early in the spring of 1961. It 

was stated that, at that time, NUMEC would be expected to have es

tablished workable procedures that would meet AEC standards. In 

this connection, NYO did not advise NUMEC, except by virtue of its 

suggestions and comments noted above, of the standards by which 

NUMEC procedures would be evaluated; the standards were those de

veloped to apply primarily to AEC cost-type contractors. 

By letter dated May 12, 1961, NYO advised NUMEC that it had 

completed its second survey of Nl~EC and that its review had been 

made in accordance with principles intended primarily to govern op

erations of cost-type contractors. In a summary paragraph, the Di

rector, Technical Services Division, iNO advised NUHEC: 
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"I	 am pleased with the great improvement in your opera
tions since our earlier review last September. The com
ments made in my letter to you dated October 26, 1960 
have been acted upon and implemented by your staff. As 
a result of the current survey, I find that NUMEC meets 
the AEC requirements for nuclear material accountability." 

The letter also made several suggestions to assist NUMEC in 

its nuclear material control, '\vhich concerrled the need for a cur

rent procedures manual, records for material controls, better 

weighing and labeling practices, and the need to recover uranium 

from waste on a more current basis. 

During the period from May to August 1962, the AEC Headquar

ters staff, with assistance from NYu, perfor~ed a survey at NUHEC. 

In its survey report, which was not provided to Nlli'1EC, AEC stated 

that NUMEC's system of internal control was extremely limited and 
~ 

did not provide a degree of control sufficient to meet AEC stand

ards required for contractors of AEC-owned facilities. The report 

cited the following matters, amcig others, which were of concern to 

the survey team: 

1.	 Losses could not be localized to specific process areas. 

2.	 Ledgers were incomplete. 

3.	 Records did not support monthly material balance reports. 

4.	 A sizable backlog of internally generated uranium residues 
existed, much of which .:2re not readily identifiable by 
contract and were stored without an assigned uranium con
tent. 

5.	 Physical i~ventories were not scheduled on a routine basis; 
no inventory had been taken between March 1961 and May 
1962. 

The survey report Has reviewed in draft form by NYO. One of 

the more pointed comments by I\fYO \{as that Headquarters' cri ticism 

of NUMEC's internal control system appeared to be based upon AEC 

standards fo~ contractor operation of AEC facilities under 
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cost-type contracts. NYO stated that it would be more meaningful 

to compare the internal control system " 1,,iith that of generally ac

cepted business standards. II The precise significance that could be 

attached to this suggestion is not readily apparent inasmuch as 

such standards, as they relate to special nuclear materials, were, 

to our knowledge, nonexistent. The second facet appropriate for 

consideration is that the operations office, in conducting its sur

vey made in 1961, in order to make the evaluation of mJMEC's activ

ities, used the AEC standards intended primarily for its co~t-type 

contractors. 

AEC did not formally advise NU~ffiC of the results of the 1962 

survey until October 26, 1962. For the interim, AEC records show 

that in a meeting early in October 1962, the Director, Division 

of Nuclear Ma teria ls J:vf~nagement (DNl1:f), informed a NTJ}lEC offic ial 

that he "was quite concerned over the situation which existed at 

NUMEC" and advised him of the principal corrective actions con

sidered necessary. 

The Oak Ridge Operations Office (ORO) had been made respon

sible for reviewing NUMEC activities effective June 30, 1962. 

Prior to the aforementioned October meeting, the Director, DNt1M, 

forwarded the report to ORO for appropriate action. In transmit

ting the report, the Director advised ORO that the survey indicated 

that little further improvement seemed to have taken place since 

the 1961 survey and that "*** in fact, \"e suspect: there has been 

retrogression." The Director also stated that the findings had 

been discussed with NUMEC but that no recommendations had been made 

by AEC. 

In a letter dated October 26, 1962, com..rnunicating the Head

quarters survey results to Nill1EC, ORO stated: 
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"The recent survey of nuclear materials management *** 
disclosed a number of points which, if corrected by you, 
would improve your knowledge and control of special nu
clear materials within your plant. 

"It is suggested that your internal control system should 
be based on data developed during processing which would 
thus provide current and accurate information readily dis
closing all special nuclear material physically on hand and 
all losses as they occur." 

ORO suggested specific actions, including suggestions to install a 

general ledger to suwmarize accounts monthly and annually, maintain 

transfer journals currently, develop a subsidiary ledger to account 

for special nuclear material by job and by material balance area, 

establish control over internal transfer documents, and take peri

odic physical inventories and record the results thereof. 

NUMEC responded in November 1962, advising ORO that a complete 

system of internal checks was being incorporated and that the func

tions of maintaining controt records were being separated from the 

physical accountability functions. 

On February 7, 1°63, two AEC representatives visi ted NUl'lEC to 

review the progress !1J;jde by NulvlEC toward accomplishing the sugges

tions made in October 1962. On the basis of the representatives 

observations during this I-day visit, ORO, by letter elated April 18, 

1963, informed NU}lEC: 

"In view of the significant progress already made, and 
the work currently underway to achieve all of the ob
jectives, we consider the performance to date as very 
commendable." 

In July and August 1963, a detailed survey was made by ORO. 

The report prepared on this survey did not state the basis or 

standards \...Thich were used in performing the eva~uation of NUMEC's 

controls over special nuclear materials. By letter dated July 12, 

1963, ORO rejected Nln'1EC's June 30,1963, inventory. NUMEC 
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reweighed certain inventory items at the suggestion of ORO, and 

was advised on September 23, 1963, that the June 30, 1963, inven

tory had been presented fairly. ORO also advised NUNEC that ex

ternal material movements had been reasonably well controlled but 

that internal transactions reflec~ing movements of material within 

the plant apparently had been insufficiently documented and that 

the inventory as recorded in NUt1EC' s books had not been adj usted 

to reflect the results of the physical inventory. 

In addition, ORO commented that there was a need for periodic 

reconciliation between the ledger3 and the actual operating re

sults. OHO stated that "it is strongly suggested" that, in order 

to have acceptable record support for the monthly material balance 

report, entries to the accountability records be supported by 

written doc~~ents and that transi ;rs of material between jobs be 

avoided when the contracts specify that no commingling is to occur. 

ORO also stated that there was a general need for more expedi

tious closing of contracts, including proper disposition of resi

dues. 

ORO stated in its letter of September 23, 1963, that these 

matters were presented as suggestions for improvement of material 

management and the records thereof. A NUMEC record of a telephone 

conversation between ORO and N(~EC officials, in November 1963, 

showed that ORO officials indicated that they were satisfied that 

NUMEC was making a good effort toward improving its procedures. 

In February 1964, ORO conducted a review of all special nu

clear material held by NUMEC under scrap recovery contracts. By 

letter dated April 1, 1964, Nu}~C was advised that its internal 

control procedures were inadequate. The physical inventory by ORO 

disclosed more uranium than NUMEC was accountable for under some 

contracts. ORO noted in its letter that containers of uranium were 
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not properly labeled, that NUMEC was mixing uranium from several 

contracts ~1ich prohibited commingling, and that NUMEC was not sub

mitting complete and factual material balance reports to AEC. 

OROls letter contained the following comments pertinent to its 

findings: 

"If Jar No. 1271-2 was mis-labeled and the contained U 03 g
is [NUt-1EC job no. J 4A05l material, then NUHEC has violated 
the recovery contract by (1) not informing this office 
when the material itlaS processed, (2) by failing to dis
patch samples to NBL for analysis, and (3) by failing to 
furnish batch weights and certified analyses for the dis
solver solutions. A further violation of the contract was 
evidenced by NUMEC's mixing of uranium from several recov
ery contracts which prohibit commingling. This was 
brought to our attention by NUMEC's letter of March 16, 
1964. He accept NUt1EC' s explanation that Container 
No. 1271-2 was mis-labeled and should be identified with 
Job. No. 4A05l, however, since you have failed to furnish 
us with samples and dissolution data as required by the 
contract, we are establishing your financial responsibil
ity for Job No. 4AOSI at 3,106 grams of ?2% enriched 
uranium, \,yhich is the quanti ty of highly enri ched uranium 
found during our inventory, and 5,368 grams of 2.6% en
riched uranium, \,}hich is the quanti ty of 10\'1 enriched 
uranium for which you are responsible according to our 
records ." 

** * * * 
"Several containers of uranium were observed during the 
inventory 1,vhich bore labels identifying the material as 
uranium assigned to Nill'lEC Account No. N-0426. This in
ternal account is not being reportei in NUMEC's Material 
Balance Report although we understand that a substantial 
quantity of uranium is being carried under it. 

"We have been advised that Account No. N-0426 contains 
lab. wastes, residues, and samples from lease accounts, 
whereas, another account Job No. N-OLj.CPR28, is for sta
tion material. This differs with previous statements con
cerning N-0426 given the AEC Headquarters staff during the 
their audit of t·1sy-August 1962. We think it imperative 
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that, in order to clear up this apparent discrepancy,
 
you give us a statement of your policy relative to
 
entering material into internal accounts.
 

"The fact that NUl1EC is maintaining internal accounts 
such as Job Nos. N-0426 and N-04CPR28 without our being 
informed of the transfers made into and out of the ac
counts is inconsistent with acceptable SS accounting 
procedures. You are hereby instructed to report these 
accounts in your Monthly Ha ter i alBa li::1I1Ce Repor t and to 
reflect any movement of material associated Hith these 
accounts. 

ORO advised NUMEC that: 

"In conclusion, the results of the subject Oak Ridge in
ventory confirm the opinion expressed in previous corre
spondence relating to other SS material surveys that 
NUNEC's internal control procedures are inad.equate. The 
possession of more uranium than NUf1EC is accountable for 
under some [scrap recovery] contracts casts doubt on the 
adequacy of the sampling and/or compositing techniques 
employed for certain types of scrap. 

"We intend to visit your plant again in the very near fu
ture. We suggest that you take steps during the interim 
to correct the procedural inadequacies noted above. 
Failure to comply with acceptable scrap processing and 
special nuclear material accounting prucedures may re
quire the AEC to take appropriate action including that 
'which "\'lould preclude your receipt and processing of spe
cial nue lear rna terials . It 

Nill-1EC t S president replied to the AEC letter on April 28, 

1964, and stated that Nill1EC had a new accountability representa

tive. He further advised that: 

"We are currently undergoing a thorough review of NUMEC's 
accountability procedures and books and are trying to 
reconcile the records with which [the former account
ability representative] left us. I shall report to you I 
in detail upon completion of this review. In the mean
time, I would greatly appreciate your patience so that I 
we can dig into the matters discussed in your letter of 
April 1." 
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In a letter to us dated January 18, 1967, commenting on this 

survey, NUMEC stated in part: 

"A careful review of the 1964 survey results as transmit

ted to NlJNEC indicates that the underlying deficiency was
 
the inability of the system to identify scrap material
 
adequately by contract. In order to understand the sig

nificance of this finding it is necessary to have some
 
appreciation of scrap recovery operations at NUMEC.
 

"Nill1EC ha s under taken, and con t i nue s to und er take, maj or
 
first-of-a-kind jobs. Such ~evelopmental work generally
 
results in low product yields with concomitant high scrap
 
residues. During the period in question, there was a
 
large amount of internally-generated scrap. Additionally,
 
NUMEC was performing commerci.al scrap recovery operations
 
on a large numb(~r of contracts, many of \..ihich involved
 
less than 1 kg or uranium. NUT'lEe's scrap recovery facil 

ities, as a practical matter, had to be operated in a con

tinuous fashion to maintain system equilibrium. With ma

terial from di.fferent contracts entering the system on a
 
'heel to toe' basis, actual segregation of material by
 
contract was physically Rnd economically impracticable,
 
if not impossible. It should be noted that scrap material
 
was assayed by contract after c1issolution but prior to
 
processing and that recovered material and losses were al 

located by contract to the best of our ability. The dif 

ficulty, however, in adequately identifying material by
 
contract without total physical segregation is apparent .
 
.This is not to say that attempts could not a.nd ':lere not 
made to identify scrap by contract, but only that such 
identification was necessarily imprecise. This problem 
has received increasing recognition by AEC in recent 
years. Thus, for example, AEC now permits commingling of ,

I:
'. 

scrap after ~issolution and establishment of accountabil 
ity unrier scrap recovery contracts without prior approval. 
Indeed, the general direction of current accountability 
procedures is away from accountability by contract. (See, 
for example, the current Uranium Supply Agreement.) Un
derstood in the context of current standards and require
ments, it is clear that the findings of the April 1964 
survey do not reflect a~lctermination by AEC that NUl·1Ee's 
system '{as inadequate to assure the proper safeguarding 
of special ~luclear material." 
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Notwithstanding NUMEC's conclusions as to the seriousness of 

the findings when considered in the context of today's require

ments, the survey team was of the opinion that NUMEC had expended 

insufficient thought and effort in the interests of establishing an 

acceptable and realistic accounting structure for the recording and 

reporting of !ISS materials." l'1oreover, in our opinion, AEC's let

ter of April 1, 1964, evidenced serious concern over the adequacy 

of NUt1EC's then existing accounta~ility practices as they related 

to the scrap recovery operations. 

ORO completed a physical inventory of special nuclear materi

als at NUHEC in Sep tember 196 LJr. Nill1EC was advi sed on October 15, 

1964, that crossover of material between jobs had occurred but that, 

because the audit phase of the survey was delayed pursuant to 

NUMEC's request, ORO ,.;as not ina posi tion to s ta te the extent to 

which StIch actions were contrary to the provisions of the contracts 

for these jobs. ORO also advised Nill1EC that the percent of mate

rial unaccounted for (MUF) , sho~rn by comparing the adjusted book 

inventory with the physical inventory, was in excess of that which 

was acceptable to AEC. 

ORO's workpapers show that the largest sing}.e MUF figure re

lated to NUMEC's contract with the Westinghouse Astronuclear labo

ratory (WANL), a major subcontractor of the Government in the nu

clear engine for rocket vehicle application program. The figures 

as presented in the workpapers showed the following: 

Grams of uranium 

Adjusted book inventory 274,248 
Physical inventory 185,809 

MUF 88,439 
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ORO advised Nt~EC that it was recognized that the physical inven

tory was undertaken while the processing of nuclear materials con

tinued and that NUI1EC might be able to readily dispose of a suffi

cient number of discrepancies to inform ORO, in the very near fu

ture, that the accounts were in condition for audit. 

AEC records show that, in November 1964, the survey was post

poned for an additional 30 days, in accordance with a telephone 

conversation between ORO and NUMEC, to allow a new accountability 

representative to ass~~e and become familiar with his duties. The 

following month ORO and Nill1EC officials agreed by telephone that 

the lapse of time precluded orderly completion of the survey and 

it was canceled. ORO planned to schedule a new survey in Febru

ary or March 1965. 

