Office of the Attorney General
Washington, B. C.

April 25, 1979

MEMORANDUM TO: Attorney General ;?

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
{MQ
I3
{4,0/77
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By a memorandum dated April 2, 1979, Frederick b.
Baron requested that I summarize the background of our
refusal to allow the GAO to examine classified material
from our files on the NUMEC 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 NUMEC 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. TFor 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.

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan

& U.S. Government Printing Office: 1977—241-530/3474

OPTIONAL FORM NO. 10
(REV. 7-76)

GSAFPMR (41 CFR) 101-11.6
5010-112



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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fAonorable Elmaexr B. Staats L S
Comnptroller Cenaral of thae L ST e e ' SO

United States : ) )

Vashingten, D. €. 20548 . LT . : .
Dear Ifr. Stnatay | ' g o oo

This is in rezponse to your letter o me, dated
Racembher )6, 1977, requesting access to records, reports
and f1ilegs in the possaossicn of thia Depzxtment which relate
to the Huclear Materizals and Dguipmont Corooration (NUMEQ)
. of hpollo, Penngylvania. Your inquiry into thio matter was .
¢t the recgu=st of Chairman Dinjell cof thce ilouse Suvbeceommittea
on Energy and Power. You also reguested 29 be informad of
thy scope of our i{nvestigation znd the estimated date of its
complaetion,

N

As you may know, in response to a2 siailar request from
Chalrman bingell, the Deputy Attornecy Genarazl informsd hin,
by letter dated Sepicnber 8, 1977, that Daonartment policy
hag been to provide oral briefings by th2 FBI to Congressional
committecs which have inﬂuirod 2bout thic matter. Such a

xilofing waa oflfered o Chairman Dinzell.

- Tha rccent neoting of FBY veprescntztives with Mr.
Caniield, Director of the GAO Energy and linerals Division
and pmembers of his staff, to wvhich vou reciosr in ycur letter,
ves in fact a briafing by tha FBI 2s & result of the Acting
Comptrollex Grnexral's letter to ma of avzust 30, 1977.
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In vicw of tho fact that our Investigation into this
patter 43 ceontinuing, I am not a2ble to zcceds to your
requast at this time, Consideration will, of courae, bha
given to yocur requast upcn tha ceoncluzion of our invest:iga-

tion.

I am tnoble to estiaate when the investigation will be
concludad., You may ba assured, however, that it is being
carrled out as expzditiously as possible.

) , Youwrs sinceroly,

C Grifin B, nell
Sttornay Ceneral
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June 28, 14978

Konorable Griffin B. Bell

Attorney General

Department of Justice

Washington, D.C. ;)

Dear [r. Attorney General:

On June 21, 1978, the Central Intelligence Agency provided

Mr. George F. Murphy, Jr., the Director of ihe Senate 0Oifice

of Classified National Security information, with a recently
discovered classified file pertaining 10 tne subject matter of
my previous Jetters to you of ttarch 2, hucust 4, and October 25
of last year. 1 have today reviewed ihe information in that file,
a portion of which eppears {o be extremely significant and
previously unknown to me. 1 believe Lhat tne jmportance and
censitivity of this information merits your personal aitention.
Central Intelligence to ensure thal

I am asking the Director of
ce is promptly provided\

the Senate Select Commiitee on Intellicen
with this file. As I indicated in my previous corresponcence,

would appreciate being kept informed of current gevelopments 11
this area of 1ong—standing inierest to me. Likewise, please do
not hesitate to advise if 1 may be of assistance to yoOu in this

matter.

Best personal regards.

Sincerely,
en (T

T




SPECIAL ASSISTANT TO
THE ATTORNEY GENERAL

April 2, 1979

To: Jack Keeney /’ (‘ o
From: Frederick D. Baron/‘T g
Re: NUMEC

An article by David Burnham in the New
York Times on March 22, referred to an
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?




WITHDRAWAL NOTICE

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: 1 DOC ID: 31977200

COPIES: 1 PAGES: 3

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
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WITHDRAWAL NOTICE

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: O TAB: 2 DOC ID: 31977201

COPIES: 1 PAGES: 4

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 of Nuclear Materials Safeguards

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

NSI 36 CFR 1256.46

WITHDRAWAL NOTICE




WITHDRAWAL NOTICE

RG: 65 Records of the Federal Bureau of Investigation
Classified Files of the Special Assistant of the AG, Frederick D. Baron, 1977
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WITHDRAWAL DATE: 09/07/2012

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

COPIES: 1 PAGES: 2

| ACCESS RESTRICTED

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

WITHDRAWAL NOTICE




WITHDRAWAL NOTICE

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

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

WITHDRAWAL NOTICE
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6, 1979

Benjamin Civiletti
Deputy Attorney General

Mike Kelly-

please handle and acknowledge
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WITHDRAWAL NOTICE

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

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
TO:

SUBJECT: Review of Nuclear Material Safeguards

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

NSI 36 CFR 1256.46

WITHDRAWAL NOTICE
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COUNSELOR TO THE

ATTORNEY GENERAL
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TO:

FROM:

Hold on to this in case the
letter needs to be brought to

Frederick Baron

Mike Kelly

Judge Bell's attention.



COUNSELOR TO THE
ATTORNEY GENERAL

TO: Frederick Baron

-

FROM: Mike Kel1y U9 M‘f'
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Should thisg go to the Aﬁtorney
General?
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UNITED STATES GOVERNMENT

Memorandum

Griffin B. Bell DATE: February 16, 1979

Attorney General

Benjamin R. Civiletti
Deputy Attorney Gene ff

Correspondence From Congressman Annunzio
Concerning Investigation of Commonwealth

Edison Company of Illinois

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 CECO'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

6Ll 5] 934
i
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THE DEPUTY ATTORNEY GENERAL
WASHINGTON, D.C. 20530

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.

Sincerely,

JA_

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 simpl§ 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 nuclear 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 1s concluding its
investigation of Commonwealth Edison Company ("Ceco") in
connection with alleged violations of 18 U.S.C. §1001 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$s. 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")*.

* 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.



It is the purpose of this memorandum to set forth

why Ceco believes the investigation and Criminal Division
involvement in this matter should be terminated. 1In 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
of 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 Ceco 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. 1In addition to the 22-page plan, Ceco developed
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nearly 100 pages of implementing procedures which were re-

viewed by the NRC.*

f 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 freguent 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 requirements of the
Security Plan, Ceco spent in excess of $635,000, exclusive
of the costs associated with the employment of a guard

service.



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.



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 com-
pliance with all regulatory regquirements, 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 wvital
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-
trols 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



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, 1t 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.



Office of the Attorney General
Washington, B. C.

April 25, 1979

MEMORANDUM TO: Attorney General ;?

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
{MQ
I3
{4,0/77
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RE: NUMEC Investigation
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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 b.
Baron requested that I summarize the background of our
refusal to allow the GAO to examine classified material
from our files on the NUMEC 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 NUMEC 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. TFor 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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fAonorable Elmaexr B. Staats L S
Comnptroller Cenaral of thae L ST e e ' SO

United States : ) )

Vashingten, D. €. 20548 . LT . : .
Dear Ifr. Stnatay | ' g o oo

This is in rezponse to your letter o me, dated
Racembher )6, 1977, requesting access to records, reports
and f1ilegs in the possaossicn of thia Depzxtment which relate
to the Huclear Materizals and Dguipmont Corooration (NUMEQ)
. of hpollo, Penngylvania. Your inquiry into thio matter was .
¢t the recgu=st of Chairman Dinjell cof thce ilouse Suvbeceommittea
on Energy and Power. You also reguested 29 be informad of
thy scope of our i{nvestigation znd the estimated date of its
complaetion,

N

As you may know, in response to a2 siailar request from
Chalrman bingell, the Deputy Attornecy Genarazl informsd hin,
by letter dated Sepicnber 8, 1977, that Daonartment policy
hag been to provide oral briefings by th2 FBI to Congressional
committecs which have inﬂuirod 2bout thic matter. Such a

xilofing waa oflfered o Chairman Dinzell.

- Tha rccent neoting of FBY veprescntztives with Mr.
Caniield, Director of the GAO Energy and linerals Division
and pmembers of his staff, to wvhich vou reciosr in ycur letter,
ves in fact a briafing by tha FBI 2s & result of the Acting
Comptrollex Grnexral's letter to ma of avzust 30, 1977.
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In vicw of tho fact that our Investigation into this
patter 43 ceontinuing, I am not a2ble to zcceds to your
requast at this time, Consideration will, of courae, bha
given to yocur requast upcn tha ceoncluzion of our invest:iga-

tion.

I am tnoble to estiaate when the investigation will be
concludad., You may ba assured, however, that it is being
carrled out as expzditiously as possible.

) , Youwrs sinceroly,

C Grifin B, nell
Sttornay Ceneral
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June 28, 14978

Konorable Griffin B. Bell

Attorney General

Department of Justice

Washington, D.C. ;)

Dear [r. Attorney General:

On June 21, 1978, the Central Intelligence Agency provided

Mr. George F. Murphy, Jr., the Director of ihe Senate 0Oifice

of Classified National Security information, with a recently
discovered classified file pertaining 10 tne subject matter of
my previous Jetters to you of ttarch 2, hucust 4, and October 25
of last year. 1 have today reviewed ihe information in that file,
a portion of which eppears {o be extremely significant and
previously unknown to me. 1 believe Lhat tne jmportance and
censitivity of this information merits your personal aitention.
Central Intelligence to ensure thal

I am asking the Director of
ce is promptly provided\

the Senate Select Commiitee on Intellicen
with this file. As I indicated in my previous corresponcence,

would appreciate being kept informed of current gevelopments 11
this area of 1ong—standing inierest to me. Likewise, please do
not hesitate to advise if 1 may be of assistance to yoOu in this

matter.

Best personal regards.

Sincerely,
en (T

T




SPECIAL ASSISTANT TO
THE ATTORNEY GENERAL

April 2, 1979

To: Jack Keeney /’ (‘ o
From: Frederick D. Baron/‘T g
Re: NUMEC

An article by David Burnham in the New
York Times on March 22, referred to an
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?
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UNITED STATES GOVERNMENT

Memorandum

Griffin B. Bell DATE: February 16, 1979

Attorney General

Benjamin R. Civiletti
Deputy Attorney Gene ff

Correspondence From Congressman Annunzio
Concerning Investigation of Commonwealth

Edison Company of Illinois

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 CECO'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
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i
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THE DEPUTY ATTORNEY GENERAL
WASHINGTON, D.C. 20530

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.

Sincerely,

JA_

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 simpl§ 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 nuclear 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 1s concluding its
investigation of Commonwealth Edison Company ("Ceco") in
connection with alleged violations of 18 U.S.C. §1001 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$s. 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")*.

* 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.



It is the purpose of this memorandum to set forth

why Ceco believes the investigation and Criminal Division
involvement in this matter should be terminated. 1In 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
of 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 Ceco 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. 1In addition to the 22-page plan, Ceco developed
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nearly 100 pages of implementing procedures which were re-

viewed by the NRC.*

f 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 freguent 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 requirements of the
Security Plan, Ceco spent in excess of $635,000, exclusive
of the costs associated with the employment of a guard

service.



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.



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 com-
pliance with all regulatory regquirements, 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 wvital
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-
trols 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



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, 1t 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. 1In 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 checkmarks

in the "no" 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 Section 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 Edwérd 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." 1Id. 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 independent
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 where 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 involved 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 fairpess 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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5041-102 - OPTIONAL FORM 41 (Rev. 7-76)

Prescribed

% GPO : 1976 O - 241-530 (2103 FPMR (‘l CF‘) 101—11 205




There have been repcated allegations that several ycars
ago military-grade uraniun was secretly transferred from
the Nuclear Materials and Equipment Corporation (NUMEC) in
Apollo, Pennsylvania, to Israel. Are yvou investigating

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

Because that is a matter currently under investigation,

I don't believe it would be appropriate to comment.
Remember, those allegations go back many ycars ago and

our inquiry has been very difficult because of the passage
of time and the unavailobility of a number of people who
might have knowledge of what was going on at the time. You
can be assured, however, that we are doing our best to try

to resolve some of the gquestions raised.

i
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SPECIAL ASSISTANT TO
THE ATTORNEY GENERAL

3/7/78

TO: Frederick Baron

FROM: Mike Kelly

I found this in my files. Do
you want it for your NUMEC file?
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NUCLEAR MATERTALS MANAGEMENT
SURVEY NUMBER DNMM-53
NUCLEAR MATERIALS & EQUIPMENT CORP.

