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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
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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.

13




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. :

16




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."

17




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
establish nuclear material control, the survey would be set aside
and another survey would be mad early in the spring of 1961. It
was stated that, at that time, NUMEC would be expected to have es-
tablished workable procedures that would meet AEC standards. In
this connection, NYO did not advise NUMEC, except by virtue of its
suggestions and comments noted above, of the standards by which
NUMEC procedures would be evaluated; the standards were those de-
veloped to apply primarily to AEC cost-type contractors.

By letter dated May 12, 1961, NYO advised NUMEC that it had
completed its second survey of NUMEC and that its review had been
made in accordance with principles intended primarily to govern op-
erations of cost-type contractors. In a summary paragraph, the Di-

rector, Technical Services Division, NYO advised NUMEC:
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"I am pleased with the great improvement in your opera-
tions since our earlier review last September. The com-
ments made in my letter to you dated October 26, 1960
have been acted upon and implemented by your staff. As

a result of the current survey, I find that NUMEC meets
the AEC requirements for nuclear material accountability."

The letter also made several suggestions to assist NUMEC in
its nuclear material control, which concerned the need for a cur-
rent procedures manual, records for material controls, better
weighing and labeling practices, and the need to recover uranium
from waste on a more current basis,

During the period from May to August 1962, the AEC Headquar-
ters staff, with assistance from NYU, performed a survey at NUMEC.
In its survey report, which was not provided to NUMEC, AEC stated
that NUMEC's system of internal control was extremely limited and
did not provide a deg}ee of control sufficient to meet AEC stand-
ards required for contractors of AEC-owned facilities., The report
cited the following matters, amcng others, which were of concern to
the survey team:

1. Losses could not be localized to specific process areas.

2, lLedgers were incomplete,

3. Records did not support monthly material balance reports.

4

. A sizable backlog of internally generated uranium residues
existed, much of which .ere not readily identifiable by
contract and were stored without an assigned uranium con-
tent,

5. Physical inventories were not scheduled on a routine basis;
no inventory had been taken between March 1961 and May
1962,

The survey report was reviewed in draft form by NYO. One of
the more pointed comments by NYO was that Headquarters' criticism
of NUMEC's internal control system appeared to be based upon AEC

standards for contractor operation of AEC facilities under

19




cost-type contracts, NYO stated that it would be more meaningful
to compare the internal control system "with that of generally ac-
cepted business standards.'" The precise significance that could be
attached to this suggestion is not readily apparent inasmuch as
such standards, as they relate to special nuclear materials, were,
to our knowledge, nonexistent. The second facet appropriate for
consideration is that the operations office, in conducting its sur-
vey made in 1961, in order to make the evaluation of NUMEC's activ-
ities, used the AEC standards intended primarily for its cost-type
contractors,

AEC did not formally advise NUMEC of the results of the 1962
survey until October 26, 1562. For the interim, AEC records show
that in a meeting early in October 1962, the Director, Division
of Nuclear Materials Management (DNMM), informed a NUMEC official
that he ''was quite concerned over the situation which existed at
NUMEC" and advised him of the principal corrective actions con-
sidered necessary.

The Oak Ridge Operations Office (ORO) had been made respon-
sible for reviewing NUMEC activities effective June 30, 1962.

Prior to the aforementioned October meeting, the Director, DNMM,
forwarded the report to ORO for appropriate action. In transmit-
ting the report, the Director advised ORO that the survey indicated
that little further improvement seemed to have taken place since
the 1961 survey and that '"*** in fact, we suspect there has been
retrogression." The Director also stated that the findings had
been discussed with NUMEC but that no recommendations had been made
by AEC.

In a letter dated October 26, 1962, communicating the Head-
quarters survey results to NUMEC, ORO stated:
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"The recent survey of nuclear materials management **%
disclosed a number of points which, if corrected by you,
would improve your knowledge and control of special nu-
clear materials within your plant,

"It is suggested that your internal control system should
be based on data developed during processing which would
thus provide current and accurate information readily dis-
closing all special nuclear material physically on hand and
all losses as they occur."

ORO suggested specific actions, including suggestions to install a
general ledger to summarize accounts monthly and annually, maintain
transfer journals currently, develop a subsidiary ledger to account
for special nuclear material by job and by material balance area,
establish control cver internal transfer documents, and take peri-
odic physical inventories and record the results thereof.

NUMEC responded in November 1962, advising ORO that a complete
system of internal checks was being incorporated and that the func-
tions of maintaining control records were being separated from the
physical accountability functions.

On February 7, 1963, two AEC representatives visited NUMEC to
review the progress made by NUMEC toward accomplishing the sugges-
tions made in October 1962. On the basis of the representatives
observations during this l-day wvisit, ORO, by letter dated April 18,
1963, informed NUMEC:

"In view of the significant progress already made, and
the work currently underway to achieve all of the ob-

jectives, we consider the performance to date as very

commendable."

In July and August 1963, a detailed survey was made by ORO.
The report prepared on this survey did not state the basis or
standards which were used in performing the evaluation of NUMEC's
controls over special nuclear materials., By letter dated July 12,

1963, ORO rejected NUMEC's June 30, 1963, inventory. NUMEC ?
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reweighed certain inventory items at the suggestion of ORO, and

was advised on September 23, 1963, that the June 30, 1963, inven-
tory had been presented fairly. ORO also advised NUMEC that ex-
ternal material movements had been reasonably well controlled but %
that internal transactions reflec.ing movements of material within ’
the plant apparently had been insufficiently documented and that

the inventory as recorded in NUMEC's books had not been adjusted 2
to reflect the results of the physical inventory.

In addition, ORO commented that there was a need for periodic |
reconciliation between the ledgers and the actual operating re-
sults. ORO stated that "it is strongly suggested" that, in order z
to have acceptable record support for the monthly material balance
report, entries to the accountability records be supported by ?
written documents and that trans{ :rs of material between jobs be
avoided when the contracts specify that no commingling is to occur.
ORO also stated that there was a general need for more expedi-
tious closing of contracts, including propef)disposition of resi-
dues.

ORO stated in its letter of September 23, 1963, that these
matters were presented as suggestions for improvement of material
management and the records thereof. A NUMEC record of a telephone
conversation between ORO and NUMEC officials, in November 1963,

showed that ORO officials indicated that they were satisfied that

NUMEC was making a good effort toward improving its procedures.
In February 1964, ORO conducted a review of all special nu-
clear material held by NUMEC under scrap recovery contracts. By

letter dated April 1, 1964, NUMEC was advised that its internal

control procedures were inadequate. The physical inventory by ORO
disclosed more uranium than NUMEC was accountable for under some

contracts. ORO noted in its letter that containers of uranium were
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not properly labeled, that NUMEC was mixing uranium from several
contracts which prohibited commingling, and that NUMEC was not sub-
mitting complete and factual material balance reports to AEC.

ORO's letter contained the following comments pertinent to its
findings:

“"If Jar No. 1271-2 was mis-labeled and the contained U,O
is [NUMEC job no.] 4A051 material, then NUMEC has violated
the recovery contract by (1) not informing this office
when the material was processed, (2) by failing to dis-
patch samples to NBL for analysis, and (3) by failing to
furnish batch weights and certified analyses for the dis-
solver solutions. A further violation of the contract was
evidenced by NUMEC's mixing of uranium from several recov-
ery contracts which prohibit commingling. This was
brought to our attention by NUMEC's letter of March 16,
1964, We accept NUMEC's explanation that Container

No, 1271-2 was mis-labeled and should be identified with
Job. No. 4A051, however, since you have failed to furnish
us with samples and dissolution data as required by the
contract, we are establishing your financial responsibil-
ity for Job No. 4A051 at 3,106 grams of 22% enriched
uranium, which is the quantity of highly enriched uranium
found during our inventory, and 5,368 grams of 2.6% en-
riched uranium, which is the quantity of low enriched
uranium for which you are responsible according to our
records,"

* * * * *

"Several containers of uranium were observed during the

inventory which bore labels identifying the material as

uranium assigned to NUMEC Account No. N-0426., This in-

ternal account is not being reported in NUMEC's Material
Balance Report although we understand that a substantial
quantity of uranium is being carried under it,

"We have been advised that Account No, N-0426 contains
lab. wastes, residues, and samples from lease accounts,
whereas, another account Job No. N-04CPR28, is for sta-
tion material., This differs with previous statements con-
cerning N-0426 given the AEC Headquarters staff during the
their audit of May-August 1562, We think it imperative
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that, in order to clear up this apparent discrepancy,
you give us a statement of your policy relative to
entering material into internal accounts.

"The fact that NUMEC is maintaining internal accounts
such as Job Nos. N-0426 and N-04CFRZ28 without our being
informed of the transfers made into and out of the ac-
counts is inconsistent with acceptable SS accounting
procedures. You are hereby instructed to report these :
accounts in your Monthly Material Balance Report and to l
reflect any movement of material associated with these
accounts,

ORO advised NUMEC that: ' i

"In conclusion, the results of the subject Oak Ridge in-
ventory confirm the opinion expressed in previous corre-
spondence relating to other S$S material surveys that
NUMEC's internal control procedures are inadequate. The l
possession of more uranium than NUMEC is accountable for ‘
under some [scrap recovery | contracts casts doubt on the g
adequacy of the sampling and/or compositing techniques 5
employed for certain types of scrap.

"We intend to visit your plant again in the very near fu-
ture. We suggest that you take steps during the interim
to correct the procedural inadesquacies noted above.
Failure to comply with acceptable scrap processing and
special nuclear material accounting prucedures may re-
quire the AEC to take appropriate action including that ]
which would preclude your receipt and processing of spe-
cial nuclear materials."

NUMEC's president replied to the AEC letter on April 28,
1964, and stated that NUMEC had a new accountability representa-

tive. He further advised that:

'"We are currently undergoing a thorough review of NUMEC's
accountability procedures and books and are trying to
reconcile the records with which [the former account-
ability representative] left us. I shall report to you
in detail upon completion of this review. In the mean-
time, I would greatly appreciate your patience so that

we can dig into the matters discussed in your letter of
April 1."
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In a letter to us dated January 18, 1967, commenting on this

survey, NUMEC stated in part:

- S s
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"A careful review of the 1964 survey results as transmit-
ted to NUMEC indicates that the underlying deficiency was :
the inability of the system to identify scrap material f
adequately by contract. In order to understand the sig- §
nificance of this finding it is necessary to have some ‘
appreciation of scrap recovery operations at NUMEC.