The planned survey was delayed, apparently because of circum

stances which developed in the closing of the aforementioned WANL 

contract; this is discussed in another section of th~ report. In 

April and ~1ay 1965, a survey \vas made which included a physical 

inventory verification. By letter dated June 17, 1965, ORO ad

vi sed NUMEC: 

"Our physical inventory verification at your facility, 
inclusive of listin~, vveighing, sampling, and ledger 
comparisons, has proven acceptable. A formal survey 
report containing certification that your 55 material 
accounts are valid for all material types with expected 
and reasonable limi~s of uncertainty, will be forwarded 
.to you in the near future. 

"In the meantime, please consider this letter as noti
fication that our IBM listing of your facility inven
tory, a copy of which was furnished to you at an earlier 
date, is acceptable to the AEC." 

AECls physjcal inventory verification had disclosed a loss of 

53 kilograms U-235 on the WANL contract; which indicated a 
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financial l:L:lbi 1.ity on NUHEC's part of about $735,000. In reply 

to the Junc~ 17, 1965 J J.ett21~ NULIEC i.ldvis~;_:{.i O!~O 011 July 2, 1965 

tba t: 

"In the referenced letter you requested that we notify 
you as to the acceptability of your IBM listing of our 
facility iDventory. We cannot accept your IBM listing 
as ful1~,7 :c:.::p!:~scntati\;re of our foci 1i t.y j.r1vcntory; for 
example, it fails to include the enriche.d material can
t dinedin \\Ta s t e S oS uehas t h t;: pre ,s n.el a b S0 111 t e f i 1. t e r s 
we have in storage. As you know, we have approximately 
700 sue h f i 1 t e:C' S VI hi c h W~: -E eel cont a ina subs tan t i a 1 
Cp.l::u1tity of enriched lnc.d·crial h.eld under our \.,rANI.. Con
tract 59-NP-12674. In view of this, and before we can 
accept your inventory listing, we feel that due credit 
should b~~ gi yen to thi s inventory i tern. 

"Also, it is our position that, due to the complexity 
and extreme cost of establishing an accurate inventory 
value on ~he material in these filters, the number as
signed Dl;: the dLf f erence bc:tvJeen recE:i pts and ship
ments unclei- thE' \:JANL Contract. !-"s 1..:h).5 Lldterial is re
p~ocessed to the point where it may be assayed accu
rately, our books would be adjusted to reflect the new 
inventory." 

This	 apPi:'oach was not acceptable to ORO. In August 1965, ORO 

transmi tted to NU1"iEC separate reports on the surveys covering ma

terials obtained under lease agre[~ment for commerci.al work and ma

terials related to contracts for Government work. ORO expres~ed 

the opinion, in one report, that safeguards control of special nu

clear materials at NI.J1"lEC \-VCl,S inadequate and, in the other report, 

that	 such control was less than adequate. In the report related 

to material held under contracts for Goverr®ent work, ORO stated 

that	 this opinion was based on the following facts: 

"(1)	 Book physical inventory differences of U-235 de
veloped as a result of the AEC physical inventory 
are excessive. 
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"(2)	 NUMEC refused to accept the AEC physical inventory 
and failed to provide an adequate physical inven
tory listing in lieu thereof. 

"(3)	 55 material has been transferred between jobs with
out approval of the contracting officers. 

"(4)	 Internal accounts maintained for recovery of resi 
dues have not been reported to the AEC." 

Recommendations to improve specific control procedures ,\.;ere made 

in each report. 

After a follow-up review to determine the status of matters 

noted in the April-May survey, ORO reported in October 1965 that 

NUMEC was in the process of investigating the contents of two bur

ial pits for material that might have been inadvertently discarded 

and buried as unrecoverable waste to determine how much of the ,. 

difference between the book in\-nntories and the physical inven

tories on the WANL contract could be accounted for by this mate

rial. 

The records show that, in each of the years 1961, 1962, and 

1963, Nill1EC made burials of contaminated wastes, apparently in the 

belief that the wastes contained insignificant amounts of uranium. 

AEC records indi ca te that NtJ1'1EC 'recognized tha t unacceptably high 

uranium losses were occurring in 196 f l- and that the company con

cluded that previous estimates of urani~~ in combustible wastes 

being buried were low. The records show that the 1962 and 1963 

burial pits \vere exhumed in the fall of 1965 and that the recovery 

operations were witnessed by AfS personnel from several divisions 

and offices. 

The ORO October status report states that the "1962 pit" had 

been opened and the contents of some drums ha~ been handpicked for 

evaluation of uranium content and for determination as to its 
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recoverability. A group of drums of sludge from this pit report

edly had been sampled, analyzed, and sho\'1n to be of 10\'1 uraniwn 

content. 

A later report on the burials showed that soil samples taken 

from the 1963 burial pit indicated a U-235 concentration of about 

2 parts per million to a depth of about ten inches below the bot

tom of the pi t and the report contained an estimate that the U-235 

content was about 2.2 kilograms. 

According to NL11EC records, about 7. L~ ki lograms U-235 were 

ultimately recovered from the burial pits and subsequently re

turned to AEC for credit to the HANI.. contract. 

On September 9 and 10, 1965, an ORO representative discussed 

in detail iVith NTJr-1EC officials the status of the recommendations 

made by ORO in the survey reports. On the h3.sis of the 2-day re

view, a status report, dated October 13, 1965, was issued which 

stated that the report dealt with changes made or finished since 

April 30, 1965--the cutoff date for the survey which formed the 

basis for the two August reports. The report also stated that the 

review of September 9 and 10, 1965, was not a quantitative audit 

in depth to determine the accuracy of the records presented, but 

was rather a qualitative review to determine the extent and coher

·ency of the internal control records system. The report trans

mitted by ORO to Nill1EC on October 14, 1965, presented the follow

ing s~~mary opinion: 

"Based on the subject review of September 9-10, 1965, it 
is our opinion that the nuclear materials control system 
as currently constituted and operating at Nill1EC, is ca
£ablc of generating a satisfactory material control and 
safeguards report for nuclear material now being handled 
by NUMEC." (Underscoring supplied.) 
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The report also stated that the safeguards problem noted in one of 

the August reports still existed because the excessive difference 

between the NUMEC book inventory and the AEC physical inventory of 

the WANL job still existed. It was pointed out that this differ

ence would be resolved as part of the settlement and closeout ne

gotiations of the WANL contract, which \alould be reported sepa

rately. 

A survey of Nl~EC's controls was conducted by the AEC Head

quarters staff, assisted by ORO and NYO personnel, in November 

1965. The objectives of this survey were (1) to determine the to

tal cumulative U-235 loss for NUMEC since plant start-up in 1957 

and to evaluate the extent to which such losses could be accounted 

for in terms of kno~~ loss mechanisms, such as accidental losses, 

discharges into tanks, sewers, etc., and other known removals and 

(2) to attempt to find explanations for the unexpectedly high 

U-235 loss which was attributed by NUMEC to be material related to 

the WANL purchase order. 

The report stated that the survey was performed in accordance 

with the standards intended to cover the operations of contractors 

functioning under cost-type contracts. As a footnote, the report 

stated that, normally, special nuclear material held by a fixed

price contractor (such as NUMEC) that was financially liable to 

AEC for payment of losses "*** would not have been subjected to 

such an i.ntensive scrutiny; ***"; rather the survey would have 

followed the standards set forth in an AEC directive, lAD 7400-8. 

This directive included instructions for the determination of the 

accuracy of losses and/or consumption reported by material holders 

but did not provide for the evaluation of the causes, magnitude, 

and reasonableness of losses. 
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The report stated that, cn the basis of the survey team's 

findings, the total cumulative loss was established at 178 kilo

grams U-235 as of October 31, 1965. According to the report, the 

inventory contained estimates of uranium in residues which were 

not amenable to representative sampling; therefore, the loss fig

ure was subject to some adjustment either upward or downward upon 

recovery of this uranium. The report stated that, on the basis of 

NUMECts records, it was possible to support a loss through kno'vn 

loss mechanisms of 84.2 kilograms U-235. Deduction of this amount 

resulted in a total of 93.8 kilograms U-235 unaccounted for since 

plant start-up. The report also stated that the audit of NU}1EC's 

records confirmed the findings of prior surveys that records which 

purport to control internal movements of material were incomplete 

and inadequate; therefore, it was IIOt possible to identify, with a 

high degree of accuracy, the true physical losses which were at

tributable to any given contract. 

Nill1EC did not receive a copy of the final survey report. On 

February 3, 1966, however, the Director, D~illM, and other AEC offi

cials visited NUMEC and discussed the findings and proposed recom

mendations of the report. By letter dated February 5, 1966, NUMEC 

advised AEC that it considered the AEC suggestions made at the 

meeting to be clearly sound and pointed out the actions that had 

been and were being taken to implement them. On April 6, 1966, 

AEC submitted to NUMEC a copy of the recommendations as incorpo

rated in the survey report. On April 22, 1966, NUMEC advised AEC 

of the status of its efforts to accomplish the needed improvements 

outlined by AEC. 

From June 23 through 25, 1966, AEC officials visited NUMEC to 

review the progress made by it toward implementing the recommenda

tions. The AEC officials also observed the procedures and 
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practices being applied by NUMEC in connection with a physical in

ventory that it was conducting on June 25. According to AEC rec

ords, the AEC officials concluded that, in general, NUMEC had made 

satisfactory progress in implementing the survey recommendations 

and in ensuring the maintenance of adequate control over its en

riched uranium. The officials also reported that, while they had 

not made a complete survey, which would have i.ncluded an audit of 

the records and AEC verification of the inventory, the scope of 

the review had been sufficient to permit a determination as to 

whether NUMEC's procedures as recently approved by AEC were being 

followed. AEC records do not indic~te whether NUMEC was advised 

of the results of this review. 

In October and November 1966, ORO, assisted by AEC Headquar

ters personnel, made (·a survey at Nt.JHEC. A survey report vlas 

transrni tted to NUMEC on January 24, 1967, ,.,hich stated that, in 

the opinion of the survey team, there had been improvements in the 

area of nuclear material contro~. since the survey was made in No

vember 1965, as evidenced by the fact that 12 of 13 recommenda

tions made in that report had either been accomplished or were be

ing accomplished. The report also stated that, on the basis of 

the survey and discussion wi th i\JU11EC' s management, the survey team 

was of the opinion that the ac('()untability control system that had 

been established by NUMEC, on the basis of the company's. approved 

procedures manual, was capable of providing adequate internal con

trol of special nuclear material for safeguard purposes if it was 

followed in all aspects. 

On the basis of its survey, however, AEC was unwilling to ac

cept NUMEC's inventory. In this connection the report stated 

that: 



"Despi te th~~ actions t,qken, the survey team is of the 
opinion that the SN material inventory report presented 
by NUNEC as of September 30, 1966, does not fairly pre
sent their actual holdings as of that date because: 

Ila .	 nU1'1EC has not maintained complete records of known 
process losses of SN material and, therefore, the 
quantities of material reported as losses during the 
period November 1, 1965 through September 30, 1966, 
are understated. ***. 

lib.	 L-lbel data used to derive the .Nill1EC inventory was 

I
I
I
I
i
j

I
i
I

inot sufficiently accurate as to quantity of uranium 
inventory. ***. 

1 

tto provide an accurate 
\
 
I
"c. The NUMEC inventory report did not include material 

contained in approximately 590 items (filters and	 1 

combusti bles) stored in the blue bui Iding. *"~·k. 11 

Regarding the first point, hEC noted in its report that ac

countable effluent losses through stacks and liquid discharges 

were not being reported as kno\Am losses; th~refore, it was not pos

sible to obtain a reliable estimate of k.r10\vn losses for the survey 

period. NlR"lEC advised AEC that such losses had not been reflected 

in its reports because of unc~rtainty with respect to the means of 

apportioning these losses to specific contracts. AEC noted that 

NUMEC agreed to report such losses on a proration basis in the fu

ture. !
 

I
With respect to the unrecorded material in the blue building, 

AEC	 noted that: 

"**.,lr: NUMEC management stated that they understood that 
the AEC planned to measure all filters and combustibles 
by gamna scan methods and, therefore, they had not per
formed measurements. Since it never was the intent of 
the survey team to other than spot check by gamma scan 
a rni sunderstanding of ",rha t v.lould be done exis ts . " 

j
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One of the eight recommendations made to NUMEC stated that an 

inventory should be made at the earliest practicable time that 

"*** will reflect truly the actual physical holdings of SN mate

rial and that the book inventory be corrected to the physical in

ventory. 'I 

In transmitting the report to NUMEC by letter dated Janu

ary 24, 1967, AEC's Assistant General Manager for Administration 

stated: 

"It is recognized that improvements have been made by 
NUMEC in the area of nuclear materials controls particu
larly in the establishment of satisfactory procedures. 
Deficiencies still exist in following the procedures and 
in the taking of a good physical inventory followed by 
the adjustment of the records to the physical inventory 
data. As you lrJ"lOW, the NUNEC management and control 
program for special nuclear material has been of consid
erable concern to us over an extended period of time. 
We therefore expect that you will take prompt action to 
correct the deficiencies noted. In the absence of such 
corrective action, we will feel constrained to consider 
actively the measures which may be appropriate either in 
the administration of the Commission's prime contracts 
or subcontracts with NUMEC or in the exercise of its reg
ulatory powers." 

NUMEC responded to AEC by letter dated January 25, 1967, and 

express'ed regret that AEC was unable to accept NUl1EC I S inventory 

as of September 30, 1966. NUNEC stated its disagreement with 

AEC's opinion on this matter, stating further that: 

,'*** the acceptance criteria and the related stati.stical 
treatment of the test results were not those which had 
been used in evaluating past inventories at NUMEC, and, 
moreover, that the criteria utilized in the October in
ventory are basically experimental and 'have not been 
officially adopted'. It is unfortunate that the new 
criteria utilized in verifying the October inventory 
were not communicated to the Company prior to the initi
ation of the inventory. Such information would have 
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assisted materially in our preparatioil for the inven
tory, particularly in thf~ categorization of the mate
rials to be inventoried, and would thereby have assisted 
in avoiding utilization of too loose or too tight ac
ceptance criteria, as noted in [AEC'sl report." 

NUI'1EC stated that it was proposing March 31, for a physical 

inventory and advised AEC of the actions that had been and were 

being taken to comply with the recommendations. 

By letter dated February 10, 1967, ORO advised NUMEC that it 

would observe the taking of the March 31, 1967, physical inventory 

and submitted for NUMEC's consideration a survey plan summary 

which had been developed by ORO as a means of arriving at a mutual 

understanding of the survey plans. ORO advised NUHEC that: 

"*'k* you should make every effort prior to the inven
tory, to reprocess as much scrap to a measurable state 
as possible, and to consolidate items to reduce the in
ventory to a more desirable inventory position." 

