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NUCLEAR MATERIALS MANAGEMENT
i SURVEY NUMBER DNMM-53
WUCLEAR MATERIALS & EQUIPMENT CORP,

1. General

1.1 A survey of control exercised by the Nuclear Materials and
Equipment Corporation (NUMEC), Apollo, Pennsylvania, over
enriched uranfium held by it was performed during the period
November 1-12, 1965 by members of the Headquarters Division

.
.

of Nuclear Materials Management. Personnel from the New York

and Oak Ridge Field Offices and from the Space Nuclear Pro-
pulsion Office-Cleveland assist=d in selected phases of the
survey field work.

1.2 The objectives of the survey were:

(a) to dctermine the total cumulative U-235 "lons"(l) for
the NUMEC Apollo plant operation since start-up in 1957
and to evaluate the extent to which such "losses" could
be accounted for in terms of known loss mechanisms
(¢.g., 1iquid wastss, stack gases, burial ground dis-
posals), and r-isurement biases in order to arrive at
a material-unaccounted-for quantity 2); and

(b) to attempt to “ind explanations for the unexpectedly
high U-235 loss (about 6% of total U-235 received)
attributed by NUMEC to the Westinghouse Astronuclear
Laboratory (WANL) Purchase Order 59-NP-12674.

(1) v1oss" as used here means the differcnce resulting from the total
cumulative U-235 received by NUMEC, less the sum of (a) total
cumulative shipments of U-235 by NMEC to others, and (b) NUMEC's
physical {nveatory of U-235 as of 10/31/65. >

(Z)Haterlul unaccounted for (MUF) occurs when, after a physical
{nventory of a plant, there i{s a differcnce between the physical
{oventory and the book inventory after the latter has been ad-
justed for accidental losscs, normal operational losses (dis-
charges to tanks, sewars, stacks, burial grounds, etc.) and other
known removals of material. Thus, MUF is usually the result of
uncertainties of mcasurcments, unknown losses and undetected
errors.
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1.3 The survey was performed generally im accord with i?c standards

" set forth in AECM 7402 for cost-type contractora.( A detailed
discussion of the survey steps is provided in sections & and 5
of this report. -

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

1.5 The survey covered all enriched uranium located at NUMEC's Apollo
facility; it is 111 AEC-owned. Eariched uranium located at
NUMEC's Park Townehip facility (see paragraph 2.2) but carried
on the records as part of th: Apollo facility was also included;
plutonium or U-233 at the Fark Township site was not included.

2. Description of Apollo Facility

i 2.1 NUMEC owms and operates a uranium processing facility at Apollo,

' Pennsylvanis. The major emphasis of the facility is on the
conversion of UFg into uranium oxide or carbides and the fabri-
cation thereof for uce in nuclaar reactors, including commercial
power, rasesrch and governmancal applications. The Apollo
facility is also equippe< to and does recover uranium from

- various scripo and residus mareriale. NIMFEC {a par anninnad
at its Apcilo plant to prep3re urinium metal but is equipped
for most operations involving uranium compounds. Proceszing
and {abricaction lines ares cperated for uranium enriched above
S% U-235 scpirite and distinct from that below S% U-235. Also,
NUMEC m:zintsins a scrap reproc2ssing line for uranium of less
than S% e-richmeat separate from the line for uranium above
5% U-235. .

2.2 NIMEC also owas anl operates several facilities located in

Park Tcwmshlip, approximately 6 miles from the Apollo facilicy.
Normally only the Apollo facilicy will process uranium, while
the Park Township facility will process other materisls of
{nterest to the nuclear industry. In addition, drums con-
taining uranium-beiring r2sicues are stored at the Park Township
site. The hilleidec overlooking this site is the location of
NUMEC's burial ground. It is this burifal ground wvhich {s the
point of reference for the 1962 ard 1963 burial pits discussed
subsequently. >

SR el SN :
I

<Ny o

(1)Norma11v, SNM hald by a ficed-prics contractor whe wis financially
1i{able to the AEC rex pay=aat for losses would not have bece= subj-ct~?
to such an intensive serutiny; rather the sorvey would have followod
the standards cot forth in ALC Immcdiote Action Directive 7400-8.
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3. Summary of Pindings
. 3.1 General

3.11 Based on the survey team's findings, the total cumu-
lative 10s8{1) (known losses and discards plus
material-unaccounted-for) at NUMEC since plant start-up
i{n 1957 has been established as 178 kg U-235. During A
this period, NUMEC recognized and reported losses
year-to-year for a total cumulative quantity of 149 kg i
U-235. The increase of 29 kg U-235, to 178 kg U-235,
was established by the survey team as follows:

U-235 (Kg)

-—
— . —

Total cumulative U-235
received by NIMEC since
- plant start-up in 1952.._.. 14,693

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

NWMEC U-235 plant inventory )
- as of October 31. 19A5..... 522 14 S18

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

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

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

(2)Therc are uncertainties in these quantities due to a large number
of heterogeneous uranium-bearing residues on inventory which are
not amenable to representative sampling. Therefore, upon recovery
by NUMEC, some adjustment, either upward or downward, to the in-
ventory may be necessary. If such an adjustment is made, a com-

" pensating adjustment to the cumulative loss of 178 kg U-235 likewise
will be neccssary. (Also, sec para. 3.17.)
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. subsequently in this report. Hhtl; {t cannot be stated

with certainty that diversion did not take place, the

survey team found no evidence to support that possibility.
Conversely, there were a mumber of observations by the ‘
survey team and others, of NUMEC's practices that would -
reduce the possibility of diversion. Enriched uranium,

except \that in process, is stoted at the Apollo plant in
secured areas under lock and key, and {s the responsibility

of a vault custodian., Access into and from the plant {s
through a small waiting room which is monitored by a i
receptionist or a guard. All visitors are required to
sign a register upon entering or leaving the plant. Of
particular note is the fact that there have been no in-
stances of reported missing identifiable items such as
cylinders of UFg or contairers of uranium products
avaiting shipment or other uranium compounds. Since
July 1965, until September 1965, AEC inspectors were in
the plant to observe NUMEC's scrap uranium reprocessing
operation. From November 20, 1965 until February 23,
1966, Oak Ridge Operations Office has had an inspector
‘observing this operation on a selective work shift basis.
Also, during the exhumation of the burial pits, personnel
from the Division of Compliance, Division of Industrial
Participation, Division of Nuclear Materials Management,
and SNPO-C witnessed the recoverv. Thus. ample opoortunity
was afforded AEC personnel for contact and discussion with
all levels of NUMEC operating and supervisory employeeS§.
None of these varied and lengthy associations revealed

any evidence that would lend support to the possibility

of diversion of special nuclear material at NIMEC,

O —

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

of fset against the total cumulative loss of 178 kg
U-235 (paragraph 3.11), this results in a cumulative

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

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

OFFICIAL USE ONLY
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- 3,13 The estimates of all known loss mechanisms are tabu-
}ated as follows and are discussed below:

U-235 (Kg) :
Accidental losoos(l).................. 3.0

Normal operational losses: . .
(a) Liquid wanii)effluent

discards® ' .ccossvssscvsnsenee 58.0
(b) Burial pit discards
(nen-recoverable con- 3
taminated earth burden)( ).... i
(c) Stack gas losses(4) ... .......... 14.0
(d) Liquid te {n storage
dtmﬂYg§-0000000.oooa-|ooooooo 2-0
79.2
(e) Trackout, contaminated
laundry and shoe covers(®), ... 5.0
Total - Known Loss Mechanisms... 84.2
3.14 Through an exam_ntation of available NUMEC records <::::::
supporting stack gas losses (14.0 kg), liquid wastes

in storage drums (2.0 kg), and liquid waste effluents
(58.0 kg), the £ 'rvey team developed an estimate of
about 74 kgs U-235 for the entire operational period
of the Apollo facility. Additionally, NUMEC records
indicate a loss of about 3 kg U-235 resulting from a
vault fire which occurred February 9, 1963, NUMEC's
records of the sampling and analysis of the uranium-
contaminated earth burden associated with the recovery
operation of the 1963 burial pit show in excess of

2.2 kg U-235 which is uneconomical to recover. NUMEC's
recovery of 20% of the uranium-bearing recoverable
material exhumed from that pit yielded a quantity of

(I)See para. 3.14 ) (a)See para. 5.31
(2)see paras. 5.11-5.13 () see para. 5.32
see para. 5.25 (6)see para. 5,33
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about 1.1 kg U-235, An extrapolation of this recovery
experience to the remaining 80% of the pit material om
wvhich incineration and recovery is progressing should
abcount for an additional 4.4 kg U-235, resulting in &
total of 5.5 kg U-235. However, the 5.5 kg U-235 exhumed
from the 1963 pit has now been brought back on to the
physical inventory, so it is not to be considered in
evaluating known discards or loss mechanisms. Thus,

from NUMEC's records, it is possible to support known
losses of 79.2 kg U-235.