“"NUMEC has undertaken, and continues to undertake, major
first-of-a-kind jobs. Such developmental work generally ?
results in low product yields with concomitant high scrap ;
residues, During the period in question, there was a
large amount of internally-generated scrap. Additionally,
NUMEC was performing commercial scrap recovery cperations
on a large number of contracts, many of which involved
less than 1 kg of uranium. NUMEC's scrap recovery facil-
ities, as a practical matter, had to be operated in a con-
tinuous fashion to maintain system equilibrium. With ma-
terial from different contracts entering the system on a
'heel to toe' basis, actual segregation of material by
contract was physically and econcomically impracticable,

if not impossible. It should be noted that scrap material
was assayed by contract after dissolution but prior to
processing and that recovered material and losses were al-
located by contract to the best of our ability. The dif-
ficulty, however, in adequately identifying material by
contract without total physical segregation is apparent.
This is not to say that attempts could not and were not
made to identify scrap by contract, but only that such
identification was necessarily imprecise. This problem
has received increasing recognition by AEC in recent
years. Thus, for example, AEC now permits commingling of i ;
scrap after dissolution and establishment of accountabil- i
ity under scrap recovery contracts without prior approval.
Indeed, the general direction of current accountability
procedures is away from accountability by contract. (Sce,
for example, the current Uranium Supply Agreement.) Un- :
derstood in the context of current standards and require- ¥
ments, it is clear that the findings of the April 1964
survey do not reflect a determination by AEC that NUMEC's ;
system was inadequate to assure the proper safeguarding
of special nuclear material."
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Notwithstanding NUMEC's conclusions as to the seriousness of
the findings when considered in the context of today's require-
ments, the survey team was of the opinion that NUMEC had expended
insufficient thought and effort in the interests of establishing an ;
acceptable and realistic accounting structure for the recording and
reporting of "SS materials.'" Moresover, in our opinion, AEC's let-
ter of April 1, 1964, evidenced serious concern over the adequacy
of NUMEC's then existing accountability practices as they related
to the scrap recovery operations, ’ ‘

ORO completed a physical inventory of special nuclear materi-
als at NUMEC in September 1964, NUMEC was advised on October 15,
1964, that crossover of material between jobs had occurred but that,
because the audit phase of the survey was delayed pursuant to
NUMEC's request, ORO was not in a position to state the extent to
which such actions were contrary to the provisions of the contracts s
for these jobs. ORO also advised NUMEC that the percent of mate-
rial unaccounted for (MUF), shown by comparing the adjusted book
inventory with the physical inventory, was in excess of that which
was acceptable to AEC.

ORO's workpapers show that the largest single MUF figure re-

lated to NUMEC's contract with the Westinghouse Astronuclear Labo-

ratory (WANL), a major subcontractor of the Government in the nu-

clear engine for rocket vehicle application program. The figures
as presented in the workpapers showed the following:

Grams of uranium {

Adjusted book inventory 274,248
Physical inventory 185,809
MUF 88,439
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ORO advised NUMEC that it was recognized that the physical inven-
tory was undertaken while the processing of nuclear materials con-
tinued and that NUMEC might be able to readily dispose of a suffi-
cient number of discrepancies to inform ORO, in the very near fu-
ture, that the accounts were in condition for audit.

AEC records show that, in November 1964, the survey was post-
poned for an additional 30 days, in accordance with a telephone
conversation between ORO and NUMEC, to allow a new accountability
representative to assume and become familiar with his duties. The
following month ORO and NUMEC officials agreed by telephone that
the lapse of time precluded orderly completion of the survey and
it was canceled. ORO planned to schedule a new survey in Febru-
ary or March 1965.

The planned survey was delaved, apparently because of circum-
stances which developed in the closing of the aforementioned WANL
contract; this is discussed in another section of the report. 1In
April and May 1965, a survey was made which included a physical
inventory verification. By letter dated June 17, 1965, ORO ad-
vised NUMEC:

"Our physical inventory verification at your facility,

inclusive of listing, weighing, sampling, and ledger

comparisons, has proven acceptable. A formal survey

report containing certification that your SS material

accounts are valid for all material types with expected

and reasonable limitvs of uncertainty, will be forwarded
to you in the near future.

"In the meantime, please consider this letter as noti-
fication that our IEM listing of your facility inven-
tory, a copy of which was furnished to you at an earlier
date, is acceptable to the AEC."

AEC's physical inventory verification had disclosed a loss of

53 kilograms U-235 on the WANL contract; which indicated a
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financial liability on NUMEC's part of about $735,000. 1In reply
to the June 17, 1965, letter, NUMEC advis<d ORO on July 2, 1965

that:

"In the referenced letter you requested that we notify
you as to the acceptability of your IBM listing of our
ility dinventory. We cannot accept your TEM listing
as fully reveesentative of our facility inventory; for
example, it fails to include the enviched material con-
tained in wastes such as the pre and absolute filters
e have in storage. As you know, we ve approximately
00 such filters which we feel contain a substantial
guantity of enriched material held under our WANL Con-
tract 59-NP-12674., 1In view of this, and before we can
accept your inventory listing, we feel that due credit
should be given to this inventory item.

—t
-
o
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"Also, it is our position that, due to the complexity
and extreme cost of establishing an accurate inventory
value on the material in these filters, the number as-
signed be the difference between receipts and ship-

1

ments under the WANL Contract. As this material is re-

processed to the point where it may be assayed accu-

rately, our books would be adjusted to reflect the new
inventory."

This approach was not acceptable to ORO. In August 1965, ORO
transmitted to NUMEC separate reports on the surveys covering ma-
terials obtained under lease agreement for commercial work and ma-
terials related to contracts for Government work. ORO expressed
the opinion, in cne report, that safeguavds control of special nu-
clear materials at NUMEC was inadequate and, in the other report,
that such control was less than adequate., In the report related
to material held under contracts for Government work, ORO stated
that this opinion was based on the following facts:

"(1) Book physical inventory differences of U-235 de-

veloped as a result of the AEC physical inventory
are excessive.
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"(2) NUMEC refused to accept the AEC physical inventory
and failed to provide an adequate physical inven-
tory listing in lieu thereof.

""(3) SS material has been transferred between jobs with-
out approval of the contracting officers.

"(4) Internal accounts maintained for recovery of resi-

dues have not been reported to the AEC."
Recommendations to improve specific control procedures were made
in each report.

After a follow-up review to determine the status of matters
noted in the April-May survey, ORO reported in October 19565 that
NUMEC was in the process of investigating the contents of two bur-
ial pits for material that might have been inadvertently discarded
and buried as unrecoverable waste to determine how much of the
difference between the book inv=ntories and the physical inven-
tories on the WANL contract could be accounted for by this mate-
rial.

The records show that, in each of the years 1961, 1962, and
1963, NUMEC made burials of contaminated wastes, apparently in the
belief that the wastes contained insignificant amounts of uranium.
AEC records indicate that NUMEC recognized that unacceptably high
uranium losses were occurring in 1964 and that the company con-
cluded that previous estimates of uranium in combustible wastes
being buried were low. The records show that the 1962 and 1963
burial pits were exhumed in the fall of 1965 and that the recovery
operations were witnessed by AI'” personnel from several divisions
and offices.

The ORO October status report states that the "1962 pit" had
been opened and the contents of some drums had been handpicked for

evaluation of uranium content and for determination as to its
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recoverability. A group of drums of sludge from this pit report-
edly had been sampled, analyzed, and shown to be of low uranium
content.

A later report on the burials showed that soil samples taken
from the 1963 burial pit indicated a U-235 concentration of about
2 parts per million to a depth of about ten inches below the bot-
tom of the pit and the report contained an estimate that the U-235
content was about 2.2 kilograms.

According to NUMEC records, about 7.4 kilograms U-235 were
ultimately recovered from the burial pits and subsequently re-
turned to AEC for credit to the WANL contract.

On September 9 and 10, 1965, an ORO representative discussed
in detail with NUMEC officials the status of the recommendations
made by ORO in the survey reports. On the basis of the 2-day re-
view, a status report, dated October 13, 1965, was issued which
stated that the report dealt with changes made or finished since
April 30, 1965--the cutoff date for the survey which formed the
basis for the two August reports. The report also stated that the
review of September 9 and 10, 1965, was not a quantitative audit
in depth to determine the accuracy of the records presented, but
was rather a qualitative review to determine the extent and coher-
-ency of the internal control records system. The report trans-
mitted by ORO to NUMEC on October 14, 1965, presented the follow-
ing summary opinion:

'""Based on the subject review of September 9-10, 1965, it

is our opinion that the nuclear materials control system

as currently constituted and operating at NUMEC, is ca-

pable of generating a satisfactory material control and

safeguards report for nuclear material now being handled
by NUMEC." (Underscoring supplied.)
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The report also stated that the safeguards problem noted in one of
the August reports still existed because the excessive difference
between the NUMEC book inventory and the AEC physical inventory of
the WANL job still existed. It was pointed out that this differ-
ence would be resolved as part of the settlement and closeout ne-
gotiations of the WANL contract, which would be reported sepa-
rately.

A survey of NUMEC's controls was conducted by the AEC Head-
quarters staff, assisted by ORO and NYO personnel, in November
1965. The objectives of this survey were (1) to determine the to-
tal cumulative U-235 loss for NUMEC since plant start-up in 1957
and to evaluate the extent to which such losses could be accounted
for in terms of known loss mechanisms, such as accidental losses,
discharges into tanks, sewers, etc., and other known removals and
(2) to attempt to find explanations for the unexpectedly high
U-235 loss which was attributed by NUMEC to be material related to
the WANL purchase order.

The report stated that the survey was performed in accordance
with the standards intended to cover the operations of contractors
functioning under cost-type contracts. As a footnote, the report
stated that, normally, special nuclear material held by a fixed-
price contractor (such as NUMEC) that was financially liable to
AEC for payment of losses '*f** would not have been subjected to
such an intensive scrutiny; ***'"; rather the survey would have
followed the standards set forth in an AEC directive, IAD 7400-8.
This directive included instructions for the determination of the
accuracy of losses and/or consumption reported by material holders
but did not provide for the evaluation of the causes, magnitude,

and reasonableness of losses.
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The report stated that, cn the basis of the survey team's
findings, the total cumulative loss was established at 178 kilo-
grams U-235 as of October 31, 1965, According to the report, the
inventory contained estimates of uranium in residues which were
not amenable to representative sampling; therefore, the loss fig-
ure was subject to some adjustment either upward or downward upon
recovery of this uranium. The report stated that, on the basis of
NUMEC's records, it was possible to support a loss through known
loss mechanisms of 84.2 kilograms U-235. Deduction of this amount
resulted in a total of 93.8 kilograms U-235 unaccounted for since
plant start-up. The report also stated that the audit of NUMEC's
records confirmed the findings of prior surveys that records which
purport to control internal movements of material were incomplete
and inadequate; therefore, it was not possible to identify, with a
high degree of accuracy, the true physical losses which were at-
tributable to any given contract.