Subsequent to the February la, 1967, letter, AEC and Nill1EC 

agreed to delay the survey until April 30, 1967, because it was 

expected that by that time the uranium inventory would have been 

reduced because of completion in April of a job involving a large 

quantity of highly enriched uranium. It was expected that, with 

this reduction in inventory and the clean up of a substantial por

tion of the plant, a more accurate physical inventory could be 

taken. 

We were subsequently advised by AEC that its planned March 31, 

1967, inventory verification had been postponed because of the 

condition of NUMEC's uranium inventory. NUNEC had advised AEC 

that approximately half of its urani~~ inventory was in scrap res

idues. 
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NUMEC proceeded with its physical inventory on April 30, 

1967, and so advised AEC during a meeting on May 4, 1967. We were 

informed that it had been agreed during the meeting that NUMEC 

provide AEC with (1) a detailed description of the steps it used 

to take the inventory, (2) all sampling, analytical, and other 

measurement data obtained from the physical inventory and NUMEC's 

interpretation of such data, and (3) NUMEC's statement of its 

April 30, 1967, inventory. We were further informed that an AEC 

survey team had arrived at NUMEC on May 10, 1967, to review the 

current situation. 
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In November 1965, AEC made a detailed survey to determine the 

total cumulative U-235 loss at NUMEC since st.art-up in 1957 and to 

attempt to find explanations for the "unexpectedly high U-235 loss" 

on the HA.NT, contract. 

On the basis of AEC's survey findings, the report stated that 

the total cumulative loss, including kno\.,rn losses, discards, and 

MUF, at NU~jEC during the period from plant start-up in 1957 until 

October 31, 1965, had been established as 178 kilograms U-235. The 

report stated that, during this period, NU~ffiC had recognized and 

reported cuwJlative losses of 149 kilograms U-235, or 29 kilograms 

U-235 less than the amount established by the A...EC survey. The re

port also stated that, because of a large number of heterogeneous 

uranium-bearing residues on inventory which could not be sampled, 

some upward or downward revisions of the established loss might be 

necessary. 

The survey team estimated that, of the total of 178 kilograms 

U-235 lost to October 31, 1965, 84.2 resulted from known loss mech

anisms, and the remaining amount of 93.8 kilograms U-235 was cate

gorized as ~JF. MUF is defined as the difference between the phys

ical inventory and the book inventory after the latter has been ad

justed for losses resulting from known loss mechani~ms, such as 

accidental losses, normal operational losses (discharges into 

tanks, sewers, stacks, burial grounds, etc.), and other known re

movals of material. Thus, MUF is usually the result of uncertain

ties of measurements, unknown losses, and undetected errors in the 

records o As stated by the team, the amount as developed was based 

on estimates; however, the loss mechanisms identified appeared ap

propriate and the largest part of the known losses was traceable 
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to records or could be developed by analyzing existing data and ap

plying judgments thereto. 

On an overall basis, AEC calculated that the estimated loss of 

178 kilograms U-235 amounted to about 1.2 percent of total plant 

receipts since start-up. The report stated that: 

"This cumulative loss, while larger (both on an absolute 
and relative basis) than those reported by other commer
cial facilities conducting more or less comparable opera
tions, does not appear to be so much larger as to bE' un-
expected, -k**. II 

During the period of our review, we found that additional 

losses had been disclosed and NUI1El 's recorrJs showed that cumula

tive losses of U-235 through December 31, 1966, totaled about 260 

kilograms, or about 1.2 percent of total receipts. These losses, 

which '~ere reported to AEC through periodic status reports by NUMEC 

to ORO, inclu.c1ed knoHn and identifia.ble process losses and MUF 

which HClS disclosed by physical inventories or by material settle

ments at the completion of jobs. NUt-iEC advised us that the in

crease in losses since the October 1965 inventory was almost en

tirely attributable to losses incu~red in processing large quanti

ties of material during the int~rvening period. 

The AEC report on the NovEmber 1965 survey presented the view 

that, vhile it could not be stL.ted vIi th certainty that diversion 

did not take place, the survey team found no evidence to support 

the possibility of diversion. The report added that the survey 

team and others observed a number of NUMEC's practices that reduced 

the possibility of diversion. 

With respect to AECl s observation regarding overall losses at 

NUl'-IEC, we were advised that ABC's vie,;" as to the reasonableness of 

the losses was based on i ts expe1~ience in the nuclear materials 
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management field. AEC has not established standards on which to 

base an evaluation of a contractor's loss performance. In regard 

to MUF, we are unable to state an opinion on its disposition. Be

cause of the condition of NUMEC's records, a determination could 

not be made as to the approximate period of time or the process 

area in which the MUF occurred. We found no evidence of diversion. 

After considering all available information, including NU}ffiC's ex

planation of the losses related to the WANL contract (a copy of 

which is attached as appendix II), we have no reason to question 

AEC' s conclusion regarding the matter of diversion. 

Co~~ents on the WANL contract 

In September 1962, WANL entered into a fixed-price contract 

with NUMEC to furnish a product to WANL to be used in the manufac

ture of nuclear fuel elements. Under the terms of the contract, 

NUl-'lEC had full financial responsibility for all special nuclear 

material furnished to it for the production of the product. Any 

excess enriched uranium and all scrap generated by NUMEC in fabri

cating the product was to be processed, as part of the contract 

price, to an acceptable chemical form meeting e~:;tablished AEC 

specifications and returned to AEC or paid for within 180 days 

after the final delivery of product to WANL. 

Under the terms of the contract, for the first 90 days after 

final delivery of the fabricated product to \.[ANL, no inventory use 

charge was to be imposed on NU~~C for the enriched uranium still in 

its possession; thereafter, however, a use charge of 4-3/4 percent 

per annum of the value of the material still in the possession of 

NUMEC was to be assessed. The contract also provided for the right 

of repossession by AEC of the enriched uranium at the expiration of 

the 180 days. 
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During the course of the contract, NUMEC was furnished with 

about 1,013 kilograms U-235 of which about 713 kilograms U-235 was 

delivered as acceptable product to WANL; thus, NUIvlEC ;"las required 

to return to AEC about 300 kilograms U-235. On A\lg~Jst 12, 1964, 

NUMEC made its final shipment of the fabricated product to WANL. 

By agreement with WANL, NUMEC continued experimental efforts to 

upgrade the product to meet new specification requirements. Ac

cording to WN'JL, the actual contract completion date was Octo

ber 30, 1964, because, on that date, WMTL made its determination 

that the experimental material fabricated by NUMEC after August 12, 

1964, would not meet the new WANL requirements. 

On the basis of this completion date, assessment of inventory 

use charges was to commence on January 29, 1965, and the final 

settlement date was established at April 28, 1965. According to 

AEC records, NUMEC informed Government and WA1.~L personnel that 

NUMEC would not be able to settle the contract on the specified 

date. Further, according to AEC records, NU1"lEe suggested that ac

countability for the remaining WANL material charged to NUMEC be 

transferred to NUMEC's supply agreement, previously entered into 

with ORO 0 By doing so, the final settlement date for material 

losses could be postponed until NUMEC could process the scrap re

maining under the WANL contract . In the interim, NUtviEC Hould cono 

tinue paying the inventory use charge~ 

The proposal was agreed to by AEC providing that (1) the quan

tity of material to be transferred be established on the basis of a 

physical inventory and (2) prior to rhe transfer, NUMEC pay for any 

losses incurred under the WANL contract. 

According to AECl s records, t.wo l-month extensions of the 

closeout date were made in order to take the physical inventory. 
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As of April 30, 1965, the date of the inventory taking, Nill1EC h~d 

declared losses under the WANL contract of about 33 kilograms 

U-235; AEC's physical inventory disclosed an apparent loss of about 

53 kilograms U-235, indicating a liahility on NUMEC's part of about 

$735,000. 

NUMEC refused to accept AEC's loss computation on the basis 

that AEC's calculations did not give proper effect to all recover

able sources of uranium. Consequent:y, the transfer of the account

ability for the remaining Wfu~L material to the supply agreement was 

not consummated. AEC estimated that, under the assumption that 

NUMEC was correct in its calculations, N~ffiC's financial respon

sibility would amount to about $650,000. Negotiations were there

after conducted with NUMEC to reach a settlement on the WANL con

tract. Our comments on the material losses ascribed to the WANL 

contract and to the financial sett1e~ent follow. 
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Comments on special nuclear material 
loss ascribed to the WA...t\IL contract 

The AEC survey in November 1965 ascribed a loss of about 61 

kilograms U-235, or about one third of NUMEC's cumulative estimated 

losses of 178 kilograms at that time, to the WANL contract. At 

that time, AEC reported that NUMEC had recognized and reported 

losses of 38 kilograms U-235 as being chargeable to the WANL con

tract; this was about 23 kilograms U-235 less than AEC's calcula

tions. Notwithstanding extensive reviews of Nm1EC's operations, 

neither AEC nor NUMEC have been able to identify with a high degree 

of certainty the specific causes of WANL rnaterial loss. 

On November 28, 1966, settlement of the WANL contract was 

made. An analysis of material transfers under the WANL contract as 

of that date is presented in the following schedule: 

Schedule of Specia.l Nuclear r-laterial 
Rece i ved-rrmr;-:-ReturD2d to, p-ncrr;ot-Re:u!:r;?ci to AEC 

by i-rOHEC1-;~~E__tEe Con~5.ct 

Uranium Enrichment U-235 
(grams) (percent) (grams) 

Receipts: 
Total material received by NUM..r::C for WM1. job' 1,086,946 93.15 1,012,505 

Shi pments: 
Finished product shipped to WANL 765,Oe9 93.13 712,515 

Balance to be returned	 321,857 299,990 

Scrap recovered and returned: 
As of DecemLer 22, ]965	 LJ1,04l 206,894 
December 22, 1965, to Nove~ber 23, 1966	 ----.!J9,~9!_ ~,048 

Total scrap returned	 390,632 232,942 

Balance not	 returned: 
Loss (bain) 

aAverage end chmen t of the 22 10 ts rEo turned as of December 22, 1965, and addi tional 15 lots 
returned as of November 23, 1966. 

bA cash sett:lernent of atout". $929,000 was made by in.n·ise for this material. 
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As shown in the schedule, NUMEC returned a greater quantity of 

total uranium than it was furnished but the U-2J5 content returned 

was about 67 kilograms less than that received.. On the basis of 

Nl~EC's explanation of the WM~L loss contained in appendix II and 

the foregoing analysis of material transfers under the WANL con

tract, it is apparent that non-WANL material has been returned for 

,'credit under the WANL contract and/or that WANL material was 

mingled with other material, with the result that most of the nop

product WM~L material returned to AEC was significantly degraded. 

This significance is shown by the fact that, for the quantity 

of scrap recovered and returned as of December 22, 1965, the dif

ference bet,veen 231 kilograms of 93.15 percent enriched uranium and 

231 kilograms of 89.55 percent enriched uranium, represents over 

8 kilograms of U-235, or, on the basis on AEC's published schedule 

of enrichment charges, an economic loss of about $105,000. 

During our review at N~1EC, we attempted to trace the internal 

movements of the WA~L material by material balance areas (MBAs). 

MBAs are described in the AEC manual as control units into which a 

facility may be subdivided to provide closer control of material 

flows, to localize losses, and to provide means of simplifying the 

taking of physical inventories. ~rnAs may be established around in

dividual processes, separate steps of a process, separate geograph

ical areas, or organizational subdivisions. The NUMEC facility is 

subdivided into :t-ffiAs, and, under the company's procedures, internal 

transfer documents are to be used to support the movements of the 

material between MBAs. The internal transfer documents are to be 

used also for posting to the internal control ledger which summa

rizes the material balances in each MBA. 
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We were unable to trace the WANL material movements because 

the records were incomplete. According to NUMEC officials, inter

nal transfer documents were not always posted to the internal 

transfer ledger; thus the resulting effect was that the ledger did 

not accurately show the balances of material at the MBAs. During 

the period of the WANL contract, NUMEC did not ascertain losses 

associated with the WANL contract by MBAs. We were advised that, 

during the period of the WANL contract, physical inventories were 

taken on a plant-wide basis rather than by MBAs; therefore, the re

suI ts of the inventories were not recorded in the internal control 

ledger that indicated material balances by MBAs. 

As a result, this ledger could not be reconciled with the gen

eral ledger. From our examination of NUMEC's records, we noted 

that losses reported through April 1965 were generally not identi

fied as resulting from kno\-ln loss mechanisms. In relation to this, 

NUMEC's records made available to us showed that buri~ls of scrap 

residues were made during the period of the WANL contract; these 

records, however, did not show the quantities of uranium actually 

buried although records showed that NUMEC subsequently recovered 

about 7.4 kilograms of U-235 from the burial pits. Also, NlJMEC ad

vised us that part of this problem was a result of its uncertainty 

with respect to the best means of prorating losses due to effluent 

discharge mechanisms and, as stated previously, that matter has nON 

been resolved. 

A NUMEC official advised us that the internal transfer docu

ments were prepared when material was transferred and were used as 

receipts for the MBA transferring the material. The official 

stated that the foremen accumulated the documents but eventually 

they might be lost or discarded and thus not all documents would be 

posted to the internal transfer ledger. 



AEC apparently encountered sL"ilar problems in its Clnalysi:-~ of 

NUMEC's records. The AEC Headquarters report on its November 1965 

survey stated that the findings of previous surveys were confirmed 

in that the records which purport to control internal movements of 

material were incomplete and inadequate; therefore, it was impos

sible to identify with a high degree of accuracy the true physical 

losses attributable to any given contract. AEC noted that the 

plant-wide material records were bas~d largely on book values of 

inventory and generally were adjusted for losses only at the tirne 

of closing a contract. AEC's report also contained the following 

comment: 

"In an attempt to establish yields and loss mechanisms di
rectly applicable to this purchase order [WAL'JL contract~ 
the survey team requested NUrlE, production control and 
process engineering data on this and other COGtracts. 
The data available \'las of little or no value in this re
gard. Process lots or batches could not be correlated 
to points in time nor could a sequence ofJprocessing 
events be established. All efforts in this direction 
were negated when it was learned that many of the re
quested records had been inadvertently destroyed by su
pervisory personnel during ~ 'clean up' campaign at the 
time of an employee strike, January 1 to February 25, 
1964." 
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Comments on financial settlement 
of special nuclear rrL1t~ri8J. loss 
under the WAUL contract 

Under the terms of the contract, use charges were imposed be

ginning January 29, 1965, on material not returned by Nill1EC to AEC. 