1. General

1.1 A survey of control exercised by the Nuclear Materials and
Equipment Corporation (NUMEC), Apollo, Pennsylvania, over
enrichel uranium held by it was performed during the period
November 1-12, 1965 by members of the Headquarters Division
of Nuclzar Materials Management. Personnel from the New York
and Oak Ridge Field Offices and from the Space Nuclear Pro-
pulsion Office-Cleveland assisted in selected phases of the
survey field work.

1.2 The objectives of the survey were:

(a) to determine the total cumulative U-235 "loss”(l) for
the NUMEC Apollo plant operation since start-up in 1957
and to evaluate the extent to which such "losses” could
be accounted for in terms of known loss mechanisms
(e.g., liquid wastas, stack gases, burial ground dis-
posals), and measur=ment biases in order to arrive at
a material-unaccounted-for quantity-2>; and

(b) to attempt to find explanations for the unexpectedly
high U-235 loss (abocut 6% of total U~235 received)
attributed by NUMEC to the Westinghouse Astronuclear
Laboratory (WANL) Purchasas Order 59-NP-~12674.

(1)"'085 as used here means the difference resulting from the total
cumulative U-235 received by NUMEC, less the sum of (a) total
cumulative shipments of U-235 by NUMEC to othars, and (b) NUMEC's
physical inventory of U-235 as of 10/31/65.

( )Material unaccounted for (MUF) occurs when, after a physical
inventory of a plant, there is a difference between the physical
inventory and the book inventory after the latter has been ad-
justed for accidental losses, normal operational losses (dis-
charges to tanks, sewers, stacks, burial grounds, etc.) and other
known removals of material. Thus, MUF is usually the result of

uncertainties of measurements, unknown losses and undetected
arrors.,
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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. A detailed
discussion of the survey steps is provided in sections 4 and 5
of this report,

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 NUMEC's Apollo
facility; it is 2ll AEC-owne:d, Enriched uranium located at
NUMEC's Park Townschip facility (see paragraph 2.2) but carried
on the records as part of th= Apollo facility was also included;
plutonium or U-233 at tha Fark Township site was not included.

Description of Apollo Facility

2.1 NUMEC owns and operates a uranium processing facility at Apollo,
Pennsylvaniz. Thoe major emphasis of the facility is on the
conversion of UF, into uranium oxide or carbides and the fabri-
cation thereof for uce in nuclear reactors, including ccommercial
power, rasezrch and governmantal applications. The Apollo
facility is also equippad to and does recover uranium from
various scrzp and recidua matexiale. NiMEC is pat eaninnad
at its Apcilo plant to prepave uranium metal but is equipped
for most operations involving uranium compounds. Processing
and fabricatioa lires arz cperatad for uranium enriched above
5% U-235 separate and distinct from that below 5% U-235. Also,
NUMEC mzintains a scrap reproc2ssing line for uranium of less
than 5% enrichment separats from the line for uranium above
5% U-235,

2,2 NUMEC also owas and operates several facilities located in
Park Tcwaship, approximataely 6 miles from the Apollo facility.
Normally only the Apolloc f"ciliry will process uranium, wnile
the Park Township facility will proccss other materials of
interest to the nuclear industry. In addition, drums con-
taining uranium-bearing rasicues are stored at the Park Township
site. The hilleide overlooking this site is the location of
NUMEC's burial ground. It is this burial ground which is the
point of reference for thz 1962 and 1963 burlal pits discussed
subsequently.

(l)Normally, StM hald by a fizodenric> contractor wvhe wis financially

b e?

liable to the ALC for pav—nent for laries vould not have been subj ob»
to such an intensive cerutiny; rather thoe survey would have followwd
the standards cct forth in ALC Timeodiate Action Directive 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) (known losses and discards plus
material-unaccounted-for) at NUMEC since plant start-up
in 1957 has been established as 178 kg U-235, During
this period, NUMEC reccgnized and reported losses
year-to-year for a total cumulative quantity of 149 kg el
U-235, The increase of 29 kg U-235,. to-178 kg U-235,
was established by the survey team as follows:

U-235 (Kg)

© 7 Total cumulative U~235
received by NUMEC since
plant start-up in 1957..... 14,693

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

NUMEC U~235 plant inventory (2)
as of October 31. 19A5..... 5722 14 515

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 circumstances described

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

(Z)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. Therefore, upon recovery
by NUMEC, some adjustment, either upward or downward, to the in-
ventory may.- be necessary. If such an adjustment is made, a com-
pensating adjustment to tne cumulative loss of 178 kg U-235 likewise
will be necessary. (Also, see para, 3.17.)

OFFICIAL US®E ONLY
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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 NUMEC's practices that would
reduce the possibility of diversion. Enriched uranium,
except ‘that in process, is stored 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 e
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 UFg 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 Nevember 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 witnessed the recoverv. Thus. ample opportunitv
was afforded AEC personnel for contact and discussion with
all levels of NUMEC 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 NUMEC.

The AEC survey team developed an estimate of 84.2 kg
U-235 resulting from known loss mechanisms. When
offset against the total cumulative loss of 178 kg
U-235 (paragraph 3.11), this results in a cumulative

" material-unaccounted-for quantity of 93.8 kg U-235

(178 kg - 84.2 kg). Based on total U-235 introduced
into NUMEC, the total loss of 178 kg ic 1.21% of plant
receipts and the unaccounted for of 93.8 kg is 0.64%.

OFFICIAL USE ONLY
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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)
Accidental losses(l).................. 3.0
Normal operational losses: ’
(a) Liquid wasi )effluent
discards Ceceeieniaeecancnas 58.0
(b) Burial pit discards
(non-recoverable con-
taminated earth burden)(3) .. 2.2
(c) Stack gas losses(4)............. 14.0
(d) Liquid Yaite in storage
drums ceeeceesecsoesossaccce 2.0
79.2
(e) Trackout, contaminated
laundry and shoe covers(6), ... 5.0 - .
Total - Known Loss Mechanisms... _84.2

3.14 Through an examination of available NUMEC 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, NUMEC records
indicate a loss of about 3 kg U-235 resulting from a
vault fire which occurred February 9, 1963. NUMEC'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 unsconomical to recover. NUMEC's
recovery of 20% of the uranium-bezring recoverable
material exhumed from that pit yielded a quantity of

1 See para. 3.14 (Q)See para. 5.31
(2)see paras. 5.11-5.13 (5)sce para. 5.32
(B)See para. 5.25 (6)gee para. 5.33
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about 1.1 kg U-235. An extrapolation of this recovery
experience to the remaining 807 of the pit material on
which incineration and recovery is progressing should
account 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
4 from the 1963 pit has now 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 placz an estimate oa the amount of
uranium losses from such sources as contaminated laundry,
shoe covers, and trackout. However, based on Union
Carbide's Y-12 Flzat experience factors for such loss,
the survey team has (stimated NUMEC's losses from this
source as 5 kg U-235, Thus, it is possible to place what
the survey team believes to be a conservative total
estimate of about 84.2 kg U-235 (79.2 kg + 5.0 kg) which
NUMEC could have assigned to known discards or loss
meclanisms.

3.16 The possibility of the "loss" of uranium resulting from
a bias in medsurements of =h1pments of UCy from NUMEC
~ L.U "I""l:::d was .L hive L bGlLL.L. .L\U "‘V.Lu!."ll\.c w<a D J.UULLU Ly

. suggest that such a bias existed, The details of that
investigation are attachad as Appendix A.

3.17 NUMEC has a sizeable.backlog of internally generated
uranium resicues, The U-235 content assignad to these
residues by NUMEC was recognized by the survey team as
being highly imprzcice and is subject to adjustment upon
recovery. Never:heless, such content was, and is, the
best data availsbie and was used by the AEC survey team
in computing inventory quantities. Many of thase residues
have lost contract identity. Essentially 211 of these
residues which have lost contract identity have been
assigned by NUMEC to the WANL Purchase Order 59-NP-12674.

3.2 Records Audit

The audit of the NUMEC records confirms the findings of prior
surveys that the records which purport to control internal
movements of material were incomplete and inadequate., Becausa
of this it is impossible to identify with any high degree of
accuracy the true physical los¢as attributable to any given

OFFICIAL USE ONLY
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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 was usually only in the amount of loss which
had been estimated on an engineering basis at thas time the
contract bid was made.

3.3 Nuclear Materials Management

The function of nuclear materials management at NUMEC is in
need of direct management attention., Until receatly, NUMEC
management hzd not assigned thz caliber of full-tim=2 profes-
sional talent generally found by other compznies to be neces-
sary in such a complex operation. 1In addition, direct
supervisory attention to this matter in plant operatioans,
coupled with an educational program to strsss the importance
of proper material control to all plant employees should be
a matter of first priority.

4, Discussion

4.1 Records and Repcrts

B e

by NUMEC tc generate material balance reports for con-
tract material and semi~-annuxal status raports for leased
material consict of an external reccipts and removals
transfer journizl and a job ordor ledgesr for =ach report.
The job ordar ledgers contain, by NUMEC internal job
number, SS material balanca summzries for job ordlers
which are in process. Only oxternal receipts and removals
are posted to the job order lcidger, and, in th2 main,
losses are shcwn only when contracts are closed, and
then only in the amaunt of th- estimates 1nc1u ed in

the bid.

‘ ~ 4.11 The central f{nlanr-wide) arcanntahilies vocords ooplcyed

4,12 In addition to the records maintain=d in the central
accountability office, a combincld contract and lease
subsidiary interplant traasfor ledger has recently
been established and is being wiintained by the vault
custodian in the uranium processing area. (lhis ledger
was established subsequent to the April 30, 1965 survey.)
This book of record reflects, bv job order, movement of
material through the differcnt processing areas of the
facility, However, adjustments had not been made for

OFFICIAL USE ONLY
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significant differences between the book inventories
and periodic physical inventories which had been
requested by supervision on an individual job order.
As with prior job ledgers, job order balances still
do not reflect either the quantities physically on

¢ hand or losses localized 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 prepared an independent inventory
listing of all enrichad uranium recognized by NUMEC
as being physic21lly present, using NUMEC's data for
uranium and U-235 content. Most of the listing was
completed on Ncvember 2-3, 1965; a few items about
to be fed to the processing line were inveatoriad on
November 1 in order to minimize the impsct of the in-
ventory listing on production. The inventory list
consisted of about 2300 lina itzms. Of these, 77%
constituted only 127 of the tvotal U-235 inventory.
This relationship demoastrates that many items on
the NUMEC inventory coasist of low-grade and low-
enrichment residues,

4.22 Specially prepared inventory forms were used to facili-
tate subsequent processing of the inventory by EDP
equipment. The approximately 2300 line items of in-
ventory were sortad by NUMEC-assignel job number, and
were printed and totalel, using EIP aquipment at AEC's
data processing center, Oak RiZge Gaseous Diffusion
Plant, Oak Ridge, Tennessee,

4,23 In order to test the validity of the inventory data,
the sirvey team chack-waighed a statisticeal sample of
146 items, celected at random. Thirty-four of the
items weighed wera also sampled for indepondent chemical
and isotopic analysis at AEC's New Brunswick Laboratory,
New Brunswick, New Jersey, Of the 146 items that were
weighed, six discropancies which could not be explained
by evaporation or other recognizad causes were noted.
This was considered acceptable on the basis that the
statistical sampling plan used (MIL-STD-105D) parmitted
as many as twelve such errore.

\
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4.24 For those items selected for independent analysis, the
criterion of acceptability was considered to be total
uranium and U-235 in the batch. Collectively, the
total uranium and U-235 values agree favorably, although
a large number of individual differences were considered

¢ excessivae., Thiz was not unexpacted, due to thz hetero-
geneous nature of the samplad materials, that is,
miscellaneous residues, sludges, ash, and recoverable
wastes. In most of these cases, only a small amount of
uranium or U-235 was involved and the value placed on
the SNM by NUMEC was domne by a ‘quick gamma couanting
technique. Howaver, the survey team selected samples
of these materials for iadepe=nient analysis to avoid
the possitbtility of any significant quantity of U-235
escaping detection.