NUMEC did not receive a copy of the final survey report. On
February 3, 1966, however, the Director, DNMM, and other AEC offi-
cials visited NUMEC and discussed the findings and proposed recom-
mendations of the report. By letter dated February 5, 1966, NUMEC
advised AEC that it considered the AEC suggestions made at the
meeting to be clearly sound and pointed out the actions that had
been and were being taken to implement them. On April 6, 1966,
AEC submitted to NUMEC a copy of the recommendations as incorpo-
rated in the survey report. On April 22, 1966, NUMEC advised AEC
of the status of its efforts to accompiish the needed improvements
outlined by AEC.

From June 23 through 25, 1966, AEC officials visited NUMEC to
review the progress made by it toward implementing the recommenda-

tions. The AEC officials also observed the procedures and
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practices being applied by NUMEC in connection with a physical in-
ventory that it was conducting on June 25. According to AEC rec-
ords, the AEC officials concluded that, in general, NUMEC had made
satisfactory progress in implementing the survey recommendations
and in ensuring the maintenance of adequate control over its en-
riched uranium. The officials also reported that, while they had
not made a complete survey, which would have included an audit of
the records and AEC verification of the inventory, the scope of
the review had been sufficient to permit a determination as to
whether NUMEC's procedures as recently approved by AEC were being
followed. AEC records do not indicate whether NUMEC was advised
of the results of this review.

In October and November 1966, ORO, assisted by AEC Headquar-
ters personnel, made.a survey at NUMEC. A survey report was
transmitted to NUMEC on January 24, 1967, which stated that, in
the opinion of the survey team, there had been improvements in the
area of nuclear material contro. since the survey was made in No-
vember 1965, as evidenced by the fact that 12 of 13 recommenda-
tions made in that report had either been accomplished or were be-
ing accomplished. The report also stated that, on the basis of
the survey and discussion with JUMEC'S management, the survey team
was of the opinion that the accountability control system that had
been established by NUMEC, on the basis of the company's approved
procedures manual, was capable of providing adequate internal con-
trol of special nuclear material for safeguard purposes if it was
followed in all aspects.

On the basis of its survey, however, AEC was unwilling to ac-

cept NUMEC's inventory. 1In this connection the report stated

that:




"Despite the actions taken, the survey team is of the
opinion that the SN material inventory report presented
by NUMEC as of September 30, 1966, does not fairly pre-
sent their actual bholdings as of that date because:

"a. NUMEC has not maintained complete records of known
process losses of SN material and, therefore, the
quantities of material reported as losses during the
period November 1, 1965 through September 30, 1966,
are understated. *%%,

"b. Label data used to derive the NUMEC inventory was
not sufficiently accurate as to quantity of uranium
to provide an accurate inventory. **%,

"c. The NUMEC inventory report did not include material
contained in approxzimately 590 items (filters and
combustibles) stored in the blue building. **%."

Regarding the first point, s#EC noted in its report that ac-
countable effluent losses through stacks and liquid discharges
were not being reported as known losses; therefore, it was not pos-
sible to obtain a reliable estimate of known losses for the survey
period. NUMEC advised AEC that such losses had not been reflected
in its reports because of uncartainty with respect to the means of
apportioning these losses to specific contracts. AEC noted that
NUMEC agreed to report such losses on a proration basis in the fu-
ture.

With respect to the unrecorded material in the blue building, 3
AEC noted that:

'%%* NUMEC management stated that they understocd that

the AEC planned to measure all filters and combustibles

by gamma scan methods and, therefore, they had not per-
formed measurements. Since it never was the intent of

the survey team to other than spot check by gamma scan
a misunderstanding of what would be done exists.'
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One of the eight recommendations made to NUMEC stated that an
inventory should be made at the earliest practicable time that
k%% will reflect truly the actual physical holdings of SN mate-
rial and that the book inventory be corrected to the physical in-
ventory ."

In transmitting the report to NUMEC by letter dated Janu-
ary 24, 1967, AEC's Assistant General Manager for Administration
stated:

"It is recognized that improvements have been made by
NUMEC in the area of nuclear materials controls particu-
larly in the establishment of satisfactory procedures.
Deficiencies still exist in following the procedures and
in the taking of a good physical inventory followed by
the adjustment of the records to the physical inventory
data. As you know, the NUMEC management and control
program for special nuclear material has been of consid-
erable concern to us over an extended period of time.

We therefore expect that you will take prompt action to
correct the deficiencies noted. In the absence of such
corrective action, we will feel constrained to consider
actively the measures which may be appropriate either in
the administration of the Commission's prime contracts
or subcontracts with NUMEC or in the exercise of its reg-
ulatory powers."

NUMEC responded to AEC by letter dated January 25, 1967, and
expressed regret that AEC was unable to accept NUMEC's inventory
as of September 30, 1966. NUMEC stated its disagreement with

AEC's opinion on this matter, stating further that:

"%*% the acceptance criteria and the related statistical
treatment of the test results were not those which had
been used in evaluating past inventories at NUMEC, and,
moreover, that the criteria utilized in the October in-
ventory are basically experimental and ‘have not been
officially adopted'. It is unfortunate that the new
criteria utilized in verifying the October inventory
were not communicated to the Company prior to the initi-

ation of the inventory. Such information would have

35




assisted materially in our preparation for the inven-

tory, particularly in the categorization of the mate-

rials to be inventoried, and would thereby have assisted

in avoiding utilization of too loose or too tight ac-

ceptance criteria, as noted in [AEC's! report."

NUMEC stated that it was proposing March 31, for a physical
inventory and advised AEC of the actions that had been and were
being taken to comply with the recommendations.

By letter dated February 10, 1967, ORO advised NUMEC that it
would observe the taking of the March 31, 1967, physical inventory
and submitted for NUMEC's consideration a survey plan summary
which had been developed by ORO as a means of arriving at a mutual
understanding of the survey plans. ORO advised NUMEC that:

'"x% you should make every effort prior to the inven-

tory, to reprocess as much scrap to a measurable state

as possible, and to consolidate items to reduce the in-

ventory to a more desirable inventory position."

Subsequent to the February 10, 1967, letter, AEC and NUMEC
agreed to delay the survey until April 30, 1967, because it was
expected that by that time the uranium inventory would have been
reduced because of completion in April of a jcb involving a large
quantity of highly enriched uranium. It was expected that, with
this reduction in inventory and the clean up of a substantial por-
tion of the plant, a more accurate physical inventory could be
taken,

We were subsequently advised by AEC that its planned March 31,
1967, inventory verification had been postponed because of the
condition of NUMEC's uranium inventory. NUMEC had advised AEC

that approximately half of its uranium inventory was in scrap res-
idues.
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NUMEC proceeded with its physical inventory on April 30,
1967, and so advised AEC during a meeting on May 4, 1967. We were
informed that it had been agreed during the meeting that NUMEC
provide AEC with (1) a detailed description of the steps it used
to take the inventory, (2) all sampling, analytical, and other
measurement data obtained from the physical inventory and NUMEC's
interpretation of such data, and (3) NUMEC's statement of its
April 30, 1967, inventory. We were further informed that an AEC
survey team had arrived at NUMEC on May 10, 1967, to review the

current situation.
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AT NUMEC'S APOLLO FPACTLITY

In November 1965, AEC made a detailed survey to determine the

total cumulative U-235 loss at NUMEC since start-up in 1957 and to
attempt to find explanations for the ''unexpectedly high U-235 loss"
on the WANL contract.

On the basis of AEC's survey findings, the report stated that
the total cumulative loss, including known losses, discards, and
MUF, at NUMEC during the period‘from plant start-up in 1957 until
October 31, 1965, had been established as 178 kilograms U—235. The
report stated that, during this period, NUMEC had recognized and
reported cumulative losses of 149 kilograms U-235, or 25 kilograms
U-235 less than the amount established by the AEC survey. The re-
port also stated that, because of a large number of heterogeneous
uranium-bearing residues on inventory which could not be sampled,
some upward or downward revisions of the established loss might be
necessary.,

The survey team estimated that, of the total of 178 kilograms
U-235 lost to October 31, 1965, 84.2 resulted from known loss mech-
anisms, and the remaining amount of 93.8 kilograms U-235 was cate-
gorized as MUF., MUF is defined as the difference between the phys-
ical inventory and the book inventory after the latter has been ad-
justed for losses resulting from known loss mechanicms, such as
accidental losses, normal operational losses (discharges into
tanks, sewers, stacks, burial grounds, etc.), and other known re-
movals of material., Thus, MUF is usually the result of uncertain-
ties of measurements, unknown losses, and undetected errors in the
records. As stated by the team, the amount as developed was based
on estimates; however, the loss mechanisms identified appeared ap-

propriate and the largest part of the known losses was traceable
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to records or could be developed by analyzing existing data and ap-
plying judgments thereto.

On an overall basis, AEC calculated that the estimated loss of
178 kilograms U-235 amounted to about 1.2 percent of total plant
receipts since start-up. The report stated that:

"This cumulative loss, while larger (both on an absolute

and relative basis) than those reported by other commer-

cial facilities conducting more or less comparable opera-

tions, does not appear to be so much larger as to be un-

expected, ¥*%% !

During the period of our review, we found that additional
losses had been disclosed and NUME('s records showed that cumula-
tive losses of U-235 through December 31, 1966, totaled about 260
kilograms, or about 1.2 percent of total receipts. These losses,
which were reported to AEC through periodic status reports by NUMEC
to ORO, included known and identifiable process losses and MUF
which was disclosed by physical inventories or by material settle-
ments at the completion of jobs. NUMEC advised us that the in-
crease in losses since the October 1965 inventory was almost en-
tirely attributable to losses incurred in processing large quanti-
ties of material during the intervening period.

The AEC report on the November 1965 survey presented the view
that, while it could not be stcted with certainty that diversion
did not take place, the survey team found no evidence to support
the possibility of diversion. The report added that the survey
team and others observed a number of NUMEC's practices that reduced
the possibility of diversion.