3.15 NWEC has developed no historical data which would enable
the survey team to place an estimate on the amount of
uranium losses from such sources as contaminated laundry,
shoe covers, and trackout. However, based on Union
Carbicde's Y-12 Flzat experience factors for such loss,
the survey team has estimated NUMEC's losses from this
source as 5 kg U-235. Thus, it is possible to place what
the survey team believes to be a conservative total
estimate of about 84.2 kg U-235 (79.2 kg + 5.0 kg) which
NUMEC could have assigned to known discards or loss
mwechanisms. |

3.16 The possibility of the "loss" of uranium resulting from
s bias in mcasurements of shipments of UCy from NWMEC
Lu RANL wes iilvEsLipateu. WV Fviudiac was LVUL LU

suggest that such & bias existed. The cdetails of that
investigation are attached as Appendix A/

3.17 NUMEC has a sizeable backlog of internally generated
uranium residues. The U-235 content assigned to these
residues by NUMEC was recognized by the survey team as
being highly imprecise and {s subject to adjustment upon
recovery. Nevertheless, such content was, and {s, the
best data available and was usad by the AEC survey tcanm
in computing inventory quantities. Many of these residues
have lost contract identity. Essentially all of these
residues which have losct contract ideatity have been
assigned by NUMEC to the WANL Purchase Order 59-NP-12674.

3.2 Records Audit

The audit of the NUMEC records confirms the findings of prior
surveys that the records which purport to control internal
movements of material were incomplete and inadequate. Because
of this it {s impossible to ilentify with any high degree of
accuracy the true physical losscs attributable to any given
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econtract. In addition, the plant-wide material records were
based largely on book values of inventory and generally were
adjusted for losses only at the time of closing a contract.
This adjustment was usually only in the amount of loss which
had been estimated on an engineering basis at the time the
contract bid was made. .

3.3 Nuclear Materifals Management

The function of nuclear materials minagement at NUMEC {s in
need of direct management atteation. Until recently, NUMEC
management had not assigned th: caliber of full-tim2 profes-
sional talent generally founl by other compsaiess to be neces-
sary in such a complex operstion. 1Ia addiction, direct
supervisory attention to this matter in plant operationms,

aﬁt coupled with an ecucational progriam to stress the importance
it of proper material control to all plant employees should be
‘ a matter of first priority.
- .
e 4. Discussion
4.1 Records and Repcrrs
- 4.11 The central (nlanr-vide) srrmimeakhilics: rooords g lzyad

by NUMEC to generato material balance reports for con-
tract material and semi-snnual status reports for leased
material consict of an external reccipts and removals
:) transfer journsl and a job ordor ledgsr for each report.
‘ The job order ladgers contain, by NIMIC intcrnal job
number, SS material balance sunmzrics for job orlers
. ’ which are in process. Only external receipts and removals
e are posted to the job order lidger, and, in the main,
’ ; losses arc shcewm only when contracts are closed, and
: ; then only in the amount of th: estimites included in
the bid. *
) : ) 4.12 In addition to the records maintained 4n the central
accountability office, a combincd contract and lease

1ot subsidiary interplant traasfor ledger has recently
ééf: been established and is being miintaized by the wviult

custodian in the urinium processing area. (This ledger
was established subsequent to the April 30, 1965 survey.)
This book of record reflects, by job order, movement of
material through the differcent processing arcas of the
facility, However, adjustments had not been made for

OFFICIAL USE ONLY
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significant differences between the book {aventories
and periodic physical {nventories which had been
requested by supervision on an individual job order.
As with prior job ledgers, job order balances still
do not reflect cither the quantities physically om
hand or losses localized by job order or by process.

A quantity measurement is made as material is received
and removed from a process, but any material lost due
to processing is not recorded.

4.2 Physical Inventory

4.21

.l

4.22

4.23

B i

The survey team prepared an independent inventory
1isting of all enriched uranium recognized by NUMEC
as being physic21lly p-esent, using NUMEC's data for
uranium and U-235 concent. Most of the listing was
completcd on Nwember 2-3, 1965; a few items about
to be fed to the processing line were inveatorisd on
November 1 in order to minimize the impact of the in-
ventpry listing on production. The inventory list
consisted of about 2300 1lin2 items. Of these, 717%
constituted oaly i2%7 of the total U-235 inventory.
This relationship demonstrites that many items on
the NUMEC inveatory coasist of low-grade and low-
enrichment reside s.

Specially prepare inventory forms were used to facili-
tate subsequent processing of the imventory by EDP
equipment, The approximately 2300 line items of in-
ventory were sortad by NUMEC-assignel] job aumber, and
vere printad and totalel, using EDP equipment at AEC's
data processing center, Oik Rilge Gascous Diffusion
Plant, Oak Ridge, Teanessece.