4,25 NUMEGC had stored 731 .ir filters (704 of which were not
on inventory), from process hoods and glove boxes;
177 containers of combustible and other wastes accumu-
lated since 1964 (not yet incinerstad or leached) and
of combustible wastes removed from the 1963 burial pit;
and 118 process air filters still in use in the process
lines. Each of these inveatory catagorias is Jiscussed
below. -

4,20 1Ine survey team ¢ stimated the U-235 content in the 731
air filters, using a gamma counting tachnique in which
the 184 kev natural decay gamma ray from U-233 is
selectivzly counted uncder cornditions of controlled
geometry. A comparison of counting data from the
unknown filters with that from two prepared standards,
indicated that the 731 2ir filters contain approximataly
6.5 kg U-235, 1I- some instances, howaver, this estimate
is based on assunptions concerning comparability of
geomeatry which ar2 not based on experimental evidanca,
Recovery of 22 selected filters for checking purposes
was performad by the Unicn Carbide Nuclear Corporation's
Y-12 Flanc, Comparison of Y-1Z's recovery cdata with that
obtained by use of a gamma spactrometer wis excellent on
the basis of total uranium 235 content., While agreement
on individual filters was not always within the 10% ex-
pected, this was not unexpected because many of the
filters contained very small quantities of uranium
€10 grams uranium 235), and the use of the gamma
spectrometer under field conditions will not result in
agreement of 5-107% which is possible in laboratory testing
when background counts can be minimized, more positions
of the firlter are counted, =2ad long r couating Lin-s cin
convontenitly be usod,
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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
three selected boxes for checking purposes was pazrformed
¢ by the Y-12 Plant, and showed a wide variation 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 these wastes contain 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'ant, the survey team estimates
that 118 air filters currently in use were not included
in the physical inventory listing. NUMEC has a scheduled
program for removal of in-line air filters based on
weight gain and length of time in service. Oa the assump-
tion that, on the average, each air flltcr still installed
in the planL process liness was 50% loadad, they were
estimated to co..zain 540 grams U-235,

- 4,29 NUMEC has exhumed both its 1962 and its 1963 burial
pits, and has he ~d-s0rted potentially recoverable
material. The combustible wastes from the 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 material removed from
the 1963 pit, the survey team estimated that approxi-
mately 5.5 kg U-235 is contained in such wzstes.

4.3 Inventory Summation

The NUMEC inventory of 522 kg U-235 (as of 10/31/65) was derived
by the AEC survey team on the basis of inventory quantitias

which almost entirely (997%) had been established by NUMEC. A
quantity of 5.2 kg U-235 was independently determined by the

AEC survey team by gamma spectrometry of stored filters and
combustibles assigned to the Westinghouse Astronuclaar Purchase
Order 59-NP~12674 {(WANL-1231)., The following tabulation shows

the material assigned to the WANL-1231 contract and to all

other contracts. The survey team recognizes the large uncertainty
associated with the inventory quantities assigned to the residues,
ashes, etc., from the WANL-1231 coantract because of their
heterogencity and low U-Z35 courent.
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PHYSICAL INVENTORY OCTOBER 31, 1965

' U-235 (Kg)

AEC NUMEC
Quantities Quantities Tctal

Leased Material - SNM-145 - 97.0 97.0

Non-leased Material
Contract WANL P/0 59-NP-12674

Residue from original job order — - 2.7 2.7
Combustibles 0.3&3 12.0 12.3
704 Filters 4.9 .-- 4.9
Filter Ash —-- 6.0 6.0
Material from Burial Pit --— 5.8(2) 5.8
Residues from Fire - 0.7 0.7
Total WANL P/O 59-NP-12674 5.2 27.2 32.4
All Gther Contracts -——- 391.8(3) 391.8
Total 5.2 516.0 521.2
Rounding Difference 0.8

Total Rounded AEC/NUMEC
522.0

10/31/65 Iaventory

(1

Determined by AEC gamma spectrometry.

(Z)The AEC reviewed the NUMEC data supporting the quantities of
U-235 in combustible waste removed from the 1963 burial pit and
accepted NUMEC's estimated quantities,

(S)NUMEC carried on inventory 27 filters with a U-235 content of
3.2 kgs which tha AEC sccepted notwithstanding that the AEC's
gamma spactromatry test indicated that these filters 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 NUMEC had performed fabrication services and had

transferred enriched uranium., Documents covering thase transfers
¢ have been reviewed routinely by the Oak Ridge Field Office and
by the Division of International Affairs to ascertain that the
documents reflect the quantities said to have been shipped and
received and that the documents have been appropriately signed.
The huantities in specific shipments, domestic as well as foreign,
are not confirmed independently 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 intarnal controls and independently
developed receiver's data. The validity of this approach is, of
course, largely dep=ndent u~on the integrity of the shipper and
receiver. A review of NUMEL's shipping practices and procedures,
made by representatives of the Division of Nuclear Materials
Management, International Affairs, and Office of the Controller
is the subject of another report. Thzat report indicated that
NUMEC has sufficient internal controls on shipments which, when
properly iImplemented, should, in the absence of a deliberate
collusion, ensure that -he quantitiss reported on the transfer
documents were indesd those quantities shippad. The Division
of Nuclear Materials Management is presently studying the
possible feasibility ar i desirability of independent AEC
physical checks of shipments at time of shipment. A summary
of the foreign transfers made by NUMEC is attached as Appendix B,

\

5. ULosses, Discards, and Material Unaccounted Feor

5.1 Liquid Wastes

5.11 During the cours> of normal processing operations NUMEC
discards several thousand gallons of liquid waste per
24 hour period, at a typical uranium concentration of
somewhat less than 1 pym. The'‘survey team reviewed the
system used for the collection and measuremant of liquid
wastes, and examined the log books used for the recording
of data. NUMEC was asked to convert the log book data
into grams U-235, and to prepare monthly totals. This
summation was then subjected to audit testing.

5.12 The survey team adopted a specific activity value of
88 dpm/f4;, based on an assumed average enrichment of
5-20% U-235 in calculating the content of the liquid
effluent discarded, Ihus, it has becn estimstad tnat
during the period irom July 1990 to September 1965, NUMEC

N
Al Whayed Nl i
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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.

4 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 10-207% of the
vertical height from the true tamnk bottom. These factors
led the survey team to surmise that actual liquid waste
concentrations may even be somewhat greater thin calcu-
lated.

5.2 Burial of Contaminatod Waste

5.21 TIu each of the years 1961, 1962, and 1963, NUMEC made
burials of contaminated wastes which they believed
contained insignificant amounts of urznium. In 1964,
however, when NUMEC recognized that unacceptably high
uranium losses were occurring, NUMEC came to the con-
clusion that pravious estimz2tes of uranium in combustible
wastes being burisd were low, and no further burials
have been made subsequent to that time. The 1962 and
1963 pits ware exhumed in the fall of 1965. The ex-
humation operzation was witnessed by AEC personnel
representing th2 Office of Complisnce, the Division of
Nuclear Materials Management, the Division of Industrial
Participation, and SNPO-C, The results of this reopening
are described below.

5.22 The 1962 and 1963 burial pits were reopened by first
using a bulldozar to push off the overburden,; and then
using a ''clamshell” type digger to remove all buriad
wastes, These wastes were then hand sorted to remove
all combustible material. Any other material which
appeared to be recoverable was also removed for separate
processing.

5.23 The survey team was advised that 300 grams U-235, were
recovered fram 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 October, 1965, and was approximataly
. one-fifth complete as of November 11, The survey team
estimates that 5,5 kg U-235 will be recovered.,

QFFICIAL USE ONLY
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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"
below the pit bottom. The most probable explanation
for this contamination is that it represents uranium
leached or washed from buried contaminated equipmznt,

v The survey team accordingly estimates that thz total
contaminated volume is 46" thick (36" in the pit, plus
10" below the pit bottom). Since the pit area is
approximztely 5540 sq. ft. the estimated U-235 content
is 2.2 kg.

5.26 Siace very little uranium was found in the 1962 pit,

the survey team did noct =xtrapolate the contaminated
soil data to include soil removed from the 1962 pit.

5.3 Miscellancous Discards

5.31 The NUMEC Apollo plant currently contzins 118 filtered
exhaust stacks and three large ventilation fans. Using
an average of 110 d/m/M3 tha survey team estimates that
at least 14 kg U-Z35 have been lost through this mechanism,.
The 14 kg estimate is consilerad to be 4 minimum because
Division of Complianca inspectors have noted that stack
gas surveys ware not parformed on stacks at times when
l0oss rates might be expected to be apnormally high. There
does not appear to be any way to estimate the extent (if
any) to which the estimated 110 d/m/M° average loss rate
may be lower than actual.

5.32 NUMEC hss stored scme 1500 drums cf waste which, beczuse
it contains beryliium, cannot be discarded. Based on
samples taken during the survey, these wastas are esti-
mated to contain 2.0 kg U-235.

5.33 The survey team notes that coveralls, lab coate, and
rubber shoe covers ars cleaned by Nuclesr Decontamination
Corp., a NUMEC subsidiary, and that no U-235 recovery data
is available. The Apollo plant employs sbout 225 people,
of whom perhaps 100 routinely wear coveralls. In addi-
tion, shoe covers are used at a rate of 30-50 pair per day.
Neglecting the pericd prior to 1960, when operations were
on a smaller scale, these use ratas still total about
150,000 coveralls and 80-100,000 pairs of shoe covers.
No truly comparable AEC operation exists, but Union Carbide's
Y-12 Plant has derived an experience factor of 0.2 g U per
working day per emplovee as lecss through trackout, laundry
scrvice and santtuary s w2rrs.  Cn this basces, «al assuming
an average eorlchieal of 74 U-233, tae survey tcim ostimated
about 5 kg U-235 lost through this mochiaaism,
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5.4 Material Unaccounted For

gs'" of 178 kg U-235, 84.2 kg has
ssed above. The remainder, 93.8 kg
ntel-for. As dz2fined previously,

) is that quantity remaining

he physical measurements and
A
£

- Of the total cumulative "lo
been accounted for as diszu
U-235, is material-unacco:
‘ material-unaccounted-for fLUF
t
3

when the difference betwe:
book records has been adjuszz
capable of measurement, dchc
losses, normal operational los
sewers, stacks, burial graunds
write-offs of material). MNUF, then, is the result of measure-
ment uncertainties, unrscocnized process losses, bookkeeping
errors, diversions or thefts and possibly even other causes,
If the uncertainties of inwsut, output and inventory measure-
ments, which result from the use of biased and/or imprecise
methods, are largs, then ir follows that their contribution
to the MUF will be lzrge. Likewise, if unrecognized process
losses, such as general building contamination, equipmant
hold-up, clothing absorpticn, track-out, and air venting,
occur individually in very =mall quantities they may over

a long period, accrue intoe 3 large contritution to MUF. In
the particular case of wasue stream effluants at NUMEC, the
definite possibility exisn: that the actuzl level of discard
may be as much as 15 kg U-735 greater than that estimated by
the survey team pecause o {NnNe 1lesSs LhAn optlmum sampiing
conditions under which NU::IC has operated, Thus, what may

:xrd of 15 additional kg U-235

for all quantities which are
ly or indirectly (accidental
ses == discharges to tanks,

)
C
3

have been an explainable disca
is now included as part c¢f the MUF,
6. Westinghouse Astronuclear Purc! -:e Order 59-Ni-12674
6.1 Resolution of Dispositior -7 Miterial Losses

6.11 This order involved thz chemical conversion of 1013 kg
U-235 as UFg (at 97 - eurichment), furaished by the ,
customer to pro:duce .35, of which 713 kg U-235 as UC) K
(at 93+% enrichmani’ Jelivered as acceptable product,

A physical inventor- parformed by OR for the period

3

g ended April 30, 19+:. disclozed an apparant loss of
some 53 kg of U~23% .n the WANL conctract. Wnile
recognizing the stzi:d position of NUMEC that on a
production scale ti.i: process was of an untried and
unique nature, nevo:thoeiess the survey team found
insufficient techni-:liy-based records to account for

a loss of the magnirude of 53 kg U-235, As a rosult
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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 increase
is net, after adjusting for additions to inventory from
previously unrecognized sources and for reductioas to
inventory resulting principally from a more accurate
estimate of the U-235 content of air filters. It should
be noted that NUMEC had recognized and reported losses
of 38 kg U-235 chargeable to the WANL contract.