With respect to AEC's observation regarding overall losses at
NUMEC, we were advised that AEC's view as to the reasonableness of

the losses was based on its experience in the nuclear materials
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management field., AEC has not established standards on which to
base an evaluation of a contractor's loss performance. In regard
to MUF, we are unable to state an opinion on its disposition. Be-
cause of the condition of NUMEC's records, a determination could
not be made as to the approximate period of time or the process
area in which the MUF occurred. We found no evidence of diversion,
After considering all available information, including NUMEC's ex-
planation of the losses related to the WANL contract (a copy of
which is attached as appendix II), we have no reason to question
AEC's conclusion regarding the matter of diversion.

Comments on the WANL contract

In September 1962, WANL entered into a fixed-price contract
with NUMEC to furnish a product to WANL to be used in the manufac-
ture of nuclear fuel elements. Under the terms of the contract,
NUMEC had full financial responsibility for all special nuclear
material furnished to it for the production of the product. Any
excess enriched uranium and all scrap generated by NUMEC in fabri-
cating the product was to be processed, as part of the contract
price, to an acceptable chemical form meeting established AEC
specifications and returned to AEC or paid for within 180 days
after the final delivery of product to WANL,

Under the terms of the contract, for the first 90 days after
final delivery of the fabricated product to WANL, no inventory use
charge was to be imposed on NUMEC for the enriched uranium still in
its possession; thereafter, however, a use charge of 4-3/4 percent
per annum of the value of the material still in the possession of
NUMEC was to be assessed. The contract also provided for the right
of repossession by AEC of the enriched uranium at the expiration of
the 180 days.
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During the course of the contract, NUMEC was furnished with
about 1,013 kilograms U-235 of which about 713 kilograms U-235 was
delivered as acceptable product to WANL; thus, NUMEC was required
to return to AEC about 300 kilograms U-235. On August 12, 1964,
NUMEC made its final shipment of the fabricated product to WANL.

By agreement with WANL, NUMEC continued experimental efforts to
upgrade the product to meet new specification requirements. Ac-
cording to WANL, the actual contract completion date was Octo-

ber 30, 1964, because, on that date, WANL made its determination
that the experimental material fabricated by NUMEC after August 12,
1964, would not meet the new WANL requirements.

On the basis of this completion date, assessment of inventcry
use charges was to commence on January 29, 1965, and the final
settlement date was established at April 28, 1965. According to
AEC records, NUMEC informed Government and WANL personnel that
NUMEC would not be able to settle the contract on the specified
date. Further, according to AEC records, NUMEC suggested that ac-
countability for the remaining WANL material charged to NUMEC be
transferred to NUMEC's supply agreement, previously entered into
with ORO, By doing so, the final settlement date for material
losses could be postponed until NUMEC could process the scrap re-
maining under the WANL contract. . In the interim, NUMEC would con-
tinue paying the inventory use charge,

The proposal was agreed to by AEC providing that (1) the quan-
tity of material to be transferred be established on the basis of a
physical inventory and (2) prior to the transfer, NUMEC pay for any
losses incurred under the WANL contract.

According to AEC's records, two l-month extensions of the
closeout date were made in order to take the physical inventory.

i
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As of April 30, 1965, the date of the inventory taking, NUMEC had
declared losses under the WANL contract of about 33 kilograms
U-235; AEC's physical inventory disclosed an apparent loss of about
53 kilograms U-235, indicating a liability on NUMEC's part of about
$735,000.

NUMEC refused to accept AEC's loss computation on the basis
that AEC's calculations did not give proper effect to all recover-
able sources of uranium. Consequently, the transfer of the account-
ability for the remaining WANL material to the supply agreement was
not consummated, AEC estimated that, under the assumption that
NUMEC was correct in its calculations, NUMEC's financial respon-
sibility would amount to about $650,000. Negotiations were there-
after conducted with NUMEC to reach a settlement on the WANL con-
tract. Our comments on the material losses ascribed to the WANL

contract and to the financial settlement follow.
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Comments on special nuclear material
loss ascribed to the WANL contract

The AEC survey in November 1965 ascribed a loss of about 61
kilograms U-235, or about one third of NUMEC's cumulative estimated
losses of 178 kilograms at that time, to the WANL contract, At
that time, AEC reported that NUMEC had recognized and reported
losses of 38 kilograms U-235 as being chargeable to the WANL con-
tract; this was about 23 kilograms U-235 less than AEC's calcula-
tions. Notwithstanding extensive reviews of NUMEC's operatioms,
neither AEC nor NUMEC have been able to identify with a high degree
of certainty the specific causes of WANL material loss.

On November 28, 1966, settlement of the WANL contract was
made. An analysis of material transfers under the WANL contract as
of that date is presented in the following schedule:

c

Schedule of Special Nuclear Material
Received from, Returned to, and not Returned to AEC
by NUMEC 1 der the Contract

Uranium  Enrichment U-235
(grams) {percent) (grams)

Receipts:
Total material received by NUMzZC for WANL job - 1,086,946 93.15 1,012,505
Shipments:
Finished product shipped to WANL 765,089 93.13 712,515
Balance to be returned ' 321,857 299,990
Scrap recovered and returned: a
As of December 22, 1985 231,041 89.55a 206,894
December 22, 1965, to November 23, 1966 159,591 16.40 26,048
Total scrap returned 390,632 232,942
Balance not returned: b
Loss (gain) (68,775) 67,048

8pverage enrichment of the 22 lots returned as of December 22, 1965, and additional 15 lots
returned as of NHovember 23, 196¢€.

bp cash setrlement of about $929,000 was made by WUMEC for this material.
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As shown in the schedule, NUMEC returned a greater quantity of
total uranium than it was furnished but the U-235 content returned
was about 67 kilograms less than that received, On the basis of
NUMEC's explanation of the WANL loss contained in appendix II and
the foregoing analysis of material transfers under the WANL con-
tract, it is apparent that non-WANL material has been returned for
’qredit under the WANL contract and/or that WANL material was
mingled with other material, with the result that most of the non-
product WANL material returned to AEC was significantly degraded.

This significance is shown by the fact that, for the quantity
of scrap recovered and returned as of December 22, 1965, the dif-
ference between 231 kilograms of 93.15 percent enriched uranium and
231 kilograms of 89.55 percent enriched uranium, represents over
8 kilograms of U-235, or, on the basis on AEC's published schedule
of enrichment charges, an economic loss of about $105,000.

During our review at NUMEC, we attempted to trace the internal
movements of the WANL material by material balance areas (MBAs).
MBAs are described in the AEC manual as control units into which a
facility may be subdivided to provide closer control of material
flows, to localize losses, and to provide means of simplifying the
taking of physical inventories., MBAs may be established around in-
dividual processes, separate steps of a process, separate geocgraph-
ical areas, or organizational subdivisions., The NUMEC facility is
subdivided into MBAs, and, under the company's procedures, internal
transfer documents are to be used to support the movements of the
material between MBAs. The internal transfer documents are to be
used also for posting to the internal control ledger which summa-

rizes the material balances in each MBA,

4k




We were unable to trace the WANL material movements because
the records were incomplete. According to NUMEC officials, inter-
nal transfer documents were not always posted to the internal
transfer ledger; thus the resulting effect was that the ledger did
not accurately show the balances of material at the MBAs., During
the period of the WANL contract, NUMEC did not ascertain losses
associated with the WANL contract by MBAs. We were advised that,
during the period of the WANL contract, physical inventories were
taken on a plant-wide basis rather than by MBAs; therefore, the re-
sults of the inventories were not recorded in the internal control
ledger that indicated material balances by MBAs,

As a result, this ledger could not be reconciled with the gen-
eral ledger. From our examination of NUMEC's records, we noted
that losses reported through April 1965 were generally not identi-
fied as resulting from known loss mechanisms, In relation to this,
NUMEC's records made available to us showed that burials of scrap
residues were made during the period of the WANL contract; these
records, however, did not show the quantities of uranium actually
buried although records showed that NUMEC subsequently recovered
about 7.4 kilograms of U-235 from the burial pits. Also, NUMEC ad-
vised us that part of this problem was a result of its uncertainty
with respect to the best means of prorating losses due to effluent
discharge mechanisms and, as stated previously, that matter has now
been resolved,

A NUMEC official advised us that the internal transfer docu-
ments were prepared when material was transferred and were used as
receipts for the MBA transferring the material. The official
stated that the foremen accumulated the documents but eventually
they might be lost or discarded and thus not all documents would be

posted to the internal transfer ledger.
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AEC apparently encountered si.ilar problems in its analysis of
NUMEC's records. The AEC Headquarters report on its November 1965
survey stated that the findings of previous surveys were confirmed
in that the records which purport tc control internal movements of
material were incomplete and inadequate; therefore, it was impos-
sible to identify with a high degree of accuracy the true physical
losses attributable to any given contract. AEC noted that the
plant-wide material records were bas=d largely on book values of
inventory and generally were adjusted for losses only at the time
of closing a contract. AEC's report also contained the following

comment:

"In an attempt to establish yields and loss mechanisms di-
rectly applicable to this purchase order [WANL contract’
the survey team requested NUME. production control and
process engineering data on this and other contracts.
The data available was of little or no value in this re-
gard. Process lots or batches could not be correlated
to points in time nor could a sequence of-processing
events be established. All efforts in this direction
were negated when it was learned that meny of the re-
quested records had been inadvertently destroyed by su-
pervisory personnel during a ‘'clean up' campaign at the
time of an employee strike, January 1 to February 25,
1964."
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Comments on financial settlement
of special nuclear material loss
under the WANL contract

Under the terms of the contract, use charges were imposed be-
ginning January 29, 1965, on material not returned by NUMEC to AEC.
Final settlement was to have been made April 28, 1965, which was
180 days after contract completion as determined by WANL. Two
l-month extensions of the closeout date were made in order to take
the physical inventory and WANL was instructed to take no further
action toward settling the contract until receiving further direc-
tion.

Such direction was provided to WANL on November 17, 1965, and,
effective November 23, 1965, WANL and NUMEC entered into a supple-
mental agreement under which NUMEC agreed to pay to WANL or AEC, by
no later than November 23, 1966, the amount of $1,134,849.34, rep-
resenting the value of the special nuclear material still chargeable
to NUMEC's account. In terms of material quantities, the amount
represented the value of about 94 kilograms U-235. Further, under
the agreement, NUMEC agreed to pay interest at 5 percent per annum
on any amcunts unpaid subsequent to December 23, 1965. Since Jan-
vary 28, 1965, NUMEC had been paying a use charge as provided in
the contract at the annual rate of 4-3/4 percent on the value of
material not returned.