Final settlement was to have been made April 28, 1965, which ~las 

180 days after contract completion as determined by WANL. Two 

I-month extensions of the closeout date were made in order to take 

the physical inventory and WANL was instructed to take no further 

action tONard settling the contract until receiving further direc

tion. 

Such direction ,,,as provided to WANL on November 17, 1965, and, 

effective November 23, 1965, hTANL and NUNEC entered into a supple

mental agreement under which NUl·tIEC agreed to pay to WANL or AEC, by 

no later than November 23, 1966, the amount of $1,134,849.34, rep

resenting the value of the special nuclear material still chargeable 

to NUl'llie' s account. In terms of m:-tterial quantities, the amount 

represented the value of about 94 kilograms U-235. Further, under 

the agreement, Nill-ffiC agreed to pay interest at 6 percent per annum 

on any amounts unpaid subsequent to December 23, 1965. Since Jan

uary 28, 1965, Nln"'IEC had been paying a use charge as provided in 

the contract at the annual rate of 4-3/4 percent on the value of 

material not returned. 

In a.ccordance with the agreement of November 23, 1966, Nill1EC, J 

in liquidating its liability, returned material having a value of 

about $301,000 and made payments totaling about $834,000, which in

cluded about $74,000 retained by vlANL from contract payments. 

Also, prior to the ~.sSE~ssmc:nt of inte:rest, NlTt1EC had paid use 

charges totaling about $68,900 and slJh~~equently had pai.d interest 

totali.ng about $25,800. In terms of material quantities, NUMEC's 
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ultimate shortage on the WANL contract amounied to about 67 kilo

grams U-235 and the settlement necessitated a cash outlay on 

Nu}~C's part of about $928,700. 

We believe that the financial arrangement for settlement of 

the rnaterial losses on the WANL contract provided reasonable pro

tection of the Government's financial interest in the special nu

clear materials. A question could be raised as to \vhether interest 

rather than use charges should have been assessed from the date 

that the contract was originally scheduled to terminate, April 28, 

1965, until the date that supplemental agreement was effective, 

November 23, 1965. Had interest been assessed, the maximum addi

tional income that AEC could have realized would have amounted to 

about $9,400. 

Another point relates to a financial benefit that may have ac

crued to NUMEC. In explaining how the material losses occurred on 

the WANL contract, NUMEC has stated that WANL material, as a result 

of NUHEC's scrap recovery operation, had been mixed unknowingly 

with other material and was returned under other contracts. If it 

is assumed that this assertion is valid, NUMEC, in effect, realized 

a deferral of liability for payment of losses under those contracts 

where WANL material Inay have been returned. The financial benefit 

that may have accrued to r-nn1EC as a consequence of such action does 

not appear to be susceptible to measurement because ~f the nature 

of NUMEC's records. 
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SUMHARY EVFlUATION AND CONCLUSION 

Under the Atomic Energy Act of 1954, as amended, AEC is au

thorized to prescribe such regulations or orders as it may deem 

necessary to guard against loss of special nuclear material. A 

basic fundamental to any arrangement for control over special nu

clear materials in the hands of industrial firms is the principle 

of periodic accounting for such materials. To fully implement this 

principle, a material,s control system must be devised requiring the 

use of records and reports showing the quantity of material that 

should be on hand and the taking of periodic physical inventories 

to show how much material i.s, in f i.Ct., on ha.nd~ Another aspect of 

this system is the development of records in such a manner as to 

permit the timely detection and localization of losses. 

As shown by OUL~ review, nei ther AEC nor NUi"lEC could identify 

the spec.ific causes for IvlUF of aDQu.t 93 kilograms U-235 as of Octo

ber 31, 1965, a substantial portion of which loss was ascribed to 

the WANL contract. With respe,-.L to the \{/iNL contract, the alterna

tive possibilities that present themselves are that the losses oc

curred in a number of contracts over a period of years without be

ing detected and the WANI.. contract became a repository for such 

losses or that the losses occucred within the WANL contract itself. 

The concli tion of 1'1UHEC' s reco:·r}s do not penni L us to make a cO~lclu

sive det8rmination as to the time or the manner in which the losse3 

occurred. AEC reviel,'Js and other da.ta suggest -eha t the losses oc,

curred over a period of ye&rs. 

Underlying thi.s inabi:.i ty to detect on a timely basis and de

termine the reasons for such a significant loss of special nuclear 

CEltlses. The ultimate or 

un()erlyin~~ cause, in our opinion, was the system of control that 
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evolved as a result of ASC's decision in 1955' to rely, in f!1c:dcing 

available special nuclear E,aterials to licensees, on the concept 

of intrinsic value and severe criminal penalties to adequately 

protect the Government's interest. The proximate causes are that 

there was an absence of definite criteria to direct or guide NUMEC 

in the formulation of an ncceptable materials control system and 

a lack of an effective approach to obtain improvements in the NUMEC 

system. 

AEC surveys over the years have repeatedly identified the need 

for improvements to NUr1EC's materials control system, and, at var

ious intervals, have resulted in concern as to the adequacy of 

NUMEC's controls over special nuclear materials. For the most 

part, AEC has attempted to obtain improvements in NUJ::1EC's system 

through encouragement and suggestions, rather than by more aggres

sive efforts to ensure the existence of an accurate and reliable 

materials control system. For example, considering the concern 

evidenced, we feel that it would have been appropriate to institute 

a resident inspection system at NUt1EC to provide AEC assurance that 

an accountability system was being developed and maintained, which 

would afford effective control over the material. 

Although AEC records indicate that NUMEC has generally re

sponded to suggestions made as a result of the surveys, it appears 

that NUMEC did not exert the sustained effort necessary to effect 

and maintain the accountability system improvements necessary for 

the localization and timely detection of losses. As late as the 

November 1965 survey, AEC stated that its audit of NUMEC records 

confirmed the findings of prior surveys that the records which pur

port to control internal movement of material were incomplete and 
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inadequate. Consequently, it appears that relatively significant 

progress in the development of a sound accountability system has 

occurred only in the recent past. 

A significant factor which we believe may have worked against 

AEC's ability to achieve the development of an effective materials 

control system at a much earlier date was that AEC did not define, 

except in broad terms, for the benefit of NUMEC, criteria or re

quirements which AEC considered necessary in the formulation of an 

adequate materials control systern. As a result, AEC was conducting 

reviews and making suggestions or reco~~endations for irr~rovements 

on the basis of criteria which was not necessarily apparent to 

NU:t--lEC. 

Another factor which may have hindered the development of an 

effective system was AEC's apparent inconsistency i.n its dealings 

with NUMEC. Generally, AEC reports, as a result of detailed sur·· 

veys, would identify the need for improvements; these needs, in our 

opinion, indi.cated serious weaknesses in NUMEC's system. Later, 

after brief visits to NUHEC, AEC would compliment NUHEC on the 

progress being made. Succeeding detailed surveys would there

after recite problems similar to those disclosed in prior surveys. 

As an- illustration, in October 1960, AEC's first survey report no-

tified NUy~C of the need to establish controls to localize losses; 

its most recent report, issued to NU~£C in January 1967, had rec

ommended improvements in this area. 

Also, it appears to have been incumbent on NU~~C to ensure the 

effective implementation of system improvements since, on the basis 

of the record, it should have been evident to NUl/lEe that its system 

was not prOViding a current and accurate accountability for the 

special nuclear materials for which it was responsible. In our 
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opinion, had AEC and NUHEC effectively falloy,Ted throLlgh to\·,rard the 

maintenance of a system which would localize and detect losses in 

a timely manner, it is conceivable that the specific causes of the 

experienced losses could have been identified. 

In	 11ay 1966, after reviewing its policy which was based on the 

intrinsic value concept, AEe concluded that a change should be made 

,in the direction of placing more reliance on positive requirements, 

with respect to domestic safeguards for licensees. There was, 

among the actions taken to strengthen the program since that time, 

approval by P£G on January 25, 1967, of amendments to 10 GFR 70 

which will require licensees holding more than specified minimum 

quantities of nuclear material to: 

1.	 Establish and maintain wTitten procedures for the control 
and accounting for special nuclear material in their pos
session. 

2.	 Submit full descriptions to AEC of the procedures for con
trol and accounting for special nuclear material and iden
tify to ABC the fundamental controls considered necessary 
for adequate safeguarding of the material. 

3.	 Perform inventories not less often than annually. 

In addition, provision has been made for expansion of the 

scope of surveys of special nuclear materials, held under lease and 

under fixed-price contracts and subcontracts, to include a determi

nation of the quantities of and the probable causes of process 

losses, accidental losses, wastes, write-offs, and MUF, and an 

evaluation of the significance of these quantities. 

We	 believe that AEG's revision of its 1955 decision toward 

controls over special nuclear materials in the hands of licensees 

is	 appropriate. The need for this revision became more imperative 
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with the advent of private ownership of special nuclear materials. 

This step in the development of the atomic industry will entail a 

lessening of the traditional contractual controls under which mate

rial has been furnished by ASC. Also, the need for more effective 

safeguards control is indicated in consideration of the anticipated 

growth of nuclear power, which will require greater participation 

by private industry in such areas as fuel fabrication and chemical 

separation and the handling of larger amounts of highly enriched 

uranium and plutonium. 

With respect to the current situation at NUMEC, our revie\v 

showed that, in the past year, NUI'JEC has made relatively signifi

cant improvements to its materials control system. For example, 

our review of selected transactions after January 1966 showed that, 

through a subsidiary ledger, NUI1EC TI1BS maintaining control o"\-er ma

terial by individual job and by material balance area and that the 

subsidiary ledger was being reconciled with the general ledger. In 

addi tion, NUr.lEC's records of recent burials \'7ere more complete 8.nd 

meaningful. Also, we noted that AEC's report on its most recent 

survey showed that 12 of the 13 recommendations for improvements in 

the accountability system, made as the result of the prior ~urvey, 

had been accomplished or were in Lhe process of being 9.ccomplished 

by NUMEC. 

We noted that improvements are still necessary in the area of 

localization and timely detection of losses. Also, on the basis of 

its most recent survey, l\EC, while recognizing that improvements 

have been made by NUMEC in the area of nuclear materials control, 

has yet to be satisfied as to the adequacy of the implementation of 

NU.MEC's system. By letter dated January 25, 1967, NUHEC advised 

AEC of the actions tha t had been :.1nd Vicr2 being taken to comply 
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wi th recommendations in AEC' s most rec0nt survey report and pro

posed March 31, 1967, as a date for a physical inventory of special 

nuclear material at NUMEC. 

By letter dated February 10, 1967, ORO advised N~1EC that it 

would observe the taking of the Mar(~1 31, 1967, physical inventory 

and would conduct a survey and submi tted for NU~1EC IS considerat ion 

a survey plan surrunary which had been developed by ORO as a means of 

arriving at a mutual understanding of the survey plans. We were 

subsequently advised that, by mut.ual agreement between AEC and 

NUMEC, the survey was delayed unt i 1, Apri 1 30, 1967, because it was 

expected that by that time the uranium inventory would have been 

reduced, and a more accurate physical inventory could be taken. 

After considering the history of this case, we expressed the 

view to N~1EC and AEC that this sur-ey should be utilized as a 

basis for developing a mutual understanding and agreement all. AEC 

requirements and for establishing j~~ntly a fully acceptable mate

rials control system on a timely basis. 

We were subsequently advised by AEC that its planned April 30, 

1967, inventory verification had been postponed because of the con

di tion of NUHEC IS urani un: inventory. NUMEC had advi sed AEC that 

approximately half of its uranium inventory was in scrap residues. 

NUMEC proceeded with its physical inventory on April 30, ~967, 

and so advised AEC during a meeting all. May 4, 1967. \le were in

formed that it was agreed during the meeting that Nut/lEC would pro

vide AEC with (1) a detailed description of the steps it had used 

to take the inventory, (2) all sampling, analytical, and other mea

surement data obtained from the physical inventory and NUMEC's in

terpretation of such data, and (3) N~1EC'S statement of its 

April 30, 1967, inventory. We were further informed that an AEC 

survey team arrived at NlMEC on May 10, 1967, to review the current 

situation. 
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CHtT 100001~'n..o. CAUl'. .IOtlI'I o. puroRr. " ... 
vlca Ct&I\I~MIVtCKAI""'AJ>f 

:~nvlr. ~P"CI[, 'L.L. f!tCHARO •• F'ioe~..l... Q~ 

WA"I'~E H. A!.,.'NALL. ~. CU>tTQtf ... I.NOt:R&Ott, No fila. 
'rHO"' .... O. ","ORRI., N. MO(. Al.1I[R"/' GeRr, TU"f. 

oIOHH "I'OUN". Til(, HENRY H. J ..~t>C'H. W---H., 

eRAJelI ttO_M£ft, CAl-I,., aOUfOXI! •• HICKl:hil..O')f'''::".''''''' 

\Y1LLlAM ~l. ""'T£' .......11•• (1:ong;ress) of tve t&~niteb §tates DroR'OIt D • .-.J.-(!H. V"t'. 
WAU..ACll: ,.. Vi'--..... ~. UTAHJOtlN CJI:~50H. ILL.. 

WI~~I"'Jol Me C>.iu..OCH, lY.~'O C:AKL T. CUPIT'''. N:i..,l'l.
JOINT COMMITIEE: ON ATO~llC ENERGY 

IOHN T. CONWlIl'. IOIiI:ClITlYK 1Jl1'lli:CTClR 

September 7, 1966 

Honorable Elmer B. Staats 
Comptroller General of the United States 
General Accounting Office 
Vrashington, D. C. 

Dear Mr .. Staats: 

This will confirrnthe discuss''jn on Auguat 29,1966 between 
the JCAE and GAO staff in which ALe :repl'esentative3 participated. 

With the implementation of the prh··ate ov:nerehip legislation, 
the Joint CornlrJ.tt0e has been concerned as to fhe a.dequ::tcy Ol 
AEC' B regulation.s and contractu~d arrangernentEl relating to the 
acco\.tllta.bility and c::"feguardin~ of [;pecio.l n:~clt;ar lTlntcri~";,l. The. 
Coxnmittec is particularly inte.l.·esu:d in asccl'tt;o.~i~J.ing wb::~.t ch,tngcG, 
if any, lnay be necessary in exiuting l·cgula,tions; contracts and 
procedures, particularly with regard to AEC licensees. 