NUMEC, by letter of December 29, 1965 to the Division of
Nuclear Materials Management (Appendix C), set forth its
position that '"high losses perhaps up to 30 kg of U-235
(or 3%) may have been exparienced in this unique and com-
plex operation.'" NUMEC claims lossos of this magnitude
have been exparienced on jobs involving the sama number
of processing operations, but oa material inherently

less dusty in nature. While a l!oss of this order may

be reasonable to assume, the survey team pointed out

that some portion of this "loss" should be of a measurable
nature, i.e., entrapped in air filters, on glove box
walls, in waste solutions, combustible wastes, etc.,

and as such could subsequently be brought on to the
physical inventc.y, or recorcéad as a known discard,

In an attempt to establish yields aud loss mechanisms
directly applica le to this purchase order, the survey
team requested NUMEC production control and process
engineering data on this and other contracts. The data
made available was of little or no value in this regard.
Process lots or batclies could not bz correlated to points
in time nor could a sequence of procassing svents be
established. All efforts in thie direction wor=2 negated
when it was learued that many of the requested ra2cords
had been inadvervently destroyed by supervisory personnel
during a "clean up" campaign at the time of an employee
strike, January 1 to February 25, 1964%,

The survey team then reviewed NUMEC's operating practices
in regard to segregating or minzgling of material assigned
to the various contracts held by NUMEC, 1If it could be
established that material assignad to the WANL purchase
order had been transferred to other contracts without a
record of credit to the WANL account, such transfer would
appear as a '"'loss" on the WANL account. This approach
has uncovered the likelihood of such transfers having
indeed occurred., The referenced NUMEC cerrespoadence to
the Division of Nuclear Materials Managsment discusses
these possibrlitics 1n gone Jdet.oil,  These, and otanr
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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, NUMEC
substantiates the possibility that material from the
WANL contract may have been mixed with other material,
Of 24.5 kg U-235 as U0 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 cocntract, NUMEC suggests the
possibility that, in the course of scrap recovery,

4,7 kg U-235 from tha WANL coatract may have been
returned to the AEC under cther contracts.,

(b) By memo of Octorer 5, 1963 from C. Beltram, NUMEC,
to F, Forscher, NUMEC, an incident involving the
degradation of 2.5 kg U~235 of WANL material is
described. No evidence is available that this
material was returned as a credit to the WANL job.

. “ NUMEC suggests that it can be reasonably inferred
that this r-~terial was recovered with other scrap
material and not credited as WANL material,

ThZ WInndT L wuick nonicC Las cunducied 1US scrap
recovery operation has an importart bearing in
evaluating tha possibility of NUMEC's allocating
material from VWestinghouse Astronuclear Purchase
Order 59-NP-12674 (referred to as Contract 1231)
to other scrap recovery contracts. This is best
explained in NUMEC’s referenced letter to the
Division of Nuclear Materials Management {Appendix C),
and the pertinent section is quoted as follows:

"The Nature of NUMEC's Scrap Recovery

QEerationg

"The possibility for the allocation of
materials generated in the recovery of
scrap to contracts other than 1231 is
quite greut in view of the manner in which
NUMEC's scrap recovery operation was con-
ducted.

"A scrap recovery facility, in a company
handling a large number of special nuclear
materials couarvacte osch yenr, cinnot be
rescrved for 1n cxtendod poricd of Lime Lo
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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 intermittently
with scrap material from other contracts. Such
was the case with respcct to the 1231 scrap
material.

"A major clean-up between jobs would be required
in order to insure against the downgrading of
material in an intermittent operation of this
type. Such a clean-up itself, 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 extraction process, one must
reach near saturation equilibrium in the plant
before extracted material is chemically clean.
Thus, the first material removed from the process
- must alwave hs vecveled to achieve clean material.
Correspon.ingly, 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 foregoing suggests the economic infeasi-
bility, if not the practical impossibility of
totally segregating e¢ach job in a plant wich

a view toward 'finishing’® each job before moving
to the nuxt. To offset these consequences, it

was NUMEC's practice to segregate material by
contract only through the point of dissolution,

at which point the accountability under a given
contract was established. Thereafter, our scrap
recovery equipment was cperated on a ‘'heel to

toe' bas‘s without segregation of material between
jobs. Thus, if scrap from ten jobs, for example,
was processed in one recovery campaign, certain
assumptions had to be made in assigning the
recovered material between the originating con-
tracts. This assignment was made on a basis
proportion~te to each contrict's faod contribution,
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"Losses were calculated in the manner described
below. We believe that this method of scrap
recovery operation is generally consistent with
industry practice.

"Disposition of 1231 Materizl (1962-63)

"With this information as background, it becomes
pertinent to examine the scrap recovery coatracts
most likely processad at NUMEC during the same
time the 1231 contract wss active. Table I, attached,
lists these contracts. We balieve thes2 jobs
were run on a4 'haal to toe' basis in conjunction
with the recycle ani/or scrap material from
Contract 1231. Exciuded, howaver, are those
contracts involving the processing of uranium

of less than "% exnrichmant. Since NUMEC
maintained a separazte reprocessing facility

for material less than 5% enriched, it is
unlikely that such materizl would have been

run on a 'heel to toec' basis with highly en-
riched material,

"The total quantity of uranium representead by

the contracts in Table I iz approximzately

A70 bi]ngramc nf 112358 Thaes inhe wors cloced
out with . n average overall U- 235 lose of ap-
proximately 1.5 per cent, or 7 kilograms., The
average 1.5 per cent loss figurz wzs selected

on the basis of our bast estimate, at the time,

of the losses experienced in our recovary
operation., A definite figure cculd ot be
established since, in the 'heel to toa' process,
describec above, thare was no complete clean-up
between reprocassing campaigas, It is important
to note, at this point, that due to the complexity
and quantity of the scrap on hand during 1962~1963,
there was a large uncnrtainty with respect to
total plant accouatability Juring this pzariod.

As a result there was no clear evidence, at the
time, to indicate that the 1,5 per cent figure

was inaccurate,

"It was only within the last year, during which
NUMEC performed two large scrap coatracts of

108 kilograms [AT(40-1)3309) and 137 kilograms
E@T(40~1)337§3 that it became evident that the

o
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""losses were greater than those initially
anticipated. 1In both cases, a closed
accountability was maintained; that is,

there was no 'cross-over' between jobs. 1In
the first case, losses were 4.1 per cent;

in the second, 3.0 per cent. (The second
contract is approximate because final account-
ability has not been established.) In both
cases the scrap involved was similar in nature
to that processed during 1962-1963 and, ac-
cordingly, utilized n=2arly the same process
chemistry and equipment., 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 itemized in Table I could
have been 16.5 kilograms instead of the

7 kilograms declared., This would suggest
that approximately 9 kilograms of 1231
contract U-235 could have been inadvertently
mixed and returned with material under these
scrap recovery contracts.'

- 6.15 NUMEC has further indicated that as a result of under-
estimating its reprocessing losses on other purchase
orders closed out before and during the WANL contract,
‘as much as 12 kg U-235 more of WANL material may have
been returned to the AEC on other purchase ordars. Thus,
after a close~out of all inactive NUMEC contracts, only
the VWANL contract remainad as the identifixble point
for all other prior misassigned losses and therefore
became the final repository for those losses.

6.16 In the survey team's judgment, there is a high degree
of probability that WANL contract material was trans-
ferred to other contracts in the manner described above.
The survey team's review and obgervation of NUMEC'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.

OFFICLAL USE CNLY
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Recommendations .

7.1 To prevent a recurrence of the circumstances which resulted
In this survey; to put NUMEC 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 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 materials manage-
ment with full support from company management,

2, Take immediate action to:

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

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

c. Create a chart of accounts (job order numbers)
referenced to the project, contract, and purchase
order numbers., (The account number 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 such
as by pre-numbering process containers or other
comparable technique. These numbers could then
be entered on internal transfer forms and 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 same material balance area are docu-
mented with transfer forms and recorded in the
subsidiary ledger, ~

f. 1Issue periodically, by material balance areas, a
report to NUMEC management of ending inventory
and losses which shows and explains losses by job
order and the quantity znad forimns of muatertal
physically on nand by job numbur,
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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 than
annually. After comparison of these inventory quan-
tities with the book quantities, record the resulting
galn or loss. In establishing plant inventory procedures,
NUMEC should not ignore the need to obtain an adequate
inventory of in-process material.

Establish all control procedures in a procedurs manual
and submit same to the Oak Kkidge field office for
review and approval.

Process the large quantity of accumulated residues,
combustibles, filters, ash, etc., and retura the SNM
recovered to the AEC., In so doing, care must be
exercised to identify and to process rasiduss in such

a manner as to permit compariscn of recoverad values
with book values. After such comparison, the resulting
gain or loss should be recorded.

Adjust the NUMEC Octcber 31, 1965 book inventory to
agree with the AEC’s October 31, 1965 physical inventory
which establishes a U-235 content of 521,179 grams., In
making this recommendsation, the survey team recognizes
that there are uncertainties in this quantity due to the
large number of heterogensous uranium-bearing rasilues
on inventory which were not amenable to representative
sampling. Therefore, upon recovery, some adjustment,
either upward or downward, to the inventory mzy be
necessary from time to time. (A detailed tabulation

of the physical inventory has been provided to NUMEC,)

Initiate a company-wide educationzl program stressing
the high intrinsic and strategic value of special
nuclear material and re-emphasize the health and safety
implications of careful handling practices.

AN
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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.

gt € 178 N e

Date S. C. T. McDowell
Assistant Director for Control
Division of Nuclear Materials Management
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. APPENDIX A

INVESTIGATION OF THE POSSIBILITY OF BIASED MEASUREMENTS .. m e
IN SHIPMENTS OF UC, FROM NUMEC TO WANL AT )

We investigated the possibility that measurements of carbon coated UCp
prepared and delivered by NUMEC to WANL for NERVA fuel elements might <, -
be biased. Conclusions are swmarized below, 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; <

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

c. WANL used a standard riffle sampling technique designed to produce
representative samples., NUMEC used a grab sampling technique which
might be expected to yield samples biased high, but the excellent
agreement betiween NUMEC and WANL analyses indicates that the grab
samples probably were rep-esentative.

The analytical procedures used by both NUMEC and WANL were specifically
developed for the routine analvsis of uranium carbides. They have been
adopted, with occasional minor modifications, by several laboratories%
that routinely analyze such materials. A conservabive limit of no more
than 0.5% should be assumed 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 NUMEC and WANL independer.tly weighed, 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 & Manufacturing Company, Nuclear
Materials and Equipment Corporation, Westinghouse Astro Nuclear Laboratory,
and Atomics International,




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 WANL 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 difference
between the two laboratories is 37 grams (WANL low) or 0,005%.

Attachments:

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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DETAILS OF THE INVESTIGATION T
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NUMEC PROCEDURES

NUMEC weighed thelr product on & Sauter direct reading scale
with a sensitivity of one gram., The balance is checked with standard
weights by the NUMEC qualiity control staff about every two weeks, f !
This balance has been reviewed by a member of my staff, and is con- ) i
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,* On a series o seveniy-five batches, however, the average
NUMEC analysis was 0,6657 g U/g sample, while the average WANL analy-
sis (on their own samples) was 0.6843 g U/g sample. These two averages
are not statistically different, but even if it Is assumad that the
difference is cdue to biased NUMEC samples, the magnitude of the bias
is only 0,2%,

. NUMEC used analytical method 1.101 published in TID-7029,
"Selected Measurement Methods for Plutonium and Uranium in the Nuclear
Fuel Cycle,™ with the modifications discussed below. The method is
believea w0 e cepiabli of o preciaion of 0.4% relative, under con-

ditions of routine use. (Procedure 1.101 is reprinted as Attacnmenc 3.)