In accordance with the agreement of November 23, 1966, NUMEC,
in liquidating its liability, returned material having a value of
about $301,000 and made payments totaling about $834,000, which in-
cluded about $74,000 retained by WANL from contract payments.

Also, prior to the assessiment of interest, NUMEC had paid use
charges totaling about $68,900 and subsequently had paid interest

totaling about $25,800. 1In terms of material quantities, NUMEC's
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ultimate shortage on the WANL contract amounted to about 67 kilo-
grams U-235 and the settlement necessitated a cash outlay on
NUMEC's part of about $928,700.

We believe that the financial arrangement for settlement of
the material losses on the WAKNL contract provided reasonable pro-
tection of the Government's financial interest in the special nu-
clear materials. A question could be raised as to whether interest
rather than use charges should have been assessed from the date
that the contract was originally scheduled to terminate, April 28,
1965, until the date that supplemental agreement was effective,
November 23, 1965. Had interest been assessed, the maximum addi-
tional income that AEC could have realized would have amounted to
about $9,400.

Another point relates to a financial benefit that may have ac-
crued to NUMEC. In explaining how the material losses occurred on
the WANL contract, NUMEC has stated that WANL material, as a result
of NUMEC's scrap recovery operation, had been mixed unknowingly
with other material and was returned under other contracts. If it
is assumed that this assertion is valid, NUMEC, in effect, realized
a deferral of liability for payment of losses under those contracts
where WANL material may have been returned. The financial benefit

that may have accrued to NUMEC as a consequence of such action does

not appear to be susceptible to measurement because ~f the nature

of NUMEC's records.




SUMMARY EVALUATTION AND CONCLUSION

Under the Atomic Energy Act of 1954, as amended, AEC is au-
thorized to prescribe such regulations or orders as it may deem
necessary to guard against loss of special nuclear material. A
basic fundamental to any arrangement for control over special nu-
clear materials in the hands of industrial firms is the principle
of periodic accounting for such materials. To fully implement this
principle, a materials control system must be devised requiring the
use of records and reports showing the quantity of material that
should be on hand and the taking of periodic physical inventories
to show how much material is, in {ict, on hand. Another aspect of
this system is the development of records in such a manner as to
permit the timely detection and localization of losses.

As shown by our review, neither AEC nor NUMEC could identify
the specific causes for MUF of about 93 kilograms U-Z35 as of Octo-
ber 31, 1965, a substantial portion of which loss was ascribed to
the WANL contract. With respe.t to the WANL ceontract, the alterna-
tive possibilities that present themselves are that the losses oc-
curred in a number of contracts over a period of years without be-
ing detected and the WANL contract became a repository for such
losses or that the losses occufred within the WANL contract itself.
The condition of NUMEC's recors do not permit us to make a conclu-
sive determination as to the time or the manner in which the losses
occurred. AEC reviews and other data suggest that the losses oc-
curred over a period of years.

Underlying this inability to detect on a timely basis and de-
termine the reasons for such a significant loss of special nuclear
materials are both ultimate and proximate causes. The ultimate or

underlying cause, in our opinion, was the system of control that
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evolved as a result of AEC's decisiorn in 1955 to rely, in making
available special nuclear materials to licensees, on the concept

of intrinsic value and severe criminal penalties to adequately
protect the Govermment's interest. The proximate causes are that
there was an absence of definite criteria to direct or guide NUMEC
in the formulation of an acceptable materials control system and

. a lack of an effective approach to obtain improvements in the NUMEC
system.

ALC surveys over the years have repeatedly identified the need
for improvements to NUMEC's materials control system, and, at var-
ious intervals, have resulted in concern as to the adequacy of
NUMEC's controls over special nuclear materials. For the most
part, AEC has attempted to obtain improvements in NUMEC's system
through encouragement and suggestions, rather than by more aggres-
sive efforts to ensure the existence of an accurate and reliable
materials control system. For example, considering the concern
evidenced, we feel that it would have been appropriate to institute
a resident inspection system at NUMEC to provide AEC assurance that
an accountability system was being developed and maintained, which
would afford effective control over the material.

Although AEC records indicate that NUMEC has generally re-
sponded to suggestions made as a result of the surveys, it appears
that NUMEC did not exert the sustained effort necessary to effect
and maintain the accountability system improvements necessary for
the localization and timely detection of losses. As late as the
November 1965 survey, AEC stated that its audit of NUMEC records
confirmed the findings of prior surveys that the records which pur-

port to control internal movement of material were incomplete and
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inadequate. Consequently, it appears that relatively significant
progress in the development of a sound accountability system has
occurred only in the recent past.

A significant factor which we believe may have worked against
AEC's ability to achieve the development of an effective materials
control system at a much earlier date was that AEC did not define,
except in broad terms, for the benefit of NUMEC, criteria or re-
quirements which AEC considered necessary in the formulation of an
adequate materials control system. As a result, AEC was conducting
reviews and making suggestions or recommendations for improvements
on the basis of criteria which was not necessarily apparent to
NUMEC.

Another factor which may have hindered the development of an
effective system was AEC's apparent inconsistency in its dealings
with NUMEC. Generally, AEC reports, as a result of detailed sur-
veys, would identify the need for improvements; these needs, in our
opinion, indicated serious weaknesses in NUMEC's system. Later,
after brief visits to NUMEC, AEC would compliment NUMEC on the
progress being made. Succeeding detailed surveys would there-
after recite problems similar to those disclosed in prior surveys.
As an illustration, in October 1960, AEC's first survey report no-
tified NUMEC of the need to establish controls to localize losses;
its most recent report, issued to NUMEC in January 1967, had rec-
ommended improvements in this area.

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 accountability for the

special nuclear materials for which it was responsible. In our
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opinion, had AEC and NUMLEC effectively followed through toward the
maintenance of a system which would localize and detect losses in
a timely manner, it is conceivable that the specific causes of the
experienced losses could have been identified.

In 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 requirements,
with respect to domestic safeguards for 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 licensees holding more than specified minimum

quantities of nuclear material to:

1. Establish and maintain written procedures for the control
and accounting for special nuclear material in their pos-
session.

2. Submit full descriptions to AEC of the procedures for con-
trol and accounting for special nuclear material and iden-
tify to AEC the fundamental controls considered necessary
for adequate safeguarding of the material.

3. Perform inventories not less often than annually.

In addition, provision has been made for expansion of the
scope of surveys of special nuclear materials, held under lease and
under fixed-price contracts and subcontracts, to include a determi-
nation of the quantities of and the probable causes of process
losses, accidental losses, wastes, write-offs, and MUF, and an
evaluation of the significance of these quantities.

We believe that AEC's revision of its 1955 decision toward -
controls over special nuclear materials in the hands of licensees

is appropriate. The need for this revision became more imperative
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with the advent of private ownership of special nuclear materials.
This step in the development of the atomic industry will entail a
lessening of the traditional contractual controls under which mate-
rial has been furnished by AEC. Also, the need for more effective
safeguards contrel is indicated in consideration of the anticipated
growth of nuclear power, which will require greater participation
by private industry in such areas as fuel fabrication and chemical
separation and the handling of larger amounts of highly enriched
uranium and plutonium.

With respect to the current situation at NUMEC, our review
showed that, in the past year, NUMEC has made relatively signifi-
cant improvements to its materials control system. For example,
our review of selected transactions after January 1966 showed that,
through a subsidiary ledger, NUMEC was maintaining control over ma-
terial by individual job and by material balance area and that the
subsidiary ledger was being reconciled with the general ledger. 1In
addition, NUMEC's records of recent burials were more complete and
meaningful. Also, we noted that AEC's report on its most recent
survey showed that 12 of the 13 recommendations for improvements in
the accountability system, made as the result of the prior survey,
had been accomplished or were in the process of being accomplishad
by NUMEC.

We noted that improvements are still necessary in the area of
localization and timely detection of losses. Also, on the basis of
its most recent survey, AEC, while recognizing that improvements
have been made by NUMEC in the area of nuclear materials control,
has yet to be satisfied as to the adequacy of the implementation of
NUMEC's system. By letter dated January 25, 1967, NUMEC advised

AEC of the actions that had been 2nd were being taken to comply
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with recommendations in AEC's most recent survey report and pro-
posed March 31, 1967, as a date for a physical inventory of special
nuclear material at NUMEC.

By letter dated February 10, 1967, ORO advised 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 developed by ORO as a means of
arriving at a mutual understanding of the survey plans. We were
subsequently advised that, by mutual agreement between 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 expressed the
view to NUMEC and AEC that this sur -ey should be utilized as a
basis for developing a mutual understanding and agreement on AEC
requirements and for establishing j.intly a fully acceptable mate-
rials control system on a timely basis. ’

We were subsequently advised by AEC that its planned April 30,

1967, inventory verification had been postponed because of the con-
dition of NUMEC's uranium inventory. NUMEC had advised AEC that
approximately half of its uranium inventory was in scrap residues.

NUMEC proceeded with its physical inventory on April 30, 1967,
and so advised AEC during a meeting on May 4, 1967. We were in-
formed that it was agreed during the meeting that NUMEC would pro-
vide AEC with (1) a detailed description of the steps it had used
to take the inventory, (2) all sampling, analytical, and other mea- .
surement data obtained from the physical inventory and NUMEC's in-
terpretation of such data, and (3) NUMEC's statement of its
April 30, 1967, inventory. We were further informed that an AEC

survey team arrived at NUMEC on May 10, 1967, to review the current

situation.
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JONN T, CONAAY, KXECUTIVE DIRECTOR
September 7, 1966

Honorable Elmer B. Staats

Comptroller General of the United States
General Acccunting Office

Washington, D. C.

Dear Mr. Staats:

This will confirm the discuss 20 on August 29, 1966 between
the JCAE and GAO staff in which ALC representatives participated.

With the implementation of the private cwnership legislation,
the Joint Cominiitee has been concerncd as to the adequacy of
AEC's regulations and contractuzl arrangernents relating to the
accountability and eafeguarding of special nuclear materizl, The.
Committec 18 particularly interezted in ascertaining what changes,
if any, may be nscessary in existing regulations, contracts and
procedures, particularly with regard to AEC licensees,

In this connection I would appreciate it if the GAD will review
the past procedures employed by Nuclear Materials and Eguipment
Corporation (NUMEC) for the safeguarding and accountability of AXC-
owned special nuclear material, The GAC is requested to review the
written reports of AEC's investigation of the recently reported icoss
of substantial amounts of specind nuclear material ¢t NUMEC 2nd to
examine into the determination of loss charges and associated ARG
usc charges, Particular attention is reguested to be given to ap«

praising the internal controis and accountshbility of sp=cial nuclear
material, including review of the company's {financial and inventory
control records, Thereaficr, it is reauested thai the GAQO make a
comparative revicw of two cr thiee other companies deing compnar=
able work under similar ARC repgulations and contraciual ar:

ments in an efiort to ascertain to what extent the situation at NUMEGC
may be unique or if it is chare . ieristic of the industry,
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Honorable Elmer B, Staats

I would appreciate it if a written report of your findings and
conclusions will be submitted to the Joint Committee at your earliest
convenience.