In order to test ths validity of the iaveatory data,

the sirvcy tesm check-waighed a statistical sample of
146 items, gclected at rancom. Thirty-four of the

{ftems weighed were also sampled for independent chemical
and isotopic analysis at AEC's New Brunswick laboratory,
New Brunswick, New Jersey. Of the 146 items that were
weighed, six discrepincies which could not be explained
by evaporation or other recognized causcs were noted.
This was coasidercd acceptable on the basis that the
statistical sampling plan used (MIL-STD-105D) permitted

as many as twelve such errors.
\
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. 84,24 TFor those items selected for independent anslysis, the
eriterfon of acceptability was considered to be total
uranium and U-235 in the batch. Collectively, the
total uranium and U-235 values agree favorably, although
8 large number of individual differences were considered

v excessive. This was not unexpacted, due to the hetero-

' geneous nature of the sampled materials, that {s,

miscellaneous residues, sludges, ash, and recoverable
wvastes. In most of these cascs, oaly a small amount of
uranium or U-235 was involved and the value placed on
the SNM by NUMEC was done by a quick gamma couating
technique, However, the survey team selected samples
of these materisls for {adepenlent analysis to avoid
the possitilicty of any significant quantity of U-235
escaping detection.

4.25 NMEC had stored 731 air filters (704 of which were not
' on {nventory), from procees hools and glove boxes;

177 containers of combustible and other wastes accumu-
~ lated since 1964 (not yet incinerscad or leached) and
of combustible wvastes removed from the 1963 burial pit;
and 118 process air filters still i{n use in the procass
lines. Each of thesc inveatory catagories is Jiscussed
below. -

4.Zo 1he survey team estimated the U-Z35> coatent {a the 731
air filters, using a gamma counting tachnique 1ia which
the 184 kev natural decay gamma ray from U-235 is
selectiv2ly countad uncer conditions of coatrolled
geometry. A compirison of counting data from the
uoknown filters with that from two prepsred standards,
indicatcd that the 731 air filters contain approximataly
6.5 kg U-235, 1Ia some instances, howaver, this estimate
is based on assumptions concerning comparability of
gecmetry which ars not based oa experimental evilence,
Recovery of 22 selected filters for checking purposes
wvas performsd by the Unicn Carbide Nuclewr Corporation's
Y-12 Flanc, Coumparison of Y-12's recovery dat: with that
obtained by use of a gamma spectrometer wias excellent on
the basis of total uranium 235 content. While agreement
on individual filters was not always withia the 102 ex-
pected, this was not unexpected because many of the
filters contained very small quantitics of uranium
10 grams uranium 235), and the use of the gamma
spectrometer undcr field conditions will not result in
agreement of 5-107 which is possible in laboratory testing
when background counts can be minimized, mcre positions
of the f1lutvr sre counted, 3ad long'r couating times can
conv-nically be uscd.

g S |
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The survey team also estimated the U-235 content of
the 177 assorted containers of combustible waste and

carbon wool to be 1.5 kg U-235, using the same tech- -

nique as that used for the air filters. Recovery of
three selected boxes for checking purposes wvas performed
by the Y-12 Plant, and showed a wide variation in agree-~
ment with the survey team's gamma spectrometer measure-
ments. The survey team believes that this disagreement
results from the lack of standards and the variable and
uncertain counting geometry of the boxes. However,
because these wastes contiin such a small amount of
U-235, even a large variation in the estimate has little
or no effect on the total {inventory.

On the basis of enginecring drawings, and a physical
examination of the plant, the survey team estimatcs

that 118 air filters currently in use were not included

{n the physical inventory listing. NUMEC has a scheduled
program for removal of in-line air filters based on
weight gain and length of time in service, 0On the assump-
tion that, on the average, each air filter still installed
{n the plant process lines was 50% loaded, they ware
estimated to coatain 540 grams U-235.

NUMEC has exhuzed both its 1962 and its 1963 burial
pits, and has hand-sorted potentially recoverable
material. The combustible wastes from the 1962 pit
had been ashed and analyzed prior to the survey, and
were included in the physical inventory with a U-235
content of 300 grams. Of the material removed from
the 1963 pit, the survey team estimated that approxi-
mately 5.5 kg U-235 is contained in such wastes.