. .
Some laboratories have experienced difficulty in avoiding loss
of sample due to "porping™ during the ignition step (during which the
carbon oxidizes in CO, and the uranium converts to U Og). To preclude
this, NUMGC ploced their samples on a bed of AlpOg wnich had previously
Fal

been ignited to constant weight. This should be an effective means of
avoiding loss of sample.

Procedure 1,101 suggests that the additlon of filtered oxygen
to the ignition furnace will speed the anslysis, NUMEC adds about
200 nl of filtered oxygen per minute.

*Qualitatively, the thickness of the carvon coating on a particle is
constant, regardless of particle size, This means that the averag
uraniua concentration is greater in large particles than in small
ones, Like all mixbtures oi particles (sand, for examplc) the {iner
particles tend to settle to the bottom. Tous, & grab sample from
the top of a container may be ricn in large particles, and corres-
pondinsly rich in uranium,
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NUMEC used method 2.401 (also im TID-7029) to verify that, 7 ) 3
isotopic degradation had not occurred. Since thls method is less”” o
accurate than the mass spectrometric technigue used by Goodyeer

Atomic Corporation (ALC's Gaseous Diffusion Plant near Portsmouth,

Ohio) to enalyze UFg delivered to NUMEC, the Goodyear data was used

as a basis for product shipments,

WANL PROCEDURES

Scales and balances used by WANL have been reviewed by KMM
survey teams, as part of required annual surveys, Since there was
no basis for suspecting a biles in net weights, no additional review
was made for this investigation,

WANL used a riffle sampliryj technique in which the batch is
progressively split into two approximately equal portions until the
desired saumple size is reached, Tn*s is a standard sampling tech-
nique for materials of this type; there 1s no basis for suzpecting
that the samples thus obtained ara not representative of the parent
batch,

WANL also used methed 1,101 from TID-T7029, In fact the WAFD
laboratory at Waltz Mill, Pennsylvania, which performed ihe analvses
10T WANL, was responslble fo* leveloping wm2thed 1,101 and for esti-
mating luS precision at 0,.4% relative., WANL does ot use the aluminum
oxide bed, but does follow the recommendations in method 1.101 that
4ignition begin at 250° C, and thzt final ignition at S00° C be carried
out overnight. Under these conditlons of slow heating there should
be no sample '“poppirng.”

WANL used methods 2,41 and 2,406 to determine U-235 content.
In combination these two methods are more accurate than the sircgle
method used by NULEC, but still rot as accurate as the mass spectro-
metric analyses., This undoubtedly accounts for the small differences
noted,

ADDITICHAL COLIIENTS

Poth laboratories have confirmed their procedures using NBS
certified chemlcel and isotopic standards. The NB3 chemical standard
is certified to z 0,02%, incluaing a conservative allowance for un-
certainties in the stolchicmeiry of U 08 The iuotoplc standards in
the range of 93» U-235 are certified {o

IOO),.
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WANL and NUFEC have not engaged in any formal sample exchanges. . .
However, WANL has exchanged semples of similar material with AZC's . .00
‘New Brunswick Laboratory (#BL), Union Carbide Corp. (¥-12), the Los M™% -
Alamos Scilentific Lavoratory (LASL), and Nuclear Fuel Services, Erwin, '
Tennessee (IiFS).

Average values obtained are as follows:

WANL 0.6985 g U/g sample

NBL O . 6979 " n n

Y-12 0.,696L " * " )

LASL 0.,6g43 = " " a
NFS 0.6937T " " -

Since NBL, Y-12, and LASL used high precision titrimetric
procedures, while WANL and NFS used the routine gravimeiric procedure
discussed above, the test estimate of the true value probably is avout
0.696. It is pot unlikely that NFS end possibly LASL experienced some
loss of sarzple due to "popping” during igniticn.
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APPENDIX A - Attachment 3.

i

METHOD 1107 | ' :

SRAVIMETRIC-VOLUMETRIC DETERMINATION OF URANIUM ~ . .
N OXIDE-ORGANIC DISPERSIONS” - | ]

[ ‘s

s;:;;.&?
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\. 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. Grovimetric. a. Ignite a platinum crucible or dish to constant weight at 900°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
other plastic samples, begin the ignition at about 250°C, After all material vola- :
tile at 250°C has bean remavad erodinle inSroisl WS lemapeiatale WO UV L,

c. Continue the ignition until all material volatile at 900°C has beenremoved.
Ignition for 30 min at 500°C may be suificient for plastics, but an ignition 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 material volatile at 900°C has been removed, ignite the sample
to constant weight at 300°C in air,

e, With an emission spectrograph determine the metallic impurities in the i
ignited sample, See Methods A, B, and D in the Appendix. . !

f. Calculate the uranium content as described in Method 1.100.

" 2. Volumetric. a, Accurately weigh a sample estimated to contain about 200 mg of
uranium into a platinum dish or crucible.
b, Iznite the sample to constant weight asdescribedin Sec, C1 of this method.

t
)
¢. Dissolve the residue from the ignition in 3 ml of concentrated nitric acid. !
d, If an insoluble residue remains, filter the solution through a Whatman €
o
AN 1
i
*Submitted by R. W, Bane, Argonne National Laboratory, Argonne, Ill, ,
: 94 i
|
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URANIUM CONCENTRATION MEASUREMENT 95

No. 41 filter paper (hardened), and wash the paper and residue free of acid with
hot water. Retain the filtrate and washings.

e. Ash the paper and residue in a platinum crucible, TN B o
. f. Treat the residue in the platinum crucible with a few drops of sulfuric acid oL r-"»;-,
(1 + 1) and 10 ml of concentrated hydrofluoric acid. bou 24703
g. Evaporate the coatents 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 fromthe initial
filtration.

i. Add T ml of concentrated sulfuric acid to the combined solution, and evap-
orate to SO; fumes. o

j. Cool the solution, rinse the sides of the beaker thh water, and, w.thout :
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, begmnmo with
Sec. F6, step a. .

ey
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APPENDIX B

TRANSFERS TO FOREIGN ENTITIES
License No. S¥M-145 - Uranium &nriched in the Isotope 235
Nuclear Materials and IZIguipment Corporation, Apollo, Pennsylvania

for the Period December 1, 1957 to October 31, 1965
Unit Gram
Date Material Percent
Shipped Destination Description Uranium Isotope U-235
8/7/58 U.S. Exhibit,
Switzerland Uuo, 7,521 19.94 1,500
10/30/58 France uo, 4,407 1.50 66
12/30/58 " UO2 487,969 1.50 7,359
12/26/58 " U02 489,886 1.50 7,387
12/12/58 " U0y 487,422 1.51 7,350
12/17/58 " uo, 488,567 1.51 7,368
12/19/58 " Uuoy 486,600 1.51 7,338
1/30/59 " U072 321,461 1.50 4,848
1/9/59 " Uo, 485,360 1.50 7,319
1/14/59 " U0, 324,227 1.50 4,889
2/25/59 " uo, 74,330 1.50 1,121
2/25/59 " U027 43,923 3.49 1,533
4/22/59 " U0- 170,119 3.49 5,935
5/14/59 Canada UO2 Powder 39,989%* 6.99 2,794%
5/29(59 France uo, 70,241 3.49 2,451
>/4/2Y - ULy 200,451 3.49 6,994
7/3/59 Italy Uranyl Sulfate 7,523 19.94 1,500
9/4/59 France U0, 70,006 3.49 2,443
9/18/59 " ) U0z 72,059 3.49 2,515
10/16/59 " U0, 16,966 3.49 592
11/10/59 Australia Metal Powder 500* 93.40 L6T7*
4/20/60 France U Dioxide Powder 127% 19.83 25%
4/20/60 " Metal Blend (21* 93.00 20y
(80 Normal 0
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 France U03 Powder 107,384 2,984 3,204
7/11/61 n UO3 Powder 1,475 90.00 1,328
8/24/61 " U Dioxide Powder 15,000 20.0568 3,009
4/19/62 " U Dioxide Pellets 9,130 4,025 367
4/19/62 " U Dioxide Pellets 9,110 4.52 412
4/19/62 " U Dioxide Powder 5,265 4.50 238
6/15/62 Ttaly U Dioxide Pellets 47,976  19.96 9,576
7/31/62 Japan U02(NO3)2 and
U308 Powder 21% 93.16 20%
8/24/62 Netherlands U Dioxide Pellets390,187 3.136 12,235
9/7/62 " U Dioxide " 370,669 3.136 11,624
10/11/62 " U0, rellets 316,139 3.813 12,054
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W - 2 -
Unit Gram

Date Material Percent
Shipped Destination Description Uranium Isotope U-235
10/12/62 Netherlands U0y Pellets 313,986 3.813 11,972
11/2/62 " U0y Pellets 58,385 3.813 2,227
11/2/62 " U02 Pellets "32,553 3.136 1,021
11/2/62 " UO2 Pellets 104,754 3.813 3,994
11/23/62 France U0, Powder 4,000 89.82 3,593
11/23/62 " ADU Powder 10,027* 19.86 1,991%*
11/30/62 Netherlands U0, Pellets 19,423 3.136 609
11/30/62 " U0, 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 UO2 Powder 300,227 4,027 12,090
4/25/63 " ADU Powder 20,998 60.03 12, 605
4/26/63 " ADU Powder 20,998 60.03 12, 605
9/26/63 United Kingdom Fused U0p 88,125% 2.90 2,555%
3/27/64 Candda U0, Pellets 131,008 6.00 7,860
3/30/64 Germany UO2 Pellets 286 1.00 3
3/30/64 " U0y Pellets 282 1.50 4
3/30/64 " U0; Pellets 283 2.00 6
3/30/64 " U0y Pellets 286 2.50 7
3/30/64 " U0, Pellets 285 3.00 8
3/30/64 " U0, Pellets 286 3.50 10
3/30/64 " U0, Pellets 281 4.00 11
3/30/64 " U0y Pellets 282 4.50 13
/30 /64 n NQ. Pallare 4Lk IRA 5 02 22.40%
4/20/64 France ADG Powder 84,809 6.00 5,089
4/24 /64 Japan UFg 49,230 5.704 2, 808
4/24/64 " UF ¢ 5,297 4.981 264
5/18/64 France U0, Powder 300,000 4.00 11,970
7/13/64 " ADU Powder 100, 000 59.98 59,980
9/2/64 " U02 Pellets 130,513 3.99 5,207
9/15/64 Japan UFg 164,721 2.598 4,280
10/13/64 Sweden UO2 Powder 52,578% 5.00 2,629«
12/14 /64 France U0y Powder 48,916 3.99 1,952
1/13/65 Italy Al clad U30g

Fuel Plates 5,034 19.83 998
3/13/65 France U0, Powder 481,690 3.977 19,157
4/5/65 " ADU Powder 100,000 59.93 59,930
10/4/65 Japan Foils and UO; Powder 4 93.00 4
Total NUMEC Foreign Transfers 12/1/57 to 10/31/65 8,788,246 425,396

N

* ’ .
Indicate sales transactions which equal or total 191 kgs uranium and 11 kgs
U-235. A1l other transactions represcnt material which is leased.
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Mr. Douglas Ceorge -2 December 29, 1965

blended material into sinter stock; (&) sintering of the pressed materials
(5) crushing of ihe sinterad stocx uO form ¢olt stoclk; (6) melting of the
material by direct arc to form carbide ingots; (7) crushing, grinding and
sizing of the ingots to forz fine on-size D“”b“Cj es; (8) spheroidizinz of the
lasmz torchs (9) 00 2 coating o» the spnerlcdl particles in

particles in a2 wlasz
an inducticn resa
inert carrier gas.

nly a briel descrintion of the process, it
: [ wre manufacturing overation which
v and dusiy process. As
yield in this process was guite

ct

or mzterial in order to deliver

ive recycling of material, as you
es.

st K]
Consequently. our direct experiencs factor
the lesses on this jeb with other ceaire
not inconc n losses™ -- pern
(or 3%) —- may nove verienced in th
instance, on JOOS3 LNVOLVANZ T8 Sare numoer

inherer..ly less dusty in nature, we have
mc.gnl tuce,

Even assuming, nodever, that such losses were experienced, this will not
fully exolain the & ition of The total ancunt of U-235 present] accounted
for, avproxinsiely T ] rec i N DLO-
cessing ; ne ¢ an

X
The basic reference point :
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Mr, Douglas George ~3- December 29, 1965

The rzcords of NUMECYs CP-2 Tacilitiy, in which the initial conversion of
UF6 to U0, was pp¢‘0“ red, show that 1200 kilozrams of material entered the
facility _o- conversion uncer the 1231 contract, It should be noted, however,

that only 1uu/ kilograms of U containing 93+ percent U-235 were furnished
by the customer for conversion under the contract. The difference (153
kilograns) rsoresents the guentity of reeyclaed materisl required to make the
flna7 b”o“dCu ucceo:sd oy the custorzr. It 1s, therefore, apparent that

i =, at some voint, reprocessed in NUMEC's
ess by which such recycle meteriel is
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cs ce
cenerated is the initiael conversion (UF, <o U0,) in the CP-2 facility.
hed o]
NUMEC's records show that this conversion was §6rforn3d in-EEdiserete
. 4 7 ] - N} D
batches of zvprodwately 163, 272, 252, 150 and 250 “1lggraws each, spaced
2 Z N 2 AT
three norths avart betireen October 1962 and October, 1963. One would expect
uo leave benind, in the first pass through ths facility, evproximetely ten
xilograms of materisl from each batch. This non-yield uraniunm setiles in
clean—up rmaterials and in the form of other wastes which are subsequently
.recovered and racycled., Thus, in the initizl step of the process, at least
50 of the 153 kilogrars of scrap described above, were generated.

et a .
e :\J.J.UQ.L @ld

ranium,
. v RS B NuECrs
e Y I T rocessi Tl 2 kilograms of
materizl that there exisls the zZreatest possinility of mixing and conseguent
allocation of cl ate L other ccntracis.