Thank you for your past and present cooperation.

Sincerely yours,

//& g/@%&/&g

Chet Holifield
Chairman
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Nuclear Materials and Equipment Corporation Apollo, Pennsylvania 15613 Telephone GRover 2-8411 Cable NUMEC

December 29, 1965

Mr. Douglas George

Director, Division of Nuclear Materials Management
United States Atomic Energy Commission
Washington, D. C. 20545

Dear Mr, George:

In the course of the past two months, representatives of The Division
of Nuclear Materials Management have conducted an extensive physical in-
ventory at NUMEC and have examined the Company's records in an effort to
determine the disposition of approximately 55 kilograms of uranium-235,
presently unaccounted for under Westinghouse Astronuclsar Purchass Order No.
59-NP-12674, Although the precise dimensions of the materials loss have not
as yet been established, we fully appreciste the overriding importance of
investigating and resolving any gquestion of safeguards connected therewith
at the earliest possible date,

Necessarily, in any task as complex as the Commission's current in-
vestigation, your staff will have derived a vast amount of inforiation from
the records of the Company and through conversations with NUMEC personnel.
Because much of this data has been derived from old and, in some instances,
inconplete records or from the recollections of individuals of the events of
several years ago, the information you nave received may be somewhat fragmentary.
Accordingly, I believe it would be helpful if we were to set forth, as come
pletely as possible, our best analysis of the disposition of the material
pres;ntly unaccounted for under Purchasse Order 59-NP-12674 (NUMEC Contract
1231). ’

Unusual Nature of The 1231 Contract

In order to place this matter in perspective, it 1is important to
understand the nsture of the preduct and the process vequired under the 1231
Contract. The manufacture of pyrolytic graphite coated uranium dicarbide
fuel particles on a production scale had never been done before, In general,
the process involved the following steps: (1) conversion of UF6 to U0, (2)
blending of U0, with graphite and a bindor material; (3) pressing of tfie

o i

-
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blended material into sinter stock; (4) sintering of the pressed materials
(5) erushing of the sintered stock to form melt stock; (6) melting of the
material by direct arc tec form carbide ingots} (7) crushing, grinding and
sizing of the ingots to Torm fine on-size particles; (8) spheroidizing of the
particles in 2 plasma torch; (9) carbon coating of the spherical particles in
an induction heated fluid bed reactor in an atmosphere of methane and an
inert carrier gas.,

Althoupgh the foregoing is only a brief description of the process, it
may serve to illustrate the complerity of the manufecturing operation which
may be characterized fairly as an extremely dirty and dusty process., As
deseribed below, more fully, NUMEC's product :ield in this process was quite
low, necessitating an extensive rccycling of material in order to deliver
sufficient product to the customer, Extensive recycling of material, as you
know, inevitably involves a repetition of losses,

As noted earlier, the manufacture of this material was, for NUMEC, a
"first of a kind contract"; it has never been performed again by the Company.
Consequently, our direct experience facters are limited in terms of comparing
the losses on this job with other contracts. Nevertheless, we believe it is
not inconceiveble that high losses* -- porhaps up to 30 kilograms of material
(or 3%) -~ m2y have been experienced in this unique and complex operation., For
instance, on jobs involving the same ruumber of unit operations, but on wmaterial
inherently less dusty in nature, we have experienced losses of the same

magnitude.

Even assuming, however, that such losses were experienced, this will not
fully explain the disposition of the total amount of U-235 presently unaccounted
for, approximately 6 percent of the total U-235 received by NUWMEC for pro-
cessing under the contract. Such an explanation must be derived from an
examination of NUMEC's scrap recovery operations.

Scrap Generated Under 1231 Contract

The basic reference point in an inauiry into the disposition of 1231
material must be the amount of scrap generated under the contract.

*As used in this context, losses are defined as both the accounted for and A
the unaccounted for losses, i.e., all material not shipped to the customer
as product or returned to the Commission as recovered from scrap.
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The records of NUMEC's CP-2 facility, in which the initial conversion of
UF, to U0, was performsd, show that 1240 kilograms of material entered the
fadility For conversion undesr the 1231 contract. It should bhe noted, however,
that only 1067 kilograms of uF containing 93+ percent U-235 were furnlshed
by the customer for conversion urder the contract, The difference (153
kilograms) represents Lhe quantity of reeyeclaed material required to make the
final product accepted by the customer. It ig, therefore, apparent that
153 kilograms of recycle material were, at some point, reprocessed in NUMEC's
facilities, I.lustrative of the process by "hich such recycle naterial is
generated is the initial conversion (UF, to UO)) in the CP-2 facility.
NUMEC's reccrds show that this orverulgn wss parforned inTéZ diserete
batches of approximately 163, 272, 252, 150 and 2350 kilograms each, spaced
three months apart between October 1962 and October, 19(3. One would expect
to leave behind, in the first pass through the facility, approximately ten
kilograms of maierial from esch batch. This non-yield uranium settles in
clean-up materisls ani in the form of other wastes which are subseguantly
recovercd and recycled., Thus, in the initisl step of the process, at least
50 of the 153 kilograms of scrap described above, were generated

It is alszo clear, in view of the fact that 10857 kilecur
processed to produca 763 kilograms of end produe -
that NMEC had as inventory, after final product kilograms

of material (procezs losses aside) which it was reguired te reprocess.

pa

Finally, it should be noted that £5 kilogramsz of uranium, in the form
of U0, prervared b °C from the aforenms y

antioned scrap, wers rejected by the
custorier. This “;tcrlal Loo; rzquirsd reprocessing.,

In surmarv, a totzl of 542 kilograms (153 + 324 + €5) of screp uranium,
generated under the 1231 coniract, wers at various timss injected inte NUIEC!'s
scrap recovery stircam. It is in the reproc e&uln of this 542 kilograms of
materlal that there exists the greatest possi llty of wmixing and consequent

allocation of special muclear material to other contracts.

The Nature of NMEC's Scrap Hacovery Querations

for ithe allocaticn of mats ials generated in the recovery

The Ho<°¢:i ity
acte other than 1231 is guite great in view of the mamner in
p

of serap to contr
which N‘_uu's sera

recovery operation was conducted.

A scrap recovery fueility, in a company handling a large muber of
spscial nuclear materials contracts each yoar, cannot be reserved for an
extended period of time to recover all of the scrap that may be generated

61




APPENDIX II
Page 4

Mr, Douglas George b December 29, 1965

under a contract which may recuire a year or more to complete and which, from
time to time, may generate gquantities of scrap material. OCf necessity, the
serap from a long-term contract must be scheduled for recovery intermittently

her contracts., OSuch was the case with respsct to
the 1231 ccrap material,

A major clean-up between jobs would be required in order to insure
against the downgrading of materia2l in an intermittent operation of this type.
Such a clean-up itself, howsver, will generate additionzl losses since
material is bound to be lost in the huge amounts of solution required to
adequately clean the complex equirment in the plant.

Moreover, since the scrap recovery operstion involves a solvent exe-
traction process, one rmust reach near saturation esuilibrium in the plant
before extracted material is chenically clean. Thus, the first material
removed from the process mst always be recycled to achieve clean material.
Correspondingly, 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 infeasibility, if not the practical
impossibility of totally sezregating each job in a plant with a view toward
"finishing" each job befors moving to the next. Te offzet these consequences,
it was NUMEC's practice to segrsgate material by contract only through the
point of dissolution, at which point the z2ccountahility under = given contract
was established. Therealter, our scrap recovery eguipment was operated on a
"heel to toe" basis without segregation of material between jebs, 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 contracts. This sssignment was made on a basis proportionate
to each contract's feed contribution, Losses were calculated in the manner
described below, We believe that this method of serap recovery operation is
generally consistent with industry practice.

Disposition of 1231 Material (1962-63)

With this information as background, it becomes pertinent to examinae
the scrap recovery contracts most likely processed at NUMEC duiing the same
time the 1231 contract was active. Table I, attached, lists these contracts.
Wo believe these jobs were run on a "heel to toe" basis in conjuncticn with
the recycle and/or scrap materizl from Contract 1231. Excluded, however,
are those contracts involving the rprocessing of uranium of less than 5%
enrichment, Since NUMEC maintained a separate reprocessing facility for
material less than 5% enriched, it is unlikely that such material would have
been run on a "heel to toe" basis with highly enriched material.,
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The total guantity of uranium represented by the contracts in Table I
i1s approximztely 470 kilograms of U-235. These jobs were closed cut with an
average overall U-235 loss of approximately 1.5 per cent, or 7 kilograms.
The average 1.5 per cent loss figure was selected on the basis of our best
estimate, at the time, of tne losses axpsrienced in our recovery operation,
A definite fijare could not be sstablished since, in the "heel to toe" precess,
described above, there was no complete clean-up between reprocessing campaigns.
It is important to note, at this point, that due to the complexity and quantity
of the scrar on hand durln 19621963, *there was a large uncertainty with
respect, to total plaut hccountability during this perioed. As & result there
was no clear evidence, at the time, to indicste that the 1.5 per cent figure
was inaccurate,

It was only within the last year, during which NUMEC performed_two large
scrap contracts of 108 kilograms [AT(40- 1\?“00‘ and 137 kilogram |AT (40~ 1)3,75
that it becare evident that the lozses were greater than those initially
anticipated. In both cases, a closed accountability was maintained; that is,
there was no "cross-over" between jobs, I the first case, losses were 4,1
per cent; in the second, 3.0 per cent. (The second contract is spproximate
because final gc"ount"%llity has not bLeen sstabilished,) Iu both cases the
scrap invelved was similar in nature to that proces seg hiring 1962-1653 and,
accordingly, utilized nearly the same process chemistry and equipment. On the
basis of our current experience, il would appear that a loss factor of 3.5 per
cent may have rsen wmore appropriate than one per csnte On this basis, the
losses exneriengad inder the scrap recovery contracts itemized in Table
could have been 16 i

’r—(_J

.5 kKillograms instead of e 7 xilograms declared. This

would suggest that approximately 9 Kll rams of 1231 contract U-235 could have
been inadvertently mixed and returned wi h material under ithese scrap recovery
contracts,

To further substantiate the poscsibility of mixing of materiagl frem the
1231 contract, we refsr you to a letter of July 8, 1963, from A, H. Kasberg,
NUMEC, to T. C. Johnson, Westinghouses Astromiciear, 2 copy of which is ttached.
This lcu*er indicates that 30 kilosrams of ocut-cof-specification UG, (26,7 kgs
of U) wes schedulad for scrap return to Oak Ridge. The only suppcfting cv1dence
to show that this material was reiurned is an cwfry on MNME-CCC-55, 2 couny of
which 1s sttached, indicating that only 21,4 kilcgrams of uraniuw, slightly
downgraded, was resturned. This suggests the pOSSJblllty that 4.6 kilograns
of 1231 contract meterial may have in the course of scrap recovery, been
returned under othsr contracts.