In this connection I v/ould vppreciate it if the GAO will revie~v 

the past procedures enlployed by :i'-~uclear ~'/laterials and Equiprn~3nt 

Corporation (l'1UJ.\riEC) ior the safegl.~~al'ding a.nd accountability cf J\.EC
ovri1ed spe cial nuclear lnaterj,al. The GAO is reque fJtecl to rcvie·'.v the 
written reports of ..·......EC 1 S investigation of the re cently 1'12 p()l't~d los s 
of substantial an"'.0UTJts 01 spcci,d nuclear matcriE-.l (;t NUl,/1EC and to 
examine into the deterrnin;:ltion of loss cha:'sc5 and ,~3sociated A,.EC 
use charges. Pal·t:i.cular cntentioH is requestE:d to t2 gi'llcn to a'p~' 

praising the inlernal controls ,.l..nu a,ccounto.bility of ::;p~c.::ia1. nuclear 
lnaterial, including rev'iew of the COl11.pa. ny t 8 iin;.LTicj.al and inventory 
control :records. There::dc~r, it is requ~sted that the GAO make a 
con1.parative rev-ie'w of t~.\·O cr th1'es other cOll1.panie:.-: doing C~)I'j,lnar

able wod\. under sirDiia.r AEG reg~,;]a,do:n.8 a..nd (:Ol1l;;'B.cLual a,!':ri!r:ge .. 

ments in an eHort to ascertain to v/hat extent the situation at 1-,fU:r..{EC 
Inay be unique or if it is charc... ..:tb:rietic of t.he industry. 
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Honorable Elmer B. Staats 

I would appreciate it if a written report of your findings and 
conclusions will be Bubmitted to the Joint Committee at yOUl" earliest 
convenience. 

Thank you for ~our past and present cooperation. 

Sincerely yours, 

figl~JlLr~~~ 
Chet Holifield . 
Chairman 
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Nuclear Materials and Equipment Corporation Apollo. Pennsylvania 15613 Telephone GRover 2·8411 Cable NUMEC 

December 29, 1965 

Mr. Douglas George
 
Director, Division of Nuclear Materials l"'.L8.nagernent
 
United States Atomic Energy Commission
 
Washington, D. C. 20545
 

Dear Mr", George: 

In the course of the past two months, representatives of The Division 
of Nuclear Z·b.terials Management have conducted an extensive physical in
ventory at Nm1EC and have eX:llnined the Company's records in an effort to 
determine the disposition of approxilT19.tely 55 kilograT'is of uraniun-235, 
presently u..naccounted for under Hestinghouse A.stronucl8ar ~J.rchase Order No. 
59-NP-12674. Although the precise dimensions of the materials loss have not 
as yet been established, we fully appreciate the overriding importance of 
investigating and resolving any q'J.8stion of safeguards connected therewith 
at the earliest possible date. 

Necessarily, in any task as complex as the Com","nission's current in
vestigation, YOllr staff 'Hill have derived a vast amount of in.forn:'Jltion from 
the records of the Company and through corrversations .....rith rftJt1EC personnel. 
Because much of this data has been derived from old and, in some instances, 
inconlplete records or from the recollections of individuals of the events of 
several years ago, the infol'!l12tion you have received may be someuhat fragmentary. 
Accordingly, I beliove it Hould be helpful if He Here to set forth, as com
pletely as possible, our best analysis of the disposition of the material 
presently unaccounted for under Purchase Order 59-NP-12674 (NUHEC Contract 
1231) • 

Unusual Nature of The 1231 Contract 

In order to place this matter in porspective, it ls importa.nt to 
understand the nature of the product and the process reqlured under the 1231 
Contract. The manufacture of p;yrolytic graphite coated uranium dicarbide 
fuel particles on a productton scale had never been done before. In general, 
the process involved the follo'i-ring steps: (1) conversion of UF6 to U0 ; (2)

2
blending of U0

2 
with graphite and a bindor material; (3) pressing of tfte 

~ ~- ~ 

/ ......, 
il 

,.i
~ 

.... "..,.'i.~" 
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blended material into sinter stock; (LL) ;.;intering of the prossed I1".r'3terialj 
(5) cru.shing of the sintered stock to fOrr:1 melt stocK; (6) melting of the 
material by direct arc to form carbide ingots; (7) cl~shing, grinding and 
sizing of the ingots to forffi fine on-size"particles; (8) spheroidizing of the 
particles in a pl3sn~ tDrch; (9) carbon coating of the spheric~l particles in 
an induction heated fluid bed reactor in an atmosphere of methane A.nd an 
inert carrier gas. 

Although the foregoing is only a brief description of the process, it 
may serve to illustrate the complerity of the manufe> ctllring operation 1-lhich 
Nay be characterized fairly as an 8";::tre!"'!ely dirty 2nd dusty process. As 
described belo'A", more fully, NlW[EC' c product :.rield in this process was quite 
lOvI, necessitating an extensive recycling of ~terial in order to deliver 
sufficient product to the customer. EA~ensive recycling of material, as you 
know, inevitably involves a repetition of losses. 

As noted earlier, the manufacture of this material was, for NUMEC, a 
tlfirst of a kind contract"; it has never been performed again by the Company. 
Consequently, our direct experience factors are limited in terms of comparing 
the losses on this job with other contracts. Nevertheless, we believe it is 
not inconceivable that high losses· -- Dorhaus liD to 30 kilograms of material 
(or 3%) -- lTlay have been experienced in this ~ll1iq~e and COl'T1plex operation. For 
instance, on jobs involving the saI"'le r.lunber of unit cperations, but on tAAterial 
inherently less dusty in nature, we have experienced losses of the saITle 
maGnitUde. 

Even assurning, hOloJever, that such losses Here experienced, this i-rill not 
fully explain the disposition of the total amount of U-235 presently unaccounted 
for, approxL.'l'J.ately 6 percent of the total U-235 received by !'ful"IEC for pro
cessing under the contract. Such an explanation must be derived from an 
examination of NUi'1EC' s scrap recovery operations. 

Scran Generated Under 1231 Contract 

The basic reference point in an inauiry into the disposition of 1231 
material must be the amount of scrap f>8nerated under the contract. 

*As used in this context, losses are defined as both the ~ccounted for and 
the unaccounted for losses, i.e., all Material not shipped to the customer 
as product or returned to the Commission as recovered from scrap. 
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The records of NUf.mC' s CP-2 facility, in Hhich the initial conversion of 
UF6 to DO') HllS pm'formed ~ show that 121..0 kilograms of rrw.terial entered the 
facility for c:)nv(~rsion under the 1231 cantors.ct. It should be noted, however, 
that only 10,Y/ kilog1'ar:ls of UF6 cont0.ining 93+ percent U-2J5 were furnished 
by the custorl<.3r for conversion under tbe contract. The difference (153 
kilograms) represonts the' q'J.antity of recycl,-sd material required to make the 
final product accepted by the customer. It is, therefore, apparent that 
153 kilogr;'3.!'r1s ()f l'ecycle material Hero, at sone point, reprocossed in NU1lliC's 
facilities. I ..... lustrativ8 of t:-;'G process by Hhich sl..~ch reeycle material is 
generated 1s the inj tLd conversion (UFt tC) va:) in the CP71 r:::~1.Cility. 
NUHEC's records ShOH that this conv0rsit5n .,.;roB s performed in~C.a:.:Et:'discrete 
batches of apprOX_Lrru.1 tely ita, 2?2, 2-52, 150 ,,,ntl 250 kilograms each, spaced 
three months apart DebtTeen Octobol' 1962 and October, 196J. One 1·muld expect 
to leavo oGhind, j.n the first pass throllg:h the facility, approxirn.ately ten 
kilogra!Tl0 of l"'.E<Lerial from 83 ell batch. This n:m-<:li.eld uranium settles in 
clean-up materi8.1s ani in the for:'l of other \,J(l3tes \,'Ihich are sUbsoquently 
recoverod 8.nc1 recycled. Thus, in the inj tj a.J. step of the process, at least 
50 of the 153 kilogrBt1s of scrap de sed.bod at078 t '.JerG generated. 

It is also clear, in vieit~ of the fact that 108'1 ld.1G~:r8.l'l1S Fere 
~ d 't.' . "'--' .,~ ", .. ,~.' ,. ...".. ,''''"';~~,''~processed to prod\lc8 ?(~) kilograms 01 en prOGue '. . 'Cc; ••• ,;, ...., ••: ...." ••,;;;;.~ib 

that NT.JHEC had as inventory, after final prod11.ct ~;bjp,"2ri '_, ~: ,::.,:'..1 j2!~ ldlograms 
of material (proce.::s los~)es aside) ~~ich it was requirej to reprocess. 

Finally, it shoulcl be noted th'lt 65 kilogra:~i3 of uranilJ~']j, in the form 
of U0 prel~ared by i';:jl·.'J~C frorr'. the afo:cc:',entioned sc.cap, Here rejected by the

2
custonler. This :::'1 terial, too s requirso reprocessing. 

In surmntl.r;l, a t/)L:l of 54 2 kilograms (153 + 324 + 65) of scrap uranium, 
generated under thE: :1231. ccntra8t., ,,·/e1''3 at v8.rious ti!11'3S injectcd into N1JI1EC· s 
scrap recovery strDdm. It is in the reprocessing of this 542 kilOGrams of 
Inatorinl t,n:1t there exists the gl'satest po:-;:~ibility of I:1.b:ing and consequent 
allocation of sp88i31 rncl.e.;,r material to other contracts. 

The possibility for the 9.110eaticn of rt?c tt;rials generated in the recovery 
of scrap to contracts other tha.n 1231 is quite groa.t in vie-,.; of the manner in 
\·.;hich NtEEC's scrap reco'!ory Op91'ation 1';,,\S conducted. 

A scrap reCO iT8.cy f':Jcdli ty, in a company lundl-i..ng a large nU!llber of 
special nuclear fila Lerialfi c:oncracts e:lch :."'::21', cannot be reserved for en 

extended period Gf "Urr18 to recover all of tb9 scrap that may be generated 
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under a contract Hhi,~h may r~ouirG a year or morc to complete anrl vlhich, from 
time to time, may gener:1te quantities of scrap I!'v'3.terial. Of n~::ess1t.y, the 
scrap from a long-term contrfict must be schs,hled for recovery interrnittently 
with scrap r,1aterial from other contracts. Such vias the caS8 1-ri th respect to 
the 1231 scrap material. 

A IT!ajor cle::m-up behleen jobs Hould be required in ordol' to insure 
against the clovmgradinF£ of 1"natorial in an interr'littent operation of this type. 
Such a clean-up itself, hOi-iever~ ';rill f8nerate addition.3l losses since 
material is bound to be lost in the huge amounts of solution Y'",'-.pd.red to 
adequately clean tho cornplox efJuir:T!('nt in the plant. 

~oreover, since the scrap recover,v oper;;tion involvos a solvent ex
traction process, one r:1ust reach near sa C1J.l'F. tion 6';.llilit)ri<.un in the plant 
before extracted rrL9.terial is chen,ically clean. Thus, the first !l1aterial 
removed from the process must alv::qs be recycled to achi(~ve clean material. 
Correspondingly, the ffic-tterial l2.~t removed from tho process is, as a general 
lnatter, never pure enough to be used in end product and, therpfore, again 
becomes scr,;,p. 

The foregoing 5uggsfts the economic ir~easibility, if not the practical 
i!trpos sibility of totally ssgre/;'; b.n:; each job in a plant with a vie,;·; to.....ard 
"finishing" each job before movin£,: to tho next. To off~et these consequE".nces, 
it was m~lliC's practice to segregate material by contract only through the 
point of dissolution, at i·Jhich point the accountability under ;1 civen cont:l."a ct 
was established. 1~ere2fter, our scrap recovery equipment was operated on a 
"":leel t ') toe II ba sis ,·;1tlJ01Jt seGrer~tl t50n of m:'lteri·?l hehreen ,jcbs. Thus, if 
scrap from ten jobs, for example, was processed in one recovery campaign, 
cert2.in assurr,ptions had to be marie in D.ssigning the recovorod rl\::lt6r-1.al beh-;een 
the originating contracts. This assigrnent was made on a basis proportionate 
to each contract's feed contribution. Losse.s '::ere calcu13tod in the manner 
described belo·H. Vie believe that this method of scrap recovery operation is 
generally consistent with industry practice. 

Disposition of 1231 Materi~l (1962-63) 

With this 5.ruonnation as background, it becomes pertinent to 8Xflmine 
the scrap recovery contracts most likely processed at mmEC rlu.l.'ing the sarna 
time the 1231 contract vJas active. T~ble I, attadv:'d, lists these contracts. 
\-Je beli-ev"e these jobs were run on a "heel to toe" basis in conjunction with 
the recycle and/or scrap materi.'\l fron Contract 1231. Excluded, hOvlever, 
are those contr~cts involving the ~rocessing of uranil~m of less than 5% 
enrichment. Since NUMEC maintained a sq~arate rf'Oprocessing facility for 
material less than 51. enriched, it is unlikely that such material would have 
been run on a "heel to toe" basis "lith highly enriched material. 
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The total quantity of 1Jranillffi represented by the contracts in Table I 
is approximc..tely h70 kilograms of U-2J5. These jobs \-rere closed ont with an 
average overall U-2J5 loss of approxiffi~tely 1.5 per cent, or 7 kilograms. 
The avera(;e 1.5 1;'-'1' cent loss figuro was selected (In the basis of our best 
estimate, at tho time, of the losses 9Y:perienced in our recovery operation. 
A definite., fiC.lre could not be 8~tabli.shei since, in the "11·)el to toe" prcces5', 
described above, thero was no complete clean-up between reprocessing campaigns. 
It is important to not,::, at this point, that duo to the complexity and qua.ntity 
of the scrap on h:md during 1962.. 1963, there Has a large uncertqinty with 
respect to total plant accountability durint?; thi3 period. As a result there 
was no clear eviden~e, at the timo, to indica.to that the 1. 5 per cent figure 
was inaccurate. 

It was only wi thin the last year, durinf3 vrhich NtJ'NEC performoctt1.Vo large 
scrap contracts of 108 kilogr3ffis (i\T( '+0-1) JJ02J and 137 kilograms I;'T( 40-1) 33761 
that it bcccifle evident that the losses l,-!C}'e ~reater than those initially 
anticipated. In both cases, a closed acc()u.ntability Has maintained; that is, 
there I-J'as no "eross-Qver" betv.rcen jobs. In the first case, losses Here 4.1 
per cent; in tIlE: :;econd, 3.0 per cent. (The second contract is :Jpproximate 
because final &.ccountability has not Leen established.) In both casS!s the 
scrap involved was similar i.n nature to thA.t process8d dnring 1962-196J and, 
accordingly, utilized no:~rly the same' process chert1.istry and equipm(mt. On the 
basis of our eurrent 8y.:pori8nce, it. ~lC'ulri aprear that a loss f2ctor of J.5 per 
cent may h~lve :6en ::]()l'e appropriate than Gne per cent. On this basis s the 
losses expcriGr,cedmder tLo scrap reCOV817 contr9.cts iter:'lized in Table I 
could havo been i6.5 kilograms inst?aa. of the '7 rcilo6rarrls declared. This 
would suegest that approxir~tely 9 kilOGrams of 12J1 contract U-235 could have 
been inadvertently rr...ixed and ret11rned ,-Tith material under these scrap recovery 
contracts. 