1s generated in the recovery
i i o the manncr in
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Mr. Douglas George L December 29, 1965

o complete and which, from
rizl., OfF necessity, the
or recovery intermittently
he case with respect to

under a contract which mzy require a year or riore t
time to time, riey zenerate cuasntities o scrap male
scrap from a 70ﬂ3—terﬂ coniract must be scheduled T
with scrap material from other contracts. Such was
the 1231 scra p material.,

3
L
~
-
£
1%

A major clean-up beltween jobs would be reguired in order to insure
agednst the dovmgrading of melerlsl in an intermitltent overstion of this type.
Such a clean-un itself, nowever, will gensrate additional losses since
raterial is bound to be locst in the huge amounts of solution reguired to
adequately clesan the complex equipment in the plant.

Moreover, since the screp recovery overation involves a soclvent ex-
action process, cne mast reach near saturation equilibriun in the plant
be;o*a eltracted meteriel is cnerically clean., Thus, the first material
removed Ifrom the process rmast a s be recycled to achieve clean material,
Correspondinzly, the material last removed from the orocess is, as a general

z ia Tz e
‘metter, never pure encyza to be used in end product and, therefore, again

becomes scrap.

The foregoing sugsests the economic infeasibility, if not the practical
impossitility of totveally segrezaiing each job in a plant ‘1th a view toward
"filll;llil‘o“ Canis :‘u‘u el v o ' Yo uilsel Liwse collseguences,
Jit was NU:ZEC's practice contract conly through tae
point of cissolution, & 51lity under a given contract
Wes estadlishzsc., There equiprent was operated on a
heel to tce’ basis with izl betwsen jobs. Thus, if

scrap Irom ten jobs, fo in one recovery camnaizn,
certain assurniions nad : the recovored materizl between
the originating contract L5 assignaent made on a basis oroportionate
to each contract's Ifeed ' ] re calculated in the manner
describsd b lor. Wc be scrap rescovery operation is

sertinent to exciiine

s
at NUMZEZC auring the san
2

the scran recovery cont C
time the 1231 confract nad, lists these contiracts.
We telicvz tho ¢os T T basis in conjuncilon #1*
the re

ars th

nrigin
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Mr. Douglas George -5- December 29, 1965

Table I

The totzl cuantity of uranium renresented by the contracts in
is approximately 470 kilogranms of U-235. These jobs were closed out with an
avercge overall 235 loss 4 1.5 per cent, or 7 Kilograms.
The averzgze 1.5 nt 1 ected on the basis of our best
estinatle, &t ihn Al ienced in o

our I‘ECOVGI‘Y Oue.f'a'(l" on.

A definits zigure ould not be establishad since, in the Phesl to toel Troccess,
described zzove, there wes no cowmplete clsan-up belween revrocessing campaigns.
It is important <o note, at this point, that due to the complerily and cuantity
of the scren on nand during 1962-1983, there was a large uncertainty with
respect to total plant accountsbilily during tris period. As & result there
was no clear evidence, at the time, Lo indicate thalt che 1.5 ver cent figure

was inaccurate,

It was only within the last year, during which NUZEC performed two large
scrap contracts of 108 kilogren i"T(MO—1)33“2j and 137 kilozrems 1AT{40- *))37
that it became evident that the losses were greater than those initially
anticipated, 'n botn ceases, & closed accoumtability was maintained; that is,

73 et ) In Tirst case, losses were 4.1
! T ond contract is aporodmate
co isred.) In both cases the
X as sim essad 'uring 1952.1983 and,
acgcoraingiy, williizced nearly the sewme vrocess chemistry and amiinment Nn tha
basis ol 1sv G 3o That a 1oss ¢aCuOﬂ ol 3.5 wver
-cent may ¢znt, On this basis, the
losses e 3 a racts itemized in Table I
could kave ocen 16,5 Wilozrars insfead of the 7 kilozrems dsclared. This
would suzgest Taat zpﬁiox1:ately 9 ilogrars of 1231 conitrect U-235 could have
been dnzdverteailly G returnsd with meilerial under these scrap recovery
contracis, ' ) -
To furtl antiste t 12l T '
1231 conirec q
NUMEC 3 o
This let
of U) we

to shor

which i
dOIJﬁ
O.L 14/1

reurned

nmatlLle

re b*u‘AeQ

leria

LU Swwoodlantly
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at 4.6 kilogram
of scrap recovery, been
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Mr, Douglas George -6- Decermber 29, 1965

N

These are but examrles of spescific instances in which 1231 contract
+ e
v - < O C

material might have been rix ul ran. The fact of ovorriaing
importarce, however, is thal tecause of the nature of NUMC's scrap recovery
v~ 42 S48 \'1-"?" S er-Nal LY a P £ 1 + 4 12 1 4 4 T b ]
operations, it is highly probable thal serap from the 1231 contract may have
been reiurned under other purchase orders.

Disvosition of 1231 Material as o Function of Overall Cornany Coerations (1940-194%)

The foregoinz 2nalysis covers only the period duringz which 1231 contrac
material was being processed at NGsC, It is important to note, however, that
the same 1y o scrap racovery oseralion was concucted at NUMEC vricr to the
arrival of 1231 meterial creating the same possibility of unavoidable
mixing of lal the verlod, trinr to and during which, 1231 maverial
was being U 2 large nurber of scrap recovery coniracis
involving 5 in scred were processed and closed including
contractis lus additionel contracts shown in Table II. Using
zn estimat ent loss Iigure, NUIEC declared losses of ap-

' e on These contracis. Lad the wnore recently

proxima
derived

cent peen used, losses could have zucunted Lo

It is vossibls that the differ amounting To 21 kilograns U-235 was
cuinpeusaved Jor uisowza wne return waterzel Irom other purchase
orders cliossd oul ocalore, and durin 231 centract. Scrap from the 1231
contract, it can be reasonably surxis may in Turn, neve bDeen reiurned under
these purchase orders, Althoucn it ¢ cossible o stalte that & given armcunt
o ] ziven purchase order, 1t is neverine-

the 9

“ilograms -~ (which incliudes
21 contract.

b
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ed sbove, haes, in 1acy, coms Lo reside in the 12

losses thro

= - i T e bRy
past year, Laal TLrouga

I
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crveint, the

o1 < i dacx
NGMEC inmvertory, it became vossidle to mecsure with a reasonable
meterials loss exmsriencsd zt NIEC, Aftsr a close-out of all inactive uLZC
comtracits, onl 1231 contract vamained as the ddentifiable point Zor 211
otner prior misassizned losses.
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Mr. Douglas Ceorge -7- December 29, 1565

I hope that this information will essist you in your investigation of
this metter. CShould you desire any further information, please do not
hesitate To call on us., ‘

Very truly yours,

,
!

,,/ ’

A4 //// s

{‘// LA /\ e ,\r/
S. A. Weber

Accountability Representative

~
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cc: RE C0-1231
ANK
FF
Chron

July 8, 1963

Ref: C0-1231

Mr. T. Johnson

Purchasing Department
Westinghouse Electric Corporation
Astronuclear Laboratory

P.0. Box 10864

Pittsburgh 36, Pennsylvania

Subject: Status of P.0. #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 shiiments 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 U0, that was to have entered the system was
found to be sligh%ly degraded in isotope, consequently, this
material was scrapped,

Approximately 150 kg of UF6 has been converted to U0Q, and is
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,

A. H. Kasberg

AHK/mhb 0




Y 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
*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., Forscher , DATE: Octovber 5, 1963

FROH: C. Beltram ' ’

. o as
. Lid A=

P R O ]
allel U Jld U LCU e

At aoout 10:00
for Roy Cline
powier Tnr
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up of Boats Between Job 1231 (93%) and N-0723 (Depleted)

A, on October 3, Jim Hart agreed to process a rush job
involving tae reduction of 1831 grams of depleted binary
toe CP-2 Lincdberz mesh belt furnace. Verbal instructions
Jim Zart to the furnsce onersior, Snang, for the immediate
ne cepleted binary. Ssanz's primary funciion at this time
ration operator for the &' column, but he was feeding trays
10 The reduc n furnace as time vermitted. Spang placed
two boa

ts containing the depleted

Lloyd Hugzhes had arr

anzed for Zd ”v-ghc to tennora 1l
nsc tion in order to re

+

|9

Trom PC-3 to the CP-2 furnsce ocera uce
& full time tasis, Hegler was not apo ised of the two
2 znd treated 21l boots existing in the furnace as 9)p.
now there was devleted in the furnace and hart cdid not
e o)

. . S oy ('?/;/ :
/—— R - 4’—/2. 2 Ve s d & e, ;’l(n(xq’.,(/ 24 gc’ YA e S /J «~ ;
-~ < Tt y;

s/

A

A total of L8357 zrams of "mixed" enrichmant resulted, containing £0. 77 %%
UC-225. C. Zllison nss effectively uosradsd a Sajole 0f the mixed n rial
to 37.75. Iae upgrading is Sossible dus to the distinet chemical and
saysical differences Setween tas depletsd oinary and the enriched UC,.

Trn: value difference beiween the 87.74 material and the 93% materiazl is

3%, The incident cost us this 4%, olus the labor involved to ‘upzrade"
tae mixiurs, and toe laobor exopenccd in naking the dooletcd oinary and the
cr.ricaea Ua0g. IT is esitimatea that the total dollar cost of the incident
is less tazn ,200. There is an equal or greater falue vnlch can be assessad
1o tae lesson that was learned and cdiscussed in detail with all Procuction
Supervisors wnd Foremen.
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1. 24 Wrizht brouzat the relief man, Hepier, up to the CP-2 Foreman, Condo

2. The ccleining toats were cleaned out prior to and after the depleted
binary was run.

3. C$2-2 coonerate

d with CH-3 bty accommodating their immediate need for the
reduciicn of tne denleted binsry.
! ' ‘
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APPENDIX D

Douglas E. George, Director
Division of Nuclear !laterials Management

MEETING WITH NUMEC - FEBRUARY 3, 1966

On February 3, 1966, D. E., George, S. C. T. McDowell, L. C. Solem, (DNMM),
and E. D, Marshall (OR), met with Messrs. Shapiro, Newman, Weber, and
Lovett, of NUMEC for the purpcse of discussing the findings and recommend-
ations resulting from the DMMi1 survey made at NUMEC in November 1965.

We explained the purpose of the meeting was to review with NUMEC manage-
ment the survey findings and recommendaticns to assure that we had not
misrepresented any facts or had not overemphasized unimportant points.