3

A further exsmple is illustrsted in the attached memo of October 35, 19§5,
from C, Beltram, UZTC, to F. Forscher, HUMEC, desscribing a degradation
incident involving 2.7 kilcgrams of 1231 contract material. We find no
evidence that this material was returned as 1231 material, It can be reascnably
inferred that this matcrial may have been recovored along with other scrap
material aud subsequently roturned, although pos:ibly misidentified.
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These are but examples of specific instances in which 1231 contract
material right have been mixed with other serap. The fact of overriding
importance, howsver, is that becavse of the nature of WUITC's scrap recovsry
operations, it is highly prn::blp hat scrap from the 1231 contract may have
been returned urder other purchase orders,

: Dispogition of 1231 Material as a Function of Overall Company Operations (1940-1963)

The foregoing analysis covers only the period during which 1231 contract
material was being processed at NUMEC, It is important to nots, however, that
the same type of scrap recovery operation was conducted at NUMEC prior to the
arrival of the 1231 msterial creating the same possibility of unavoidable
mixing of material. In the period, prior to and during whlch, 1231 material
was being processed at NUMEC, a large number of scrap recovery contracts
involving 102C kilograms U—235 in secrap were processed and closed including
contracts shown in Table I, plus additional contracts shown in Table II. Using
an estimated averace 1.5 per r‘ent loss figure, NJMEC declared losses of ap-
proximately ' kiloreris J-235 on tnese contracts. Ead the more recently
derived los= figure of 3.5 per cent been used, losses could have amounted to
34 kilograms U-235,

It is pessible that the difference, smounting to 21 kilograms U-235 was
compencated for through the return of scrap raterial from other purchase
orders closed out before, and during, the 1231 contract. Scrap from the 1231
contract, it can be reasonably surmised, may in turn, have been returned under
these purchase orders, Although it is not possible to state that a given amount
of 123! material was returnsd under ancther given purchase order, it is neverthe-
less probable that the net difference - 21 kilograms - (which includes the 9
kilograms discussed above) has, in fact, come to reside in the 1231 contract,

The 1221 contract has become the final repository of these estimated
losses through a chain of relatively recent events. It is only within the
past year, that throush a concerted measurement effort and a reducticn in the
NIMEC inventory, it became possible to measure with a reascnable certainty, the
materials loss expericnced at NUMEC, After a close-out of all inactive NUMEC
contracts, only the 1231 contract remained as the identifiable point for all
other prior misassigned losses.

With respect to NIMEC's over-all facility operation, I believe your
analysis will indicate that NIMEC's loss experience is well within the range
ones might ressonably expect in a facility such as ours. Moraover, our loss
experience is probably not significantly higher than that of other facilities
of a like nature. Accordingly, the possibility of any diversion of specilal

| nuelear material can be discounted with reasonable certainty.,
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I hope that this information will assist you in your investigation of
this matter. Should you desire any further information, please do not
hesitate to call on us,

Very truly yours,

(/?//[{4%6</

S. A, Weber
Accountability Representative

SAW/geo
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NUMEC'S COMMENTS AND OUR RVALUATION THEREQF

NUMEC commented on our draft report in a letter dated
April 7, 1967, and these comments were further explored with NUMEC
representatives in a meeting on April 11, 1967. We were advised

that NUMEC's comments, which follow together with our evaluation

¥ et Py SN M

thereof, were made with the understanding that this report is one

of several examining the efficacy of accountability controls at a \
Inumber of industrial facilities and, therefore, that the conclu-

sions expressed by us are not necessarily unique to NUMEC. The un- \
derlined material quoted by NUMEC was included in the GAO draft re-

port submitted to the company for comment.

"(1) 'Y%% NUMEC's past procedures and practices for
ols ili

"This opinion addresses itself to one of twe principal
facets of a safeguards system; namely, the procedures
purporting to control internal movements of material and
the mechanisms for reporting thereon. An adequate safe-
guards system, however, has another significant element -
the control of external transactions. (The accountabil-
ity requirements of 10 CFR 70, as initially published,
were basically deveted to control of external transac-
tions. ***,) We believe the record will show that trans-
actions involving the introduction and removal of mate-
‘ rial from the Apollo plant have, on the whole, been well
: documented and controlled. Accordingly, we offer for your
consideration that the above-referenced statement be
amended to read as follows:

TIPSV

i 'Although the record indicates that external trans-
5 actions (those involving the introduction or re-
moval of special nuclear material from the Apollo
plant) have been reasonably well controlled and doc-
unented, in our opinion, NUMEC's internal controls
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net ceorsictent with the prudent businessman
concept considered by the Comnission in formu-
lating its 1955 policy.'

"This statement is unnecessarily vague and susceptible of
an interpretation which we do not believe is intended.
The report *** notes that the principal underpinning of
the Commission's 1955 policy was the expectation that fi-
nancial responsibility (coupled with the criminal penal-
ties involved) would provide the incentive necessary for
individual companies to create and enforce an adequate
accountability system. The report then expresses the
opinion, noted above, that, at least with respect to in-
ternal controls, NUMEC's procedures have, in the past
been inadequate. We believe the ultimate conclusion in-
tended **%* ig:

'Also, it appears that financial responsibility, the
essential underpinning of the Commission's 1955 pol-
icy decision with respect to materials accountabil-
ity, failed to provide the expacted incentive for
the creation and enforcement of an adequate system
of internal controls at NUMEC to identify losses of
uranium with specific jobs, process areas or time
periods.’

"We suggest the foregoing *** as being more accurate and
representative of the conclusion intended by the report."

We agree that the use of the term 'prudent businessman con-
cept" in this instance could result in misinterpretation. Accord-

ingly, we have revised this section of the report to more clearly

indicate our position.

"(3) '**%*%, AEC records indicate that NUMEC has gen-
erally responded to sugeestions made as a re-
sult _cof the surveys. However, it appears that
NUMEC did not exert the sustained effort neces-
sary to effect and maintain the accountability
system improvements necessary for the localiza-

3 tion and timely detection of losses.'

"The record, in our view, does not support the conclusion
5 expressed in the second sentence, above. The survey reports
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over the past six years repeatedly note 'significant pro-
gress,' 'commendable performance' and 'positive coopera-
tion' by NUMEC. Reports to this date, continue to note
significant improvements in NUMEC's accountability sys-
tem. To the extent that deficiencies have been noted
from time to time, it must be remembered that an account-
ability system is not static. As new procedures are
employed - and this is particularly true at NUMEC where,
as your report notes, 'first of a kind contracts' have
been characteristically performed - the accountability
system must often be modified. Moreover, certain objec-
tives of a good acceuntability system, particularly in
relation to the localization of losses, pose a never end-
ing challenge. That a recommendatiocn relating to the lo-
calization of losses is made repeatedly, is not an indica-
tion of a continuing deficiency but rather a call for in-
creased effort to meet a continuously moving target.

"Although many of these points are made elsewhere in your
report, we believe they should be included, at least in
summary fashion, in the last paragraph on Page 7 [of the

draft report] in order to place your statement of opinion

in a reascnable context."

As we mentioned in the report, on a number of occasions AEC
reports and letters resulting from surveys and visits to NUMEC do
comment on NUMEC's progress and attitude in a favorable manner. We
agree also that a sound accountability system cannot remain static.
In this connection NUMEC should have anticipated the need for and
initiated changes to its accountability system to afford proper lo-
calization of losses. The record which contains repeated AEC rec-
ommendations and suggestions relating to localization of losses
seems to indicate that NUMEC did not assume such initiative but, at
best, may have at times reacted to the initiative provided by AEC.
We believe that the overall record of NUMEC's expcerience in this
area of activity clearly supports the view that NIMEC did not exert

the sustained effort necessary to effect and maintain the
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accountability system improvements necessary for the localization

and timely detection of losses.

"(4) 'kd, 0RO noted in its letter that NUMEC was
mixing uranium from several contracts which
prohibited commingling, that containers of
uraniumn were not proverly labeled, and that
NUMSC was not submitting complete and factual
material balance reports to AEC.'

"The foregoing summary of the April 1964 survey report is
misleading. To the extent it implies a deliberate com-
mingling of material it is in error. The only reference
to commingling in the AEC's letter is promptly accompanied
by an acknowledgement that such comningling was the result
of an inadvertent mis-labeling of a container of material.
It should be made clear in your report that NUMEC has not
engaged in, and has never been accused of, the unautho-
rized commingling of material.

"The reference to incomplete or non-factual material bal-
ance reports is likewise out of context. The AEC's criti-
cism was aimed at the existence of two internal scrap ac-
counts (one for lease material; the other for station ma-
terial) of which the AEC was aware but which had not been
reflected in the Company's monthly material balance re-
ports. In accordance with AEC's instructions, subsequent
material balance reports have reflected these scrap ac-

j counts., There was not, however, at any time an attempt

3 to withhold data not already known to AEC. We believe
your discussion of the April 1964 survey report should be
amended to reflect these facts.