To further subsL:mtiate the possibility of mixing of rnatsrial frem the 
12)1 contract, \18 1'81'31' you to a lett~r of July 8, 1963, froPl A. H. Kasberg, 
r-rm·mc, to T. C. Johnson, 1destj ngr,o:lse Astl'Orl11C!_ear, 8 copy of "rhich is attached. 
This le~.t.e:r irj{~icates that 30 ki1cO:::Y'UlE5 ol, cu~-of-specific~tionU0 ~2C.:3 ~gs2
of U) V2.S scl18 c11l10d foi:' scrap ret~J.L·n to OBI-':" fadg8. The onJ..y suppcrtlng 8VJ.dence 
to ShOH that this material Has rGi..urned is nn ontry on j·a·1E-CCC-9S, a CODY of 
which :ts 8 ttached, inc:U.catin~ th!l t only 21. L~ kilo~,~rb.ms of uraniU~[l, 51il;h tly 
downgraded, was returned. This suggests the possibility that 4.6 kiloG~ans 

of 1231 contract ;'1.9teri:ll may have in the course of scrap rocovery, been 
returned under other contracts. 

.3 
A furtLer eXfHnple is illu.str&t8d in tho attached memo of October 5, 1931' 

I 

~ from C. Beltran-, :F_~:~;~C~ to F. Fcrscher, ;·itJHEC, describing a degradation 
I incident involving 2.? kilcgrams of 12J1 contr:wt material. -~'le find nol evidGn~e thst this rncctsl'ial was rehn'ned as 1231 rn.ateriaL It can be reasonably 

f 
inferred that this ll1.!lt>': rial may have been r<:Jcovored along .....ri th othor scrap 
material alld s~lb3ecpently rot1.;rn(~·dt <11though pos::.ibly rnisider.tified. 
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These are but examples of spocific instances in vrhich 12)1 contract 
material r.ight have been mixed ~:rith other scrap. The fact of overrid:i ng 
importance, hOH8ver, is that beca'J se of tho n:J.ture of NUi,§C' s scrap rocovery 
opera.tions, it is highly probable th:lt scrap from the 12J1 contract rn.ay bave 
been returned under other purchase orders. 

f.", 

Disposition of 12'31 Haterial as a Function of Overall Compony Oper3.tions (1960-~963) 

Th0 foregaing analysis covers or~y the period during which 1231 contract 
material Has ~eing processed at N·Ur-iEC. It is important to nc-te t hov]sver, that 
the same type of scrap recove17 opel''1tion ·~·ias conducted at H1JtiJEC prior to the 
arrival of thE: 1231 rna terial cr0a tin;:: tho? S<1JtlF' po::>sibility of unavoidable 
mixing of r1aterial. In the period, prior to and during 't-rhich, 1231 m!J.terial 
waD being processed at HtJ'HEC, a large nurnher of scrap recover,Y contracts 
involving 1020 kilograms U-235 in sCY'ap ,,;rere processed and closed including 
contracts Sh01r.111 in 'l<3ble I, plas additional contracts shovm in Table II. Using 
an estir'l3ted aver~~e 1.5 per cent loss figure, NU1·1EC declared losses of ap
proximately 15 :(i-~o.;r2ns J-235 on t1l8se contracts. Had the rr,ore recently 
derived 1052 figure of 3.5 per cent beerl used, losses could have amounted to 
3~ kilo[ra~s U-?35. 

It is pe-ssible that the diff"r811ce, arr:onnting to 21 kilograms U-235 HJS 

compensated for through the return of scrap r.atcl'ial from other purchase 
orders closed out before, and c'.lring, tr.e 1231 contre..ct. Scrap fro!n the 1231 
contract, it can be reasonably surmised, r-:-;2.Y in turn, have been returned 1Indar 
these p12T'chase orde:':.;. Although it is not possible to state that a given amount 
')f 1231 P1rl.terial VJ;tS returned. u.nder anC'ther given purchase order, it is neverthe
less probablE) that the net difference - 21 kilograms - (which includes the 9 
kilogra~s discussed above) has, in fact., cernA to reside in the 1231 contract. 

The 1231 contract has bocome the final repository of these esti~ted 

losses through a chain of relatively recent Events. It is olLly vrithin the 
past year, that through a concerted measurement effort and a reduction in the 
W]1EC inventory, it became possible to measure l~th a reasonable c~rtainty~ the 
J11aterials loss experienced at mrr·1EC. Afte:l" a close-out of all in:lctl.ve NUl'1EC 
contracts, only the 1231 contract rem~ined as the identifiable point for all 
other prior rnisassigned losses. 

With respect to r~~1EC's over-all facility operrttion, I believe your 
analysis Hill indicate that HUHEC' 5 loss experience is "rell vdthin the ranga 
one might reasonably expect in a facility such as ours. Mor,')over, our loss 
experience is probably not significantly higher than that of other facilities ..
of a like nature. AccordinglYt the possibility of any diversion of special 
nuclear material can be discounted with reasonable certainty. 
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I hope that this inforIMtion will assist you in your investigation of 
this matter. Should you desire any further information, please do not 
hesitate to calIon us. 

Very truly yours, 

(j4N ~ fl.c {/' 
s. A. Weber 

Accountability Representative 

SAW/geo 
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NUMEC' S COf'l1"E~:;'I S AND OUR EVALUAT ION---------- -, ~_.-- ----------_._--_._

NUNEC commented on our draft report in a letter dated 

April 7, 1967, and these comments were further explot'ed \'li th NUMEC 

representatives in a meeting on April 11, 1967. We were advised 

that NUMEC's comments, vlhich follow together with our evaluation 

thereof, were made w~th the understanding that this report i$ one 

of several examining the efficacy of accountability controls at a 

number of industrial facilities and, therefore, that the conclu

sions expressed by us are not necessarily unique to Nl.JHEC. The un

derlined material quoted by N1JHEC was included in the GAO draft re

port submitted to the company for comment. 

rt (1)	 ','0',* NU1jJ~ t S_yE! ~t_""'proce~t~_I-~:.?__~nd -1~I.~~:;..t~.s:es for 
!he ac.!=c)ull!.53..r2.t1.trL2J spec iaL_ nuc)e0..r-J!l2 t~rla 1 
:~~~l~~PO ~. s'~f fie i ~~~ 1v a d'2g.~.<3 te t~_~i.dc.Q.tify. 
lo~s(~s _Q..f.._~rani~~"I;,:ri th §..E'2~~~~fic _i2l?s_.Q~!:_~rocess 

areas_ or ·~.rith __thc_)2S?riQ.9 of time in "U"1ich such 
losses occurred.' 

"This opinion addresses itself to one of tHO principal 
facets of a safeguards system; namely, the procedures 
purporting to control intern8l movements of material and 
the mechanisms for reporting thereon. An adequate safe
guards system, however, has another significant element 
the control of external transactions. (The accountabil 
ity requirements of 10 eFR 70, as initially published, 
were basically devoted to control of external transac
tions. ***.) We believe the record will show that trans
actions involving the introduction and removal of mate
rial from the Apollo plant have, on the whole, been well 
documented and controlled. Accordingly, we offer for your 
consideration that the above-referenced statement be 
amended to read as follows: 

'Although the record indicates that external trans
actions (those involving the introduction or re
moval of special nuclear material from the Apollo 
plant) have been reasonably well controlled and doc
ullented, in our opinion, NUMEC's internal controls 
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"This statement is unnecessarily vague and susceptible of 
an interpretation which we do not believe is intended. 
The report *** notes that the principal underpinning of 
the Commission's 1955 policy Has the expectation that fi
nancial respoGsibility (coupled with the criminal penal
ties involved) would provide the incentive necessary for 
individual companies to create and enforce an adequate 
accountability system. The report then expresses the 
opinion, noted above, that, at least with respect to in
ternal controls, NlJHEC's procedures have, in the past 
been inadequate. We believe the ultim3te conclusion in
tended iIO'o'\ is: 

'Also, it appears that financial responsibility, the 
essential underpinning of the Commission's 1955 pol
icy decision with respect to materials accountabil
ity, failed to provide the expected incentive for 
the creation and enforcement of an adequate system 
of internal controls at N1J1'-iEC to identify losses of 
uranium \vi th specific jobs, process oreas or time 
periods. ' 

"We suggest the foregoing *** as being more accurate and 
representa tive of the cone Ius ion intended by the report. 'I 

We agree that the use of the term 'prudent businessman con

cept" in this instance could result in misinterpretation. Accord

ingly, we have revised this section of the report to more clearly 

indicate our position. 

"(3)	 '***. AEC records in_d,ica te tl~a t NUMEC has gen
era lly responded to S\..l:.gf!.estions made as a re
suI t of tbe surveys. HO';'~~,ver) ita p2..~a):-s_-!:Dat 
NUHEC did not exert the s'llstained effort neces--_._---------- 
sary to effect and maintain the accountability 
system improvements necessary for the localiza
tion and timely detQc~ion of losses.' 

"The record, in our view, does not support the conclusion 
expressed in the second sentence, above. The survey reports 
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over the past six years repeatedly note 'significant pro
gress,' 'commendable performance' and 'positive coopera
tion' by NUl:'1EC. Reports to thi s da te, continue to note 
significant improvements in NUHEC's accountability sys
tem. To the extent that deficiencies have been noted 
from time to time, it must be remembered that an account
ability system is not static. As new procedures are 
employed - and this is particularly true at Nill1EC where, 
as your report notes, 'first of a kind contracts' have 
been characteristically performed - the accountability 
system must often be modified. Moreover, certain objec
tives of a good accountability system, particularly in 
relation to the localization of losses, pose a never end
ing challenge. That a recommendation relating to the lo
calization of losses is made repeatedly, is not an indica
tion of a continuing deficiency but rather a call for in
creased effort to meet a continuously moving target. 

"AI though many of these points are made else'\vhere in your 
report, we believe they should be included$ at least in 
summary fashion, in the last paragraph on Page 7 [of the 
draft report] in order to place your statement of opinion 
in a reasonable context." 

As we mentioned in the report, on a number of occasi.ons AEC 

reports and letters resulting from surveys and visits to NUt'lEC do 

comment on NilllEC's progress and atti tude in a favorable manner. He 

agree also that a sound accountability system cannot remain static. 

In this connection N~lEC should have anticipated the need for and 

i!1itiated changes to its accountability system to afford proper lo

calization of losses. The record which contains repeated AEC reG

omrnendations and suggestions relating to localization of losses 

seems to indicate that Nl1}1EC did not aSS1...1rne such initiative but, at 

best, may have at times reacted to the initiative provided by AEC. 

We believe that the overall record of NDrlEC's exp2rience in this 

area of activity clearly SUppoT'ts the view that NUI"lEC did not exert 

the sustained effort necessary to effect and maintai.n the 
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accountability system improvements necessary for the localization 

and timely detection of losses. 

11 (4) I ,'do'(. ORO noted in its letter that NilllE~~as 

mi~ing uranium from several contr2cts which 
prohibi ted comrninglir~, th.:t t ~oiltainers of 
l..rca q.J. \..:;11 "le r e ~J:'~ r 1y 1abe1~_1..t__._C2!J d._ t b!1 t 
NU1·F:-,C Ivas not SUbi"!l~tting cOrt1Dlete and factual 
material balance reports to AEC. I 

"The foregoing SUJrl.l1ary of the Apri 1 1964 survey report is 
misleading. To the extent it implies a deliberate com- . 
mingling of material it is in error. The only reference 
to commingling in the AEC's letter is promptly accompanied 
by an acknowledgement that such com~ingling was the result 
of an inadvertent mis-labeling of a container of material. 
It should be made clear in your report that NUMEC has not 
engaged in, and has never been accused of, the unautho
rized commingling of material. 

"The reference to incomplete or non-factual material bal
ance reports is likewise out of context. The AECls criti
cism was aimed at the existence of two internal scrap ac
counts (one for lease material; the other for station ma
terial) of which the AEC was aware but which had not been 
reflected in the Company's monthly material balance re
ports. In accordance with AECl s instructions, subsequent 
material balance reports h3ve reflected these scrap ac
counts. There was not, however, at any time an attempt 
to withh8ld data not already known to AEC. We believe 
your discussion of the April 1964 survey report should be 
amended to reflect these f~cts. 

"In the same vein, we would like to request some modest 
expansion of the paragraph *** outlining the position ex
pressed by NUMEC in its letter of January 18, 1967 con
cerning, inter alia, the 1964 survey. This paraphrase of 
our position fails to convey an appreciation of the spe
cial problems associated with accountability for materials 
in scrap recovery operations. W2 suggest, in the alter
native, a direct quote from our letter of January 18, 1967 
beginning with the third full paragraph, Page 4 (~ careful 
review ... ) and ending with the paragraph continuing over 
to Page 5 ( ... to assure the proper safeguarding of spe
cial nuclear material ..• ')." 
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~ We have expanded the report to delineate AEC's findings re

sulting from its survey of February 196/+ and NUHEC's position on Ithe significance of these findings as expressed in a letter dated' 

January 18, 1967. NUl'/IEe concluded that, ~lhen considered in the I 
f:\ 

context of current standards and requirements, the findings of the 
~j. 
r 'I. 

~.April 1964 survey report would not reflect a determination by AEC 

that NUMEC's system \vas inadequate to ensure the proper safeguard

ing of special nuclear material. It was, however, the opinion of 

the survey team that N1JrJEC had E:'~xpended insufficient thought and 

effort in the interests of establishing an acceptable and realistic 

accounting structure for the recording and reporting of special nu

clear materials. Moreover, in our opinion, AEC's letter of 

Apri 1 1, 1964, advi sing Nu1~lEC tha t : 

"Failure to comply with acceptable scrap processing and
 
special nuclear material accounting procedures may re

quire the AEC to take appropriate action including that
 
which would preclude your receipt and processing of spe

cial nuclear matcrials."
 

evidenced serious concern over the adequacy of Nl~ffiC's then exist 

ing acco~.lntabili ty practi.ces as they related to the scrap recovery 

operations. 