We also called attention to the fact that we were aware that some of the
recommendations had already been eﬂtod up0ﬂ by NUMEC, 1nplud1ng some
aspects that had been underway at the time of the November survey. We
asked to-be brought up to dates on the current status of such actions and
requested that NUMEC confirm these actions and provide a schedule indi-
cating when the recommendatinane wrAnld he "’,":’“f:;ll:::i- I WL ;.\‘,C,ueu.j.ac;

that some were obviously recommendations of a continuing nature and thus,
in effect, would never be finished.

NUMEC was given a copy of the IBM run of the October 31, 1965 inventory,
including a run of the dollar value thereon., They were also provided a
copy of the tabulation of the gaxmma spectrometer data on the filters., We
agreed to send 2 reconciliation of the October 31, 1965 inventory.

NUMEC was then handed copies of three secticns or the draft survey report
(Sec. 3 - Summary of Findings, Sec, 6 - Discussion of WANL Losses, and
Sec. 7 - Recormmendations). ALuer they had read trhese sections, Dr., Shapiro
asked that NUMEC personnel be excused from the meeting to discuss the
sections among themselves, After slizhtly more than 2 hours, the mesting
reconvenad, Dr. Shzpiro rzd a number of editorial surgestions which we
accepted, the more important of which included a definivion of the word
"loss" as a direct part of, or as a footnote to, the summary. We pointed
out that "loss" was already definesd on the first page of the report, but
we would maXKe a specilal point of referring to that definition in the sum-
mary. Dr. Shapiro also requested thai MULEC letter of Decenmber 29,
1965, which discussed in some detail the NUMEC processes and practices and
which we used eitensively in preparing this report, be attached to the re-
port as an appendix. %We agreed to atitach the letter. At their request we
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also agreed to quote 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 recommendations 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 tos
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 staff, J. E. Lovett. We agreed
that a long step towards acc omnllohmen* had been taken, but
called his attention to the fact he had made personnel changes
in the past and that such change, of itself, without continued
personal interest on his part would not assure long-term con-
tinued satisfactory performa ce.,

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

a. The general ledger is now in process of being prepared. It

"~ will be completed in a few 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 almost
all plant areas and will be completed in the immediate future.

"¢y’ A chart of accounts has been drafted and is expected to be
completed and fully in use by the end of February.

d., Dr. Shapiro agreed with the need of a system of inventory
identification, but asked that thare be some latitude to
achieve the objective in another fashion than as specific-
ally recommended, e agreed and the recommendation has
been revised accordingly. '

e. The internal transfer system is now in practice throughout
almost all plant areas and will be instituted in those re-
maining areas in the immediate future.

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

3. Work has begun to accomplish this recommendation. In discussing

it Dr. Shapiro noted thot this really was a never-ending reccom-
mendation,

1SN
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This recommendation resulted in an extensive discussion as NUMEC
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 "ball-park inventory" might result in routine inventories which
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 recommendation was to
establish that not less often than annually, a precise inventory
would be made. Even here we recognized that a book value for
certain portions of an inventory might be a superior number to
one obtainable by other methods. After this discussion Dr.
Shapiro seemed to understand the thrust of the recommendation

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

NUMEC expects to have a draft procedure manual available for re-
view by Ozk Ridge in March 1966,

Dr. Shapiro noted that NUMEC was now cleaning up its residues on
current jobs with epproximately four months lag., Regarding the
residues on the WANL job, it was noted that NUMEC had agreed with
the Commission that the residues would be processed by November

1966.

This recommendation apvarently was the cause of the two-hour pri-
vate meeting, NWEC expressed a reluctance to adjust their
October 3ist boock inventory to a fixed quantity as was recommended.

~They requested that the recommendation be revised to adjust the

inventory based on recovery data as it becane avallaole, noting
that recovery would not be complete until November 1966, They also
suggested that the recommendation was a departure from the agree-
ment signed in November, I disagreed, stating that the agreement
signed in November recognized that NUMEC would be billed for the
total amount of U-235 not returned to the AEC and would be given
a year in which to (z) recover and return material as an offset
to the total bill, and (b) make full payment of any outstanding
amount. I stated that I knew of no agreement with NULEC which
would permit the maintenance of an inventory record different
from that cbtained during the survey.

NUMEC raised a series of guestions dealing with the uncertainty

of the data, particularly those in the residues. They pointed out
that there were quite large individual differences betwzen New
Brunswick data end the value carried on the NULEC books. I pointed
out to Dr., Shapiro that I nad recognized this and explained that
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after applying tie analytical results to the parent batch, there
was good agreement with the data carried by NUMEC. I recognized
that during recovery of the residues the inventory might very
well be adjusted upward or downward with 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 sampling plan used by the AEC had, in my Jjudgment, con-
firmed the NUMEC 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 would be glad to review it and we would make our-
selves available at any time., 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 review. I also told
him thet, if necessary, to get to the full and complete truth I
would have the residue recovered at Oak Ridge. (I later told
Dr, Shapiro that I would have to back up on that offer as I had
no authority to cormit the AEC to an expenditure of some $50 to
$75,000 for this purpose). I asked Dr., Shapiro if he would ad-
Just his iInventory records should the residues be recovered or
a more extensive sampling plan be used to determine their U-235
content., His answer was that such an adjustment would not

- necessarilv be made because there was still material from the
pit which had not been incinerated and evaluated.

I told Dr. Shapiro that I thought there was no further usefulness
in discussing this point further; that he shouvld set his views
"in writing and I would see that they were made a part of the
record., I told Dr, Shapiro that I would assure that the survey
report clearly reflected that there was an uncertainty in the
inventory of these residues and that upon recovery a quantity
different from that reported might be found,

8. Dr. Shapiro showed me a draft educational program which I believe
is a step in the right direction. He assured us that within a

S very short period or time all plant personnel would be given
training along the lines suggested,

Dr, Shapiro and Jack llewmen called me on February 5 to read the letter be-
ing sent in response to my request of February 3. This letter states that
NUMEC will now (as of February 28, 1966) adjust their inventory to reflect
the quantity reported by the ARC survey team. It also reiterates that
further adjustments, upward or downward, may be necessary as recovery oro-
gresses and that a final adjustment will not be made until recovery is com-
plete on November 23, 1966,

Enclosure
Recommendations of Survey Tean
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RECOMMENDATIONS EXTRACTED FROM DRAFT SURVEY REPORT

(1)

7.0 Recommendations

7.1 To prevent a recurrence of the circumstances which resulted in
this survey; to put NUMEC 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 recommended that NUMEC:

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

2. Take immediate action to:

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

b. Develop & subsidiary ledger to account physically for
SS material by material balance area and by NUMEC Jjob
order number,

¢, Create a chart of accounts (job order numbers) refer-
enced to the project, contract, and purchase order
numoers. (‘Lhe account number itself should identify
that the 5S 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 and 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 fron ‘
one account (job order) to another within the same
material balance area are documented with transfer
forms and recorded in the subsidiary ledger.

f. Issue periodically, by material balance areas, a report
to NUMEC management of ending inventory and losses
which shows and explains losses by job order and the
quantity and forms of material physically on hand by
job number.

OFFICIAL USE ONLY
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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 than
annually. After comparison of these inventory quantities
with the book quantities, record the resulting gain or
loss. In establishing plant inventory procedures, NUMEC
should not ignore the need to obtain an adequate inven-
tory of in-process material.

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

Process the excessively large quantity of accumulated

residues, combustibles, filters, ash, etc., and return the

SNM recovered to the AEC., In so doinz, care must be exer-
cised to identify and to process residues in such a manner
as to permit comparison of recovered values with book
values., After such comparison, the resulting gain or loss
should be recorded.

Adjust the NUMEC October 31, 1965 book inventory to agree
with the AKC's October 31, 1965 physical inventcry which
establishes a U-235 content of 521,197 grams. (A detailed
tabulation of the physical 1nventory has been prov1ded to
NUMEC. )

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

These recommendations are as shown to NUMEC on February 3, 1966.

Recommendations 2d., 6, and 7 were revised somewhat as & result
of that meeting

OFFICIAL UEE QNLY
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Telephone GRever 2-8411 Cable NUIMEC

February 5, 1966

Decavr “r. Ceorgze:

I © like to express oudr grélticale Iy your courtesy in coming t

ADpo . > review vith us the sus v of vour findings and other pertine

ent Jzrived from your surv ~. the specizal nuclear materials

invz. o aad accountavility pr . :o. ocs at NUMEC,
red ing accountability
ad. for
ool n escabli all
in scrz z7:i5, the remedial action tzken or
cove .t cnooumendations contszined in the
our sozivities in this regard follows:

In rzzxard Co the Nuclear Mot

eri..ls Control record system, ~NUMIC has in
waich will provi.e she following basic records:
e crealowiTho2 sesavate pagz fox
cooiowaich NEC hie. aed




N, o clas B, leorge Page 2
U.S. »ovic Energy Commission February 5, 1965
C. A contract ledger sumraviziang all the nuclear materials
activities under a giv:: i3t number.
D. An internal control leczer detailing the physical movement
of nuclear materials bocween material balance areas and
between jobs.
E. A general ledger which :zumvarizes data in the other
ladgers and jcurnals ano wiich will support data reported
to the AEC and to NUMIT customers,
Significant progress has been mad:z in developing all of the foregoing
records and in assuvii.z their accuracy. In many instances, this has
necessitated the reconstructicn ¢f t -cords back to July 1, 19565, the
beginning cate of the AEC fiscal year. Although this is a lengthy
process, important strides have alrzady been made,
The primary transfer journal and coniract ledger are complete and in
- balance T s 2 tr z 103 being reconstructed and
will be co._ : ce report is issued,
The intcrnal control ledger nes bean set up. It is complete and in
holones Zory 211 twonzoctions sinc: Tonoary 1, 1228, ool Dol caslies
transactions on scme coniracis «.. Co walch recomstruction was either
unnecassary or relatively simple. Fov lack of adequate physical data,
the intcrnal control ledger has vwot voo been brougit into balance with
NUMZC!s otnmer records. As a rasulct 37 a sustainad effort now u.der way,
that the internal control ledger will be 100% complete short-
Cr2C's next precise shysicel inventory waich is scheduled for
5335, .
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Mr., Douzlas Z, George Page 3
U.S. Atomic Energy Cemmission February 5, 1966

Reports to Manacement

The Nuclear Materials Control Dconarzment will issue, not less than once
each month, summary reports to UMIC management on the status of nuclear
materials control. These repor:s will reflect inventories and losses
by materials balance arcecz and exnlain, insofar as possible, losses ex~

s

3
perienced in iandividual job orcars. The uch report will be

&
issuecd as soon as the January 5% tory data has been completed and
reconcilied, pro iy within the 14 days. We have alrecuy

> M
initiated th ice of regular
te

with management to review
and plan nuc i

s

rials contrci

In additgion to reporting a a f inventories and
losses, it is vital that 1 a ly identiZied in

order to prevent or reduce, insofar as possible, further losses. A
major pC o of Mr. Lovettls time duving January was devoted to th
identiii icn and investigzation of loss mechanisms with special empahsis
on preve i inuing activity ot

the Nucl loss wechanism is
icdentiiie or ds 11 z the guanfity oI
Uidaiivi Uelag luov, owll Ltz roooried and rennrvvaed on A cure
rent basis o z a

1—
s
P
Iy O
~
oy
N

waste disce

-
- vy TS o2
knovm licu

-~

inventories at the end I cach month
avery six months. Apparent losses
"routine' inventories will be postad to tho NUMEC
and the apnay 1t Losses reflected by the “precicse”
uscd 0 renorts to the ALC ana

Ridge Office thnat a
would be submicted I

v

s-ill consider that the
a




s eorge Page &
¢ Energy Commission February 5, 1966

Wé believe that a deadline of March 31, if acceptable to you and to
Oak Ridge, would give us the time necessary to make needed changes and
to 1nvolp rat 2 h cs in thez Zraft procedure manual, tharedy