"In the same vein, we would like to request some modest
expansion of the paragraph *** outlining the position ex-
pressed by NUMEC in its letter of January 18, 1967 con-
cerning, inter alia, the 1964 survey. This paraphrase of
our position fails to convey an appreciation of the spe-
cial problems associated with accountability for materials
in scrap recovery operations. We suggest, in the alter-
native, a direct quote from our letter of January 18, 1967
beginning with the third full paragraph, Page 4 (A careful
review ...) and ending with the paragraph continuing over
to Page 5 (... to assure the proper safeguarding of spe-
cial nuclear material ...')."
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We have expanded the report to delineate AEC's findings re-
sulting from its survey of February 1964 and NUMEC's position on
the significance of these findings as expressed in a letter dated
January 18, 1967. NUMEC concluded that, when considered in the
context of current standards and requirements, the findings of the
April 1964 survey report would not reflect a determination by AEC
that NUMEC's system was inadequate to ensure the proper safeguard-
ing of special nuclear material. It was, however, the opinion of
the survey team that NUMEC had expended insufficient thought and
effort in the interests of establishing an acceptable and realistic
accounting structure for the recording and reporting of special nu-
clear materials. Moreover, in our opinion, AEC's letter of
April 1, 1964, advising NUMEC that:

"Failure to comply with acceptable scrap processing and

special nuclear material accounting procedures may re-

quire the AEC to take appropriate action including that

which would preclude your receipt and processing of spe-

cial nuclear matcrials."
evidenced serious concern over the adequacy of NUMEC's then exist-

ing acccuntability practices as they related to the scrap recovery

operations.

"(5) '*%& ORO also advi
material 1
comparing ¢ 2 [ 03 he ‘
physical juveniory was 6.%2 per Nt loss of 2
uranium above percent
loss of urcniuva te U235 and
6.0]1 percent loss materials.

ORQO stated that these DﬁrCQﬂfnﬁo“ vere Iin ex-
cess of that ; hﬂ-nggs acceptable to AEC.'

sed NL'LC that th percent of
I - i 56 rl ¥, by

“'H(‘A

"The foregning, while substantially a direct quote from
an AEC lctter of October 15, 1764, uses the term 'MUF'
erroneously, implying that an 'MUF' is a 'loss.' As your
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own report **% correctly notes, MUF is merely a conve-
nient means for expressing the uncertainty on a given in-
ventory. It is not a 'loss' btut rather, as you note,

'the result of uncertainties of measurements, unknown
losses and undetected errors.' Moreover, in seeking to
relate a MUF to the quantity ¢f material handled, it is
not meaningful to compare the adjusted book inventory to
the physical inventory and then take the difference and
express it as a percentage of the adjusted book inventory.
The MUF is more properly expressed as a percentage of the
total amount of material received or shipped in a given
category or under a given contract.

"Based on the foregoing, we suggest that the referenced
statement *** be deleted and be replaced by a statement
such as:

'ORO also advised NUMEC that the MUFs disclosed by
its physical inventory were in excess of that which
was normally acceptable .o AEC.'"

Because the percentages and terms used in the cited sentence
may be subject to misinterpretation, we have revised the sentence
in accordance with NUMEC's suggestion. While we do not agree that
MUF is merely a convenient means for expressing the uncertainty on
a given inventory or tnat the n2thod used by ORO to arrive at loss
percentages is necessarily not meaningful, these matters are mno
longer pertinent to the section of the report to which NUMEC's com-
ments are addressed.

"(6) '***: The report stated that on the basis of
the survey team's findings, the total cumula-
tive loss was established at 178 kilcgrams U-235
as of October 31, 1965, or 29 kilograms more

than had been reported to AEC by NUMEC in peri-
odic reports.'

"This statement, standing alone, carries the inference
that NUMEC had understated its losses to the extent of
29 kilograms. It should be noted that the last report
made by NUMEC and based on a physical inventory had been
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submitted more than six months prior to the date of the i
above-referenced report. One would naturally expect ad- |
ditional losses in the course of processing additional &
material over a six-month period. Accordingly, we sug- i
gest the deletion of the words 'or 29 kilograms more than 4

11 i

had been reported to AEC by NUMEC in periodic reports. :

We did not intend to imply that NUMEC had deliberately under-
stated its losses but intended only to point out that the AEC sur-
vey disclosed significant losses in addition to those previously
recognized. To avoid possible misinterprefation we have deleted

reference to the additional losses in the report.

"(7) !'#%%: Reference extract of AEC letter of Janu- |
ary 24, 1967 }

[PRT———

"#%% the report extracts three statements of opinion by
the AEC regarding the most recent inventory and survey at
NUMEC. Briefly, they are:

"a., NUMEC did not maintain complete records of
known process losses and losses are, there-
fore, understated. {

"o, Label data were not adequate to provide an
accurate inventory.

“"o. NUMEC did not include certain filters in
its inventory report.

"Your report extracts from a NUMEC letter of January 25,
1967, to AXC a sumrary of our position with respect to
Item 'b' above. Tt should be noted that our letter also
expressed a very clear poszition with respect to Items 'a ,
and 'c'. With respact to the understatement of known pro- :
cess losses, we pointed out that extensive data which had :
already bezen made available to the AEC on losses through
stack and liquid efflucnt discharpges had not been re-
flected in cur veports to the Cowalssion because of our :
uncertainty “.ith respoct toe the , of apportioning
these losses by contract., We noted, further, that a pro-
rating agreencnt reached with AEC would eliminate this
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problem henceforth. We specificelly noted that NUMEC had
never failed to report a known process loss which could
be associated with a specific contract.

"With respect to Item 'c', it may be well to quote as
follows from our letter of January 25, 1967, to AEC in
which it is made clear that any failure to report filters
on our inventory report was the product of a misunder-
standing:

'Your opinion notes that there are a number of con-
taminated air filters stored without a measured con-
tent, and that there apparently was a misunderstand-
ing with the AEC concerning the inventory of these
items. It was our understanding that the AEC
planned, as they had done in November, 1965, to
measure all of these filters independently. We re-
gret that a misunderstanding existed regarding the
measuring of filters, and we are actively engaged at
this time not only in measuring the uranium content
of these filters, but in sorting out those which
contain recoverable quantities of uraniun.'

'""We suggest that these facts be included in your discus-
sion of our response to the opinions expressed by AEC as
part of its November 1966, survey."

To more fully report on the circumstances resulting in AEC's
opinion that NUMEC's stated inventory as of September 30, 1966, did
not fairly present actual holdings, we have expanded our discussion

of AEC's three stated objections and NUMEC's position thereto.

"(8) '***: During the period of our review, we found
that additional losses had been disclosed and
NUMEC's records showed that cumulative losses
of U-7235 through December 31, 1966, have totaled
about 260 kilograms, or about l.Z percent of to-
tal receipts.'

W TR

""Although we do not believe that the inference is in-
tended, the foregoing statement carries the connotation
that earlier loss reports were inaccurate. The differ-
ence between the October, 1965, loss estimate of

..,,.._i.Aw.,.,.,._.v‘-.
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178 kilograms and the December 31, 1966, estimate of

260 kilograms is almost entirely attributable to losses

incurred in processing large amounts of material during

the intervening period. This should be made clear in

your report.'

NUMEC's comment on the additional losses during this period
has been incorporated in the report.

"(9) *xx "  (NUMEC's comments in this section of its letter
concern questions of fact as to the sequence of events leading to
the settlement of the WANL contract. After reviewing the evidence
in our meeting of April 11, 1967, NUMEC representatives agreed that
our presentation was in the correct sequence.)

"(10) '***%, From our examination of NUMEC's records,
we noted that losses reporied thrcough Apnril,

1965, were geonerally not identified as result-
ing from known loss mechanisms.’

"This is, in large part, a result of our uncertainty with
respect to the best means of pro-rating losses through
effluent discharge mechanisms. (See discussion under
Item (7) above.) The pro-ration agreement recently
reached between AEC and NUMEC will eliminate this prob-
lem."

The report discusses improvements which NUMEC has made in its
practices and those which it has agreed to make. NWIEC's comment
in this instance dces not appear to require further report ampli-
fication.

"(11) '***. Further, under the agrecment, NUMEC

agreed to pay interest on any amounts un-
paid subsequent to December 23, 1965.!

"It may be useful tc note that the specified rate of inter-
est was six percent."
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AFPENDIX III ,
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In accordance with NUMEC's suggestion we have noted in the re-

TR

port that the interest rate under the supplemental agreement to

e

WANL contract was 6 percent.

fny it n o

"(12) '#*%, Generally, AEC reports, after detailed
surveys, would identify the need for improve- ]
ments which, in our opinion, indicated serious 3
weaknesses in NUMEC's system. Thereafter, ?
following brief wvisits, NUMEC would be compli-
mented for the progress being made. Succeed-
ing surveys would thereafter recite protlems
similar to those disclosed in prior surveys.
As an illustration, in October, 196u, AEC's

to establish controls so as to lccalize losses;
its most recent report, issued te NUMEC in
January, 1967, recommended iwprovements in this
area.'

"It is error to cite the record, generally, and specifi-

cally, as it relates to the localization of losses, as

evidence for the proposition that AEC has been inconsis-

tent in its dealings with NUMEC or that NUMEC has failed

to comply with AEC's suggestions for improvements in the
accountability system. The objective of localizing

losses, as noted above - like so many other aspects of an
accountability system - requires continuing effort. That

a recommendation of this type is repeated after a lapse

of time is neither an indication of inconsistency on the

part of AEC nor an indication of fitful or uneven com-

pliance by the Company. Good accountability, whether in

the localization of losses or elsewhere, is a never-

ending professional challenge. (In this connection, it

may be useful to note that our accountability staff is

now being increased to 6 full-time professional employ-

ees, supported by 7 technicians and clerical personnel.) .
Suggestions for further improvement, though repetitive on ;
occasion, more often than not reflect changes or refine-
ments in technology and an increasing degree of sophisti-
cation in the handling of special nuclear materials. We ;
submit that an acknowledgement of this fact would provide ;
a useful perspective for your report." '
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APPENDIX I1II
Page 12

NUMEC's comments here are consonant with those contained in
point (3) wherein NUMEC stated "That a recommendation relating to
the localization of losses is made repeatedly, is not an indication
of a continuing deficiency but rather a call for increased effort
to meet a continuously moving target.'

As mentioned in the report AEC has on a number of occasions
complimented and encouraged NUMEC in areas relating to its proce-
dures for accountability. On the other hand, the record shows that
AEC has repeatedly cited weaknesses in NUMEC's system, which were
continuing in nature and, in our opinion, were serious. For ex-
ample, as late as April 1966 AEC reported that a recent audit of
NUMEC's records confirmed the findings of prior surveys that rec-
ords which purport to control internal movements of material were
incomplete and inadequate; therefore, it was not possible to iden-
tify with a high degree of accuracy the true physical losses which
were attributable to any given contract.

Consequently, while we agree that a sound accountability sys-
tem cannot remain static, we believe the overall record of NUMEC's
experience clearly supports the view that NUMEC did not exert the
sustained effort necessary to effect and maintain the accountabil-
ity system improvements necessary for the localization and timely

detection of losses.
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