"(5) '*~* .QJ39_ Cl]:.r~o~S1.YJ ..3~~<t NUJ:J1~g~h~.t tbS~.._.p_~rceS.U~_9f 
ma !.gxJ.5~.L.J..~~~~·:.f.S_~L~ l :1 ~~:~:1. __f 0 j~ _~~fdF 2-._~l.t~~1~~~€~ d l::.Y_ 
c am E~Ij~L~1-._t.t~S:. __~:.).1~:~.?_!-:_F2.SL)~2 QJ~ __ i r, v_~~ n ~_C2X:Lto ~ 11~ 
2bY~i-_~:.5l.- t--il~v ·~~_~U.·_'2!.~17~Q..~_~~S1_1?(~~1- c ql~l t_1.0.? S of 
~l1~0.)J.L1;~~~_ EI~)2~!X_~_..J_j__"[:.~~:~_q..D_t. __1[=·~z..~_~L 3_~]~S _.Rt~~rc ~n ~_ 

19 :) .s_Qj:-_~_~~ ..D_i~~"·~i} __\.(::D:_~·~_15_.Q_::I.,g_~~n 1~_..·~L.. 23_2_~_si 

6.01_1?~I..~_~_nt lQ.?s of 1~~s02d_.n~c12(·~r....l0.9teria~~. 

0E:9-~..t (l t.:-~SL_!)13:J~_"tll'~s ~I?!0 rc;..~I~t:::t".~~S \·1£)~~E.0.I!.-0.~:.

C(~SS 2_t_J=LClt ·~~11j:-C:)l__:,.!'3~_acC2.~..TY~'0P.....;l.9 tC2. AEC. I 

"The foregoing, Hhilc: su"bstanti_ally a direct quote from 
an AEC l(~tter of October 15, 1:;6LI, uses the term 'MUF' 
erroneously, imply.i.ng that an lMUF' is a 'loss.' As your 
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own report *** corre2tly nOLes, MUF is merely a conve
nient means for expressing the uncertainty on a given in
ventory. It is not a 'loss' but rather, as you note, 
'the result of uncertainties of measurements, unknown 
losses and undetected errors.' Moreover, in seeking to 
relate a MUF to the quantity (f material handled, it is 
not meaningful to compare the adjusted book inventory to 
the physical inventory and then take the difference and 
express it as a percentage of the adjusted book inventory. 
The MUF is more properly expressed as a percentage of the 
total amount of material received or shipped in a given 
category or under a given cont~act. 

"Based on the foregoing, we suggest that the referenced 
statement *** be deleted and be replaced by a statement 
such as: 

'ORO also advised NL~EC that the MUFs disclosed by 
its physical inventory were in excess of that which 
was normally acceptable ... 0 AEC.'" 

Because the percentages and tprms used in the cited sentence 

may be subject to misinterpretation, we have revised the sentence 

in accordance with Nill1EC's suggestion. While we do not agree that 

MUF is merely a convenient means ror expressing the uncertainty on 

a given inventory or tnat the L?thod used by ORO to arrive at loss 

percentages is necessarily not meaningful, these matters are no 

longer pertinent to the section of the report to which NUHEe's com

ments are addressed. 

"(6) '***: The reoort stated- that on the basis of_. 
the survey team's f il'~gi- ngs 7 the taLa). cumula
tive loss was established at 178 kilograms U-235 

~_.---~-..,;~..;.. 

as of October 31, 1965, or 29 kilograms more 
than had been reported to AEC by NlJlvlEC in peri 
odic reports.' 

"This statement, standing alone, carries the inference 
that NU~~C had understated its losses to the extent of 
29 kilograms. It should be noted that the last report 
made by NUMEC and based on a physical inventory had been 
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submitted more than six months prior to the date of the 
above-referenced report. One would naturally expect ad
ditional losses in the course of processing additional 
material over a six-month period. Accordi.ngly, lYe sug
gest the deletion of the words 'or 29 kilograms more than 
had	 been reported to AEC by Nm~1EC in periodic reports.'" 

We did not intend to imply that NUHEC had deliberately under

stated its losses but intended only to poi.nt out that t:he AEC sur

vey	 disclose~ significant losses in addition to those previously 

recognized. To avoid possible misinterpretation we have deleted 

reference to the additional losses in the report. 

"*** the report extracts three statements of opinion by 
the AEC regarding the most rE:;cent inventory and survey at 
NUHEC. Briefly, they are: 

"a.	 NUf'1J~C di d not rna intain cornple"te records of 
kno'''n process losses and losses are, there
f orE-~, under s ta t ed . 

Jib.	 Lc'1bel data Here not adE::quate to provide an 
accurate inventory. 

lie.	 NUj>''fEC di.d not include certain filters in 
its inventory report. 

"Your report extracts from a 'NUNEC letter of January 25, 
1967, to AEC C1 SllJft.I~a ry of our po si tion "vi th res pee t to IItem 'b' abovl~. It should be noted tha t our letter a Iso I 

expressf:::d a very cl(~C!r. po:::~it:ion wi th re.spect to Itel'lis 'a'	 
( 

I 
and 'c I. \r.Ji til r(~Sp2C t to the unde·r.stat2I11ent. of knO'dn pro
cess lQsses, H'2. pointed out that extensive data \o;rhich had I

I 

already L:~en m,~lclc availe,ble to the AEC on losses through I 

stack cHid liqu i.d effllJt~:nt discharges had D,yt been re t 
flectC?-d ifi ()t.1l· l~cporj.=s to th;~ C011,;(ds~.;ion becatJsE: of our ! 

{ .uncert.[1 int:..y ~. i 7',h J:-::'s'l,':;::'c t to "c.be:; ;·~·jE.>,~nl~; of ClTJPcJrtioning
'"	 . ~ 

these lo::;~;2E~ by cOlltrCict. \IE; nU'L:t.:d, furth,:~r, tha. t a pro- Irati.ng Clgreem£~nt l:'I:_~achc~d wi th AEC vTould eliminatt? this 
I 

I 
73	 

\ 

I 
~ 



APPENDIX III
 
Page 9
 

problem henceforth. He::. specifica lly noted tha t NlJtlEC had 
never failed to report a known process loss which could 
be associated with a specific contract. 

"Wi th respect to Item 'c', it may be '-lell to quote as 
follows from our letter of January 25, 1967, to AEC in 
which it is made clear that any failure to report filters 
on our inventory report was the product of a misunder
standing: 

'Your 0plnlon notes that there are a nwnber of con
taminated air filters stored without a measured con~ 

tent, and that there apparently was a misunderstand
ing with the AEC concerning the inventory of these 
items. It was our understanding that the AEC 
planned, as they had done in N~vernber, 1965, to 
measure all of these filters independently. We re
gret	 that a misunderstanding existed regarding the 
measuring or filters, and we are actively engag2d at 
this	 time not only in measuring the uranium content 
of these filters, but in sorting out those which 
contain recoverable quantities of uraniun.' 

"He suggest that these facts be included in your discus
sion of our response to the opinions expressed by AEC as 
part of i ts Novemb(~r 1966, survey." 

To more fully report on the circumstances resulting in AEC's 

opinion that NUMEC's stated inventory as of September 30, 1966, did 

not fairly present actual holdings, we have expanded our discussion 

of AEC's three stated objections and Nill1EC's position thereto. 

II (8)	 ,***: During the Pf~r:Lod o_L_2..ur -!:ev:L~!i'....t \'le X_ound 
that addit,ion§) lqss~_s hj?-d b.Qen~is~lo_~ed and 
NUHEC's records sho\ved that cumule.tive losses 
of U-235 through December 31, 196G~ have totaled 
about 260 ki lOj;rams, or about 1.2 percent of to
ta 1 recei2ts.' 

"Although we do not believe that the inference is in
tended, the foregoing statement carries the connotation 
that	 earlier loss reports were inaccurate. The differ
ence	 between the October, 1965, loss estimate of 
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178 kilograms and the December 31, 1966, estimate of 
260 kilograms is almost entirely attributable to losses 
incurred in processing large amounts of material during 
the intervening period. This should be made clear in 
your report. II 

NUMEC's corrnnent on the addi tional losses during this period 

has been incorporated in the report. 

"(9) ***." (NUMEC's connnents in thi.s section of its letter 

concern questions of fact as to the sequence of events leading to 

the settlement of the WANL contract. After reviewing the evidence 

in our meeting of April 11, 1967, NlwffiC representatives agreed that 

our presentation was in the correct sequence.) 

" (10) '*** FI..g.Q.1__ouL-~~9J0:..D.a t~.t on of NUMEC I? records, 
we_..!.l..otesJ__tJJ'::lI-_1-2_~.~_~~_~-9.IL_~~i thl'ough Apri 1 , 
1.9 6~~~1:' e__ g 2~~~_~~J:..lY_'!}Q.~--i.g~n t i f i ed as r e s u 1 t 
in&_fE.Q~ls-no~·in lo?s ra~chapi §'IB.~. i 

"This is, in large pClrt, a result of our uncertainty \\Tith 
respect to the best means of pro-rating losses through 
effluent discharge mechanisms. (See discussion under 
Item (7) abovp.) The pro-ration agreement recently 
reached between AEC and NULvIEC wi.ll e1imi.na te thi s prob
lem." 

. r 

The report discusses improvements which NUl'lEC has made in its 

practices and those which it has agreed to make. NUNEC' s comrnent 

in this instance does not appear to require further report ampli

fication. 

"(11) '***._. Further under the agreement. NUMEC...L_________ ._:. . .._.__..~__. _ 
l -
i 

agr ~i~ d t 0 _l2;:~~.}~ in t r~~~~~ t 0Il-l~Il~~un t s ~;:1n _. 
Q§ i ~_.§ \Jb ~.£:'_q:::L~~n ~_t.Q_De.c er~p eY=-_2 3 l-19 6.5. ' 

l'It may be use[u] to note that the specified rate of inter

est \\Tas six percent. II s;
 

\ 
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In accordance with N~~lEC's suggestion we hav~ noted in the re

port that the interest rate under the supplemental agreement to 

WANL contract was 6 percent. 

"(12)	 '***. Generally, AEC reports, after detailed 
surveys, would identify the nf.;ed for .iJI!J2rove
ments ~~lj.ch, in our opinion, indicated serious 
weaknesses in NUr-1EC's system. T~creafter, 

follo\ving brief visi ts, NUMEC Vloul_9.. be comnli
rnented fo·~_ the prQRres s beiQ.&-l!!.~~:ie ~_ Suc~ecd

i~urveys ~{o~ld there~fter reci!~e _2rot-lems 
simi lar to those di sclosed in prior ~1~'1:-V~. 

0	 " Ec·' IA_~ an	 1. 11.LUS t~a tIOD,. l.n. c tober, "IJ.:-r) 6· '-l_L~:'~ 

first surJ-.::~~ort notified NUr/lEC ?J__the need 
to establish controls so as to lcca~_iz~ losses; 
its most recent reDort, i.ssued tQ. 1\;Ul"U~9_).n 

January, 1967, recommended im·2.rovelD..~nts in thi s 
area. I 

"It is error to cite the record, generally, and specifi 
cally, as it relates to the localization of losses, as 
evidence for the proposition that AEe has been inconsis
tent in its dealings \'lith NUHEC or that NUMEC has faile.d 
to comply with AECls suggestions for improvements in the 
accountability system. The objective of localizing 
losses, as noted above - like so many other aspects of an 
accountability system - requires continuing effort. That 
a recommendation of this type is repeated after a lapse 
of time is neither an indication of inconsistency on the 
part of AEC nor an indication of fitful or uneven com
pliance by the Company. Good accountability, whether in 
the localization of losses or elsewhere, is a never
ending professional challenge. (In this connection, it 
may be useful to note that our accountability staff is 
now being increased to 6 full-time professi.o:lal employ
ees, supported by 7 technicians and clerical personnel.) 
Suggestions for further improvement, though repetitive on 
occasion, more often than not reflect changes or refine
ments in technology and an increasing degree of sophisti 
cation in the handling of special nuclear materials. We 
submit that an acknowledgement of this fact would provide 
a useful perspective for your report." 
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NUMEC's comments here are consonant with those contained in 

point (3) wherein Nill1EC stated "That a recommendation relating to 

the "localization of losses is made repeatedly, is not an indication 

of a continuing deficiency but rather a call for increased effort 

to meet a continuously moving target." 

As mentioned in the report AEC has on a number of occasions 

complimented and encouraged NUMEC in areas relating to its proce

dures for accountability. On the other hand, the record shows that 

AEC has repeatedly cited weaknesses in NUMEC's system, which were 

continuing in nature and, in our opinion, were serious. For ex

ample, as late as April 1966 AEC reported that a recent audit of 

NUMEC's records confirmed the findings of prior surveys that rec

ords which purport to control internal movements of material were 

incomplete and inadequate; therefore, it was not possible to iden

tify with a high degree of accuracy the true physical losses which 

were attributable to any given contract. 

Consequently, while we agree that a sound accountability sys

tem cannot remain static, we believe the overall record of NUNEC's 

experience clearly supports the view that NUtIEC did not exert the 

sustained effort necessary to effect and maintain the accountabil

ity system improvements necessary for the localization and timely 

detection of losses. 

• J. 

:~ 

77U.S. GAO, Wash., D.C. 



2/7--Judge'Bell signed
to Mr.Staats. the letter 



SPECIAL ASSISTANT TO 
THE ATTORNEY GENERAL 

2/6/78 

RE: 

TO: 

NUMEC 

Mike Kelly 

I recommend that the Attorney General 
sign the attached letter to GAO indicating that 
the NUMEC investigation is still active and 
thus we cannot yet provide documentary material 
from our files. 

When the investigation is completed two 
things should be done, which Jack Keeney is 
already planning to undertake: 

(1) Consider what kind of material can 
be provided to GAO and Congress. 

(2) Consider the advisability of a 
brief public report on this matter. 

Frederick Baron 



COUNSELOR TO THE 
ATTORNEY GENERAL 

1/16 

Frederick: 

Let me have your advice 

regarding the attached. 
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THE A"rTOR);EY GE:\ERAL 
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E 

~. 
TO: Mike Kelly r:: 

B-. 
~. ~:.' 

~L· 
RE: NUMEC ~ 

~" 
~f~: 
~l 
~ 

I recommend tha t the Attorney General p~ 

sign the attached letter to GAO indicating tha~~ 
the NUMEC investigation is still active and ~~ 

thus we cannot yet provide documentary rnaterial~ 
from our files. I 

When the investigation is completed two ~ 

things should be done, which Jack Keeney is ~ 

already planning to undertake: I 
(l) Consider what kind of material can ~ 

be provided to GAO and Congress. I 
(2) Consider the advisability of a ~ 

brief public report on this matter. • 

I have spoken to Jack Keeney about this. 

~b~J 
Frederick Baron 



OP'TIONAL I"ORM NO. 10 
JULY 1873 1I0lTION 
GSA I"~MR 141 CI"R' 101.1". 

UNITED STATES GOVERNMENT 

Memorandum
 
TO Mike Kelly DATE: January 9, 1978 

FROM Frederick Baron ~~ 

SUBJEcr: NUMEC Investigation 

You asked me to follow-up on the GAO request for 
information about the NUMEC investigation. I spoke 
to Jack Keeney, who will respond to GAO both on the 
phone and by letter to let them know that as soon as 
the FBI investigation is officially completed he will 
supply documentary material tc them. 