1

e
reducing the probabili: would bz significantly out
1 c

In the belieL that effective special nuclear materials control can be

achizved only with the ccoperatica ond understanding of all employees,

NUMEC has initiated a company-wide educaticonal program in which special

emphasis will be piaced on the nizh intrinsic and strategic value of

special nuciear materials., You wers furnished with a draitc outline of )

ng, The first session

cine improveéments will "strengthen

NUMECTs accountanility system, - “e alert o the need Zor any
addlvional changes. In this regard, we would, of course, appreciate
eny Iuxcnar recommendetions you may wish To make.

ant =1z Facgovarvy
raph
24 erae
in addition, &3 we dis
youy v&nori, thare ars
of tne substantial resid
will, oI coursa, be reso e idi
for reolrn in zozovdance tn T T 1 f1 ial
scttleraent ¢l November 23, 1963, under wANL Purchase Order 39-NP-12674,
T = our meacing, crise out of
£ 5 ibed regidues and. can only
ce vesolviu, as we agrecd, oSy & samnling plen which is tantamount to
Tull vocovery oI the maverials 1a cucstion. Accorcdingly, as we had
indic < inm ouw ciscussicn, wo oelieve it would be pyelerable to stay
Z ou 1 Zell




My. Douzles E. Ceorge . Page 5
U.S. Atemic Energy Commission February 5, 1966

1EC's February 28, 1966

Nevertheless, we would be willirz, as an interim measure, and in
accordance with your recommendaZion, to adJJSE our book 1nve1;ory to
accoyd with the resulis of ¢he AZCYs October 31, 1965 inventory check
akcq in the course of your safejzuards investigation at NUMEC. As the
L ncertainties are rasolved, we weuld adjust our book

d with the datas sc¢ cotzined. In these ¢ Tcumstances,

\ ' c :d with the results of

cc!

r

We belicve thzt, in any event, tine ultimate result is identical and,
accordinzly, we shall ebide by your advice and recommendation in this
ard,

anpreciation for your
1S, —

Very truly yours, -
I3 ’ 12 N
e ’ 7/ ,/’ R R 7
Y SN eV T e
! {
” i: ‘
Zalman M. Shapiro
President
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COMPTROLLER GENERAL OF THE UNITED STATES
WASHINGTON, D.C. 20548

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 Equipment Corporation, a Commission licensee,
relating to accountability of special nuclear materials., The review
was made pursuant to a request made by letter dated September 7, 1966,
from the Chairman of the Joint Committee on Atomic Energy. Also, in
accordance with this request we have completed 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 additional actions are planned which have
been designed to strengthen the program. We are therefore making no
recommendations regarding existing regulations, contracts, and pro-
cedures.

The Commission and the licensee have had an opportunity to com-
ment on the matters presented in this report, and their comments have
been considered in the report. The licensee!s written comments 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 Committee on Atomic Energy. As agreed to by your staff rep-
resentatives, we are making copies of this report availablie to the Cocm-
mission and to the licensee. We 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,

Comptroller General
of the United States

The Honorable John C. Pastore, Chairman

Joint Committee on Atomic Energy
Congress of the United States
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REPORT ON REVIEW

OF

ACCOUNTABILITY CONTROLS OVER

SPECIAL NUCLEAR MATERIALS

NUCLEAR MATERIALS AND EQUIPMENT CORPORATION

ATOMIC ENERGY COMMISSION

INTRODUC "ION

The General Accounting Office 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 Commission (AEC) and held by NUMEC, an
AEC licensee, at its Apollo facility. We did not examine into ac-
countability practices at NUMEC's plutonium facility located at
Leechburg, Pennsylvania. ’

Our review which was made pursuant to a request by the Chair-
man, Joint Committee on Atomic Erergy, 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 NUMEC's operations. Also, we examined NUMEC's written

accountability procedures, past and current accountability and fi-

nancial records, and certain production records.




BACKGROUND

During the period from the establishment of the Atomic Energy
Commission in 1947 until the enactment of the Atomic Energy Act of
1954 (42 U.S.C. 2011), all special nuclear material in this country
was owned by the United States Government and, with 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 requive 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 cdeveloped 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:

k%% 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,"

From the time of the passage of the 1954 act until the enact-

ment of legislation in 1964 permitting private ownership of special




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 (Section 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-

procduct material as the Commission 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 such regulations or orders as it may deem
necessary *** (2) to guard against the loss or diversion
of any special nuclear material acquired by any person
pursuant to section 53 or produced by any person in con-
nection with any activity 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 security, *%* "

2
-




On April 6, 1955, AEC appr ved, for inclusion in the Cole of
Federal Regulations, 10 CP'R 70. This regulation established 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 working with special rnuclear material and of the
general public, and provides that licensees maintain records show-
ing the receipt, inventory, and transfer of special nuclear mate-
rial.

In developing the regulations in 10 CFR 70, AEC considered the
question of whether regulatory requirements for accountability and
physical security of licensed material should be imposed in addi-
tion to the requirements for the protection of health and safety.

AEC concluded that the physical protection and accountability con-
trols which licensees, as prudent businessmen, would maintain over
special nuclear material because of its intrinsic value and their
financial responsibility for its loss or damage and the severe
criminal penalties provided b~ ALEC's governing legislation would
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 SPECITFIC SECTIONS.--Whoever will-

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 1
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et

fine of not more than $10,000 or by imprisonment for not
more than five years, or both, except that whoever com-
mits such an offense with intent to injure the United
States cr with intent to secure an advantage to any for-
eign nation shall, upon conviction thereof, be punished
by death or imprisonment for life (but the penalty of
death or imprisonment for life may be imposed only upon
recommendation 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 specifically provided or of any regulation or order
prescribed or issued under section 65 or subsections

161 b., i., or p. shall, upon conviction therecf, 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 not more than twenty years, or both."

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 was, 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 NUMEC to receive and process special nuclear

material at its Apollo facility under license number SNM-145, As




an AEC licensee, NUMEC first received material by lease arrangement
in December 1957. NUMEC 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 commercial work
and which was received under various types of contracts and subcon-
tracts with AEC and Government contractors.

NUMEC owns and operates a uranium processing facility at
Apollo, Pemnnsylvania. The major emphasis of the facility is on the
conversion of uranium hexafluoride to uranium oxide or carbides and
the fabrication thereof into products for use in nuclear reactors,
including commercial power, research and governmental applica-
tions, The Apollo facility alsc recovers uranium from various
scrap and residue materials commercially and from its internally
generated scrap,

NUMEC is not equipped at its Apollo plant to prepare uranium
metal but is equipped for most operations invelving uranium com-
pounds. Separate processing and fabrication lines are operated for
uranium enriched above 5 percent U-235 and for uranium of 5 percent
U-235 or less. Also, NUMEC maintains a scrap reprocessing line for
uranium of less than 5 percent enrichment which is separate from
the line for uranium above 5 percent enrichment.

Over the years, NUMEC has had significant amounts of special
nuclear materials under its control. NUMEC and AEC records show
that NUMEC'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.




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.'" The difficulty 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 Aug. 1964  Present
Assistant General Manager for Administra-
tion:
John V. Vinciguerra May 1966  Present

Licensing and Regulatory Functions

Director of Regulation:
Harold L. Price Sept. 1961 Present
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COMMENTS ON ACCOUNTABILITY CONTROLS OVER
AEC-OWNED SPECIAL NUCLEAR MATERIALS
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 would adequately
protect the Government's interest. In our opinion, the problems
regarding accountability of specizl nuclear materials at NUMEC 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
uranium with specific jobs or process areas or with the period of
time in which such losses occurred. Although NUMEC made periodic
physical inventories and AEC performed a number 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 NUMEC'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.




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, it 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 was 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 absence of definitive
standards to direct NUMEC in the formulation of an acceptable mate-
rials control system. AEC surveys over the years have repeatedly
identified a need for improvements to NUMEC's materials control
system, and, at various intervals, have resulted in concern as to
the adequacy of NUMEC's controls over special nuclear materials.
For the most part, in consistence with its policy, AEC has at-
tempted to obtain improvements in NUMEC'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 establishing its policy in
1955, noted that, if the policy proved inadequate, other means of
ensuring adequate protection would be considered. Considering the

' such

concern evidenced at times by AEC, we feel that "other means,'
as the institution of a resident inspection system at NUMEC, to
provide assurance that an effective accountability system was being

maintained and material was being adequately safeguarded, would

have been appropriate.




AEC records indicate that NUMEC has generally responded to
suggestions made as a result of the surveys. 1t appears, however,
that NUMEC did not exert the sustained effort necessary to effect
and maintain the accountability sj sitem improvements necessary for
the localization and timely detection of losses. As late as Novem-
ber 1965, AEC reported that its survey of NUMEC records confirmed
the findings of prior surveys that the records which purport to con-
trol internal movement of material were incomplete and inadequate.

With respect to the current fituation at NUMEC, 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 lo-
calization and timely detection o” losses. Also, on the basis of
its most recent survey, AEC has yet to be satistied as to the ade-
quacy of the implementation of NUNTC's system.

By letter dated January 25, 1967, NUMEC advised 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 NUMEC. 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 summary 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-
tween 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-
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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
approxXximately 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 been 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) 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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ATC RTCULATIONS AND PROCEDURES
E’.‘Z;_-_I_ G TO CONTRCL OF SPLCIAL

NUCLEAR MATERTALS BY LICENSEES

AEC's principal regulations applicable to the issuance of 1li-
censes for handling special nuclear material are set forth in
10 CFR 70, "Special Nuclear Material,'" and 10 CFR 20, "Standards
for Protection Against Radiation.'" 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 the 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. DMaterial distributed to lessees under this provision is
generally referred to as Section 53 material. The act also pro-
vides that the Commission 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 whether 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 adequately 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 was
distributed to licensees under individual lease agreements. Effec-
tive May 1, 1960, AEC 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 covering receipts and
shipments of material and reports of losses and inventory.
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3. Maintain and make available, for AEC inspection, 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 addition to using the lease arrangements, AEC has over the
years contracted with private industry for work related to AEC 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 AEC 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 well as their own experience with AEC's operating contractors
for guidance in establishing requirements.

In addition to using the above lease and contracting arrange-
ments, on July 22, 1964, AEC adopted the use of a standard Supply
Agreement which followed closely the terms and conditions of the
Lease Agreement. The Supply Agreement is for use in supplying non-
Section 53 enriched uranium to contractors for use under AEC fixed-
price contracts.,

Although NUMEC is licensed and has held material under a lease
agreement, the predominant quantities of special nuclear material
held by NUMEC 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 well as to the requirements in thes license and the
regulations.

AEC maintains records concerning all Government-ovned special
nuclear material. Further, all special nuclear material licensees,
except for a few which possess negligible quantities of material,
are subject to periodic on-site accountability surveys under the
terms of the regulations, the license, an AEC contract, or a lease
agreement. The surveys were designed primarily to protect the
proprietary interest of AEC, and they also provided a measure of
protection against loss or unlawful diversion.

Criteria and procedures for conducting proprietary account-
ability surveys are in AEC Ilmmediate Action Directive (IAD) 7400-4,
"Surveys of Leased SS Material," dated May 12, 1962, and IAD
7400~8, "Surveys 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-
ported.l Fach survey is tc include an audit of the material rec-
ords, a review of internal control measures, and independent veri-
fication of the special nuclear material inventory, 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.

In consistence with the determination to strengthen controls over
special nuclear material in the hands of licensees, AEC by IAD
7402-11 dated April 5, 1966, provided for the expansicn 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 material 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 specific 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 AFC-owned and con-
trolled facility, inventory control deviations might not
be permitted that could be tolerated at a fixed-price
contract facility where th¢ [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 positior. where 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. However, the survey
team may suggest changes that 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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CHRONOLOGICAL DESCRIPTION OF AEC
SURVEY3 OF HUMEC'S APOLIO FACLLITY

The New York Operations Office (NYO) performed the initial ac- ?
countability survey of the Apollo plant in September 1960. 1In a
letter dated October 26, 1960, the Director, Technical Services Di-

vision, NYO advised NUMEC that:

"I am disturbed by the report oi the survey made by our
SS Nuclear Materials Management group of your plant, Sep-
tember 26-30, 1960, The repor* indicates that you did
not have adequate control over the nuclear material, both
licensed [Section 53] and accointable [non-Section 53],
held at your site."

The letter thereafter enumerated a number of ''suggestions and com-
ments" regarding the need to establish 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 NUMEC's staff in seeking to
esta