Buy U.S. Savings Bonas Regularly on the Payroll Savings Plan 
1010-110 



Ol'l"IONAL "OliN NO. 10 
..IUL.Y .87S EDITION 
GS" F~II (41 C."") 101-11•• 

lJNITED STATES GOVERNMENT 

Memorandum
 
TO 

FROM 

SUBJECT: 

Mike Kelly DATE: January 9, 1978 

Frederick Baron ~~ 

NUMEC Investigation 

You asked me to follow-up on the GAO request for 
information about the NUMEC investigation. I spoke 
to Jack Keeney, who will respond to GAO both on the 
phone and by letter to let them know that as soon as 
the FBI investigation is officially completed he will 
supply documentary material to them. 

I Btly U.S. SafJings Bonds Regtllarly on the Payroll SafJings Plan 
11010'1'0 



OP'T'ONAL "0"114 NO. 10 
.lULY 1.73 EDITION 
oe" "PM" .41 C"RJ 101.11 •• 

UNITED STATES GOVERNMENT 

I was recently asked by a reporter whether the Department 
planned to release any public report upon completion of its 
investigation of allegations of diversion of nuclear material 
by NUMEC. I told him there wer0 no such plans and explained 
the policy considerations that militate against publication 
of a report on every highly publicized investigation which 
does not result in prosecution. 

Nonetheless I wanted to bring the question to your 
attention. The allegations which gave rise to this investi 
gation were not only highly publicized but are the subject 
of continuing Congressional concern. Given the sensitive 
sources of information and modes of analysis involved in this 
i!lv~:tigati0!! ?.!!0.. the ge!!e~al policy prcblem:: ~..:i t.h p'.1bli':' 
reports, I am not sure that a report would be appropriate. 

I would be interested in your views as to whether a 
report or a brief public statement about the results of the 
investigation would be advisable. 

cc:	 J. Michael Kelly 
Couuselor to the Attorney General 

1010·110 

Memorandum 
Ben Civiletti 

TO Acting Deputy Attorney General 
DATE: 

FROM 

Jack Keeney 
DAAG/Criminal Division 

Frederick D. Baron ~D~ 
Special Assistant to the Attorney General 

SUBJECT: NUMEC - Investigation 

January 2, 1978 

Buy U.S. SavingJ BondJ Regularly on the Pllyroll SavingJ Plan 



O~IO"'A~ ,.OftN NO. 10 
.lUL.Y 1873 EDITION 
GSA P'P'M" (41 CI"ftl 101.11 •• 

UNITED STATES GOVERNMENT 

Memorandum
 
TO 

Benjamin R. Civiletti 
: Assistant Attorney General 
Criminal Division 

DATE: Dec. 27, 1977 

PROM : J. Hichael Kelly 
Counselor to the Attorney General 

SUB~CT:Nuclear Materials and Equipment Corporation (NUMEC)i 
August 30, 1977 Letter From Acting Comptroller General 

Can you tell me the status of this matter? Has there 
been an answer to the August 30, 1977 letter referred to 
in the attached December 16, 1977 letter from the Comptroller 
General? Could you make sure that both of these letters 
receive appropriate answers? 

cc:	 Director, FBI 
yFrederick Baron 

{ bps: Frederick, would you follow up on 
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, You ShCM~4 the 8/30 letter ·to Judge Bell. ¥()U '", .. 
sent copies tQ ~ssrs. .civil~tti·(an(l·Kelley ~. asked 
thern to' prepare an appropriat.e re~sponse. You sene' 
the original to FrederiCk and asked him to ~()rdi.nate 
the response! 
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COMPTrtOLLER GENERAL. OF THE UNITED STATES 
....... 
:, "':;:;0 

WASHINGTON. D.C. 20548 

B-164105 December 16, 1977 

The Honorable Griffin B. Bell 
The Attorney General 

Dear Mr. Attorney General: 

This is in reference to the Acting Comptroller General's letter to 
you of August 30, 1977, requesting access to any records, reports, and 
files in your possession which are related in any manner to the Nuclear 
~~terials and Equipment Corporation (NUMEC) of Apollo, Pennsylvania. As 
he explained, access to this data is urgently needed to continue our 
work which is being done at the request of Congressman John Dingel1, 
Chairman of the House Subcommittee on Energy and Power. 

The need for access to these files and records was explained more 
fully by Mr. Monte Canfield, Jr., Director of the General Accounting Office 
(GAO) Energy and Minerals Division, and members of his staff at a recent 
meeting with FBI representatives. However, they learned at that meeting 
that you had directed the FBI not to allow us access to the documents 
regarding the NUMEC matter because they relate to an ohgoing investigation 
of a possible diversion of nuclear material from the NU}lliC facility. We 
have also been informed by officials of the Central Intelligence Agency 
(CIA) that you have requested that they withhold any dOCUBents they might 
have on the NUI18C matter until your work is completed. 

We understand, of course, your reluctance to jeopardize the success 
of your investigation by a premature disclosure of any information you 
have developed to date. Nevertheless, ~ve are also under considerable 
pressure to complete our report for Congressman Dingell in a timely manner. 
Perhaps we can develop a working arrangement 'Hhereby 'tole obtain unrestricted 
access to the records, files, and reports we require, subject to whatever 
security conditions and release date restrictions you feel are necessary 
to safeguard your documents. Any such arrangement would, of course, bind 
us with respect to documents obtained from the CIA as well. 

I would appreciate your response to this proposal at your earliest 
convenience. In the interim, could you please let me know the approximate 
scope of your investigation and the estimated date it may be completed, in 
order that 've may explain the delay in issuing our report to Congressman 
Dingell. 



The answers to these questions are very important to the timely 
completion of our investigation. I would appreciate a written response 
to them at your earliest convenience. Also, I have made a similar request 
to Admiral Turner and asked for an early reply. 

~elY YOUrst'J 

-,J.w.J..t- / J..
 
Comptroller General 
of the United States 
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UNITED STATES GOVERl'l1-IENT	 ~. 

l 
~Memorandum 

Robert L. Keuch	 DATE: Dec. 5, 1977TO Deputy Assistant Attorney 
Criminal Division 

PROM	 Frederick D. Baron ~V \\$,_/ 
Special Assistant to the Attorney General 

SUBJECT:	 NUMEC Investigation 

~".·.·.·.'

The attached memorandum from the Attorney General	 I. 
"i"""to Ben Civiletti summarizes the current status of the 

"ie',

NUMEC investigation. On that basis your attached draft ~
~~ 

letter appears to be an appropriate response. ?'t"····~·'~····'.··.'···•...
, 

..01,I
~{ 
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UNITED STATES GOVERNMENT 

Memorandum
 
Benjamin R. Civiletti DATE: Dec. 7, 1977TO Assistant Attorney General
 
Criminal Division
 

FIlOM	 Griffin B. Bell 
Attorney General 

SUBJECT:	 Zalman Mordecai Shapiro 
Atomic Energy Act (42 U.S.C. § 2011, et seq.) 

I appreciate being advised of your conclusions in 
this matter. 

I agree with your conclusion that the facts contained 
in your Status Memorandum, which summarizes the findings 
of the FBI investigation, do not provide a competent basis 
for prosecution of Mr. Shapiro. 

I suggest that before the FBI closes this investigation, 
the records of the investigation by the Joint Atomic Energy 
Committee should be examined to determine whether they provide 
any significant additional facts. I have been informed that 
Jack Keeney has already taken steps to see that this is 
done. 

cc:	 Jack Keeney 
Deputy Assistant Attorney General 
CrimJnal Division 
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IWITHDRAWAL NOTICE I 

RG: 65 Records of the Federal Bureau of Investigation 

Classified Files of the Special Assistant of the AG, Frederick D. Baron, 1977 

NND PROJECT NUMBER: 74857 FOIA CASE NUMBER: 37114 

WITHDRAWAL DATE: 09/07/2012 

:~CCES~ RESTRICTED~ 

BOX: 00007 FOLDER: 0 TAB: 10 DOC 10: 31977209 

COPIES: 1 PAGES: 19 
- - --, 

The item identified below has been withdrawn from this file: 

FOLDER TITLE: NUMEC: GAO Investigation 

DOCUMENT DATE: 10/17/1977 DOCUMENT TYPE: Memorandunl 

FROM: Civiletti 

TO: Bell 

SUBJECT: Zalman Mordecai Shapiro 

This document has been withdrawn for the following reason(s): 

FOIA(b)(I) 

NSI 36 CFR 1256.46 

IWITHDRAWAL NOTICE I
 











®fftn nf 141' .Attnnt~y Oil'nl'tnl 
IIltllqingtnn,I. Q.1. 2D53U 

November 10, 1977 

Honorable Howard H. Baker, Jr. 
Minority Leader 
United States Senate 
Washington, D.C. 20510 

Dear Senator Baker: 

I appreciate your October 25 letter informing 
me of the transfer of the Senate files on the sensitive 
atomic energy matter from the Office of Classified 
National Security Information to the Senate Select 
Committee on Intelligence. 

I have sent a copy of your letter to the FBI and 
want to assure you that we are continuing to monitor 
this matter very closely. 

We look forward to continued cooperation between 
the Justice Department and the Senate Select Committee 
on Intelligence. 

Yours sincerely, 

Griffin B. Bell 
Atto~ney General 



HOWARD H - BAKER, JR. 
TIH""'a; 

· . 
OFFICE OF THE MINORITY LEADER 

WASHINGTON. D.C. 20510 

October 25, 1977 

Honorable Griffin Bell 
Attorney General 
Department of Justice 
Washington, D.C. 20530 

Dear Mr. Attorney General: 

On March 2 and August 4 of this year, I wrote you 
concerning an extremely sensitiv~ atomic energy 
matter that came to my attention while serving on 
the Joint Committee on Atomic Energy. The United 
States Senate files relating to this subject have 
been in the custody of the Office of Classified National 
Security Informatio~which is.under the policy direction 
of the Majority Leader and the Minority Leader. 
On October 19, 1977, the Leadership transferred 
Senate jurisdiction of this matter to the Senate 
Select Committee on Intelligence. 

As this matter remains of interest and concern to 
me, I am writing to apprise you of this recent 
development and to urge your ongoing cooperation 
with the Select Committee. 

Sincerely, 

Baker, Jr. 

HHBJr:sp 
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THE ATTORNEY GENERAL
 



OPTiONAL "ORM NO. 10 
JULY '.73 EDITION 
G'IA ,.PMft (41 CFRJ 101.1 I •• 

UNITED STATES GOVERNMENT 

Memorandum
 
Clarence M. Kelley, DirectorTO	 DATE: Sept. 12, 1977Federal Bureau of Investigation 
Benjamin R. Civiletti, Assistant Attorney General 
Criminal Division ~ FROM 

Frederick D. Baron ~D~ 
Special Assistant to the Attorney General 

SUBJECT: NUMEC: GAO Investigation 

On August 31, 1977, Mike Kelly sent -to the FBI and 
the Criminal Division copies of a letter of August 3D, 1977 
whith the Attorney General received from the Acting 
Comptroller General of the United States. (A copy of the 
letter is attached.) This letter indicated that Congressman 
John Dingell, Chairman, Subcommittee on Energy and Power, 
House Interstate and Foreign Commerce Committee, has 
requested GAO to investigate allegations of the diversion 
of highly enriched uranium from NUMEC in Apollo, Pennsylvania. 

The letter from GAO requests access to records, 
x:eports, and files of the Justice Department "which relate 
in any manner to NUMEC since 1965." 

Mike Kelly has asked me to coordinate a response by 
the Department to this letter. I would appreciate it if you 
would let me know who, in your respective offices, is working 
on responding to the GAO letter, so that we can amalgamate 
the responses into one letter to GAO. 

cc:	 Ann Collins
 
Office of Legislative Affairs
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OFFICE OF 

THE ATTORNEY GENERAL 

9/2/77 

TO: Frederick Baron 

FROM: Mike Kelly 

Would you work with 
Criminal and the FBI in 
preparing a response to 
this letter? 



COUNSELOR TO THE 
ATTORNEY GENERAL 

August 31, 1977 

TO: Judge Bell 

FROM: Mike Kelly 

The attached memorandum is being sent 

to Ben Civiletti and Director Kelley. 



COMPTROLLER GENERAL OF THE UNITED STATES 

WASHINGTON, D.C. 20548 \ I 
'.f. 

B-164105 Augus t 30, 1977 

The Honorable Griffin B. Bell 
The Attorney General 

Dear Mr. Attorney General: 

Over the past 2 years, the General Accounting Office has been 
heavily involved in the area of nuclear safeguards. Recently, we have 
been requested by Congressman John Dinge11, Chairman, Subcommittee on 
Energy and Power, House Interstate and Foreign Commerce Committee to 
investigate events pertaining to the Nuclear Materials and Equipment
Corporation (NUMEC) of Apollo, Pennsylvania. In 1965, NUMEC experi
enced inventory differences of large quantities of highly enriched
uranium and considerable concern has since been voiced that this mate
rial could have been diverted to a foreign country for use in nuclear 
weapons. 

Chairman Dinge11 has requested that we: 

"* * * initiate an immediate and comprehensive investigation

to determine the extent and contents of intelligence and safe

guard information regarding a possible diversion of highly
 
enriched nuclear material from NUMEC and the extent to which
 
this vital information was provided to ERDA and NRC for their
 
use in assuring the protection of nuclear materials in this
 
country. In this regard, I specifically request that you

review all necessary files and reports, including those of
 
ERDA, NRC, CIA, and the FBI, which are related in any way to
 
the alleged NUMEC diversion, and to provide this Subcommittee
 
with your assessment. The Subcommittee is considering holding
 
hearings on this matter and would appreciate a report by

December 1, 1977. II
 

In order to satisfy Chairman Dinge1l IS request, we will need to review 
and have access to those records, reports, and files in your possession 
which relate in any manner to NUMEC since 1965. Mr. John C1ynick of your
department told us that we would need your approval in order to gain access 
to the NUMEC information. Since we are required to investigate, complete, 
and prepare a report to Chairman Dinge11 by December 1, 1977, we would 
appreciate your earliest attention and response to our need for access to 
your NUMEC files. 



If you require further information on this matter, please contact 
Ralph V. Carlone (353-3711) or James L. Howard (443-2876). 

Sincerely yours, 

. ~.k.,fI"'-
Ac t 1 n9 Comptro11 er General 

of the United States 
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COMPTROLLER GENERAL 

OF THE UNITED STATES 

WASHiNGTON, D. C. 201148 

OFFICIAL BUSINESS 

~ c-. ~~.~.~~ 

The Honorable Griffin B. Bell 
The Attorney ~neral 
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