Inventory Summation

The NIMEC {nventory of 522 kg U-235 (as of 10/31/65) was derived
by the AEC survey team on the basis of inventory quantities
vhich almost entirely (99%) had been established by NUMLC. A
quantity of 5.2 kg U-235 was independently determined by the
AEC survey team by gamma spectrometry of stored filters and
combustibles assigned to the Westinghouse Astronuclear Purchase
Order 59-NP-12674 (WANL-1231). The following tabulation shows
the material assigned to the WANL-1231 contract and to all

other contracts.

1 4

The survey team recognizes the large uncertainty

associated with the inventory quantities assigned to the residues,
ashes, etc., from the WANL-1231 contract because of their
hetcrogeneity and low U-235 content.
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- . PHYSICAL INVENTORY OCTOBER 31, 1965
o s : U-235 (Kg)
AEC NUMEC
. Quantities Quantities Tota
’ - .
Leased Material - SNM-145 o= 97.0 97.0
Ron-leased Material
Contract WANL P/0 59-NP-12674 -
Residue from original job order .- 2.7 2.7
Combustibles o.3§3 12.0 12.3
704 Filters 4.9 - 4.9
Filter Ash - 6.0 6.0
Material from Burial Pit .ee 5.8(2) 5.8
. Residues from Fire - 0.7 0.7
: Total WANL P/O 59-NP-12674 5.2 272 32.4
:) All Other Contracts .o 391.56\5) 391.8
Total 5.2 516.0 521.2
£ Rounding Difference 0.8
ALY Total Rounded AEC/NUMEC
10/31/65 Inventory 522.0
)

Determined by AEC gamma spectrometry.

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

(3)NUHEC carried on {nventory 27 filters with a U-235 content of
3.2 kgs which the AEC accepted notwithstanding that the AEC's
gamma spactrometry test indicated that these filters contained
1.7 kg U-235,

OFFICLAL USE ONLY
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4.4 PYoreign Transfers

The survey team was aware of the twenty-eight foreign contracts
under which NUMEC had performed fabrication services and had -
transferred enriched uranium, Documents covering these transfers’

v bave been reviewed routinely by the Oak Ridge Field Office and
by the Division of International Affairs to ascertain thst the
documents reflect the quantities said to have been shipped and
received and that the documcnts have been appropriately signed.
The huantities in specific shipments, domestic as well as foreign,
are not confirmed independently by the AEC; such actions have
been outside the scope of the present AEC system of control of
nuclear material. Instead, reliance has been placed on a tech-
nical review of the shipper's internal controls and independently
developed receiver's data. The validity of this approach is, of
course, largely dependent upon the iantegrity of the shipper and
receiver. A review of NUMEC's shipping practices and procedures,

b ( made by reprcsentatives of the Division of Nuclear Materials

2

Management, International Affairs, and Office of the Controller
{s the subject of another report. That report indicated that
NWMEC has sufficient internal controls on shipments which, when
properly implemented, should, in the absence of a deliberate
collusion, ensure that the quantitics reported oa the transfer
documents were indeed those quantities shippad. The Division
of Nuclear Materials Management is presently studying the
possible feasibility and desirability of independent AEC
physical checks of shipments at time of shipment. A summary
of the foreign transfers made by NUMEC is attached as Appendix B.
\

§% S. Losses, Discards, and Material Unaccounted For

5.1 Liquid Wastes

$.11 During the course of normal processing operations NMEC
discards several thousand gillons of liquid waste per
24 hour period, at a typical uranium concentration of
scmewhat less than 1 ppm. The'survey teaa reviewed the
system used for the collection and measurement of liquid
wastes, and examined the log books used for the recording
of data. NUMEC was asked to convert the log book data

; into grams U-235, and to prepare monthly totals. This

Ry ‘ summation was then subjected to audit testing.

5.12 The survey team adopted a specific activity value of
88 dpmﬁ’ﬂv, bascd on an assumed average enrichment of
5.20% U-235 in calculating thc content of the liquid
efflucnt discarded. Thus, it has bcen estimatad that
during the period from July 1960 to Scptember 1965, NUMEC
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discarded an estimated 54 kg U-235 {n 1iquid wastes,
Extrapolation of this data to the start of plant oper-
ations results in an additional 4 kg U-235 discarded
for a total of 58 kg U-235.

' 5.13 The survey team noted that samples of 1i{quid waste effluent
consistently have a pH of 9-11, and usually are cloudy.
Samples are taken at a point approximately 10-20% of the
vertical height from the true tank bottom. These factora
led the survey team to surmise that actual liquid waste
concentrations may even be sowewhat greater than calcu-
lated.

5.2 Burial of Contaminatod Waste

5.21 1In each of the years 1961, 1962, and 1963, NUMEC made

% burials of contaminated wastes which they believed

* contained insignificant amounts of uranium., 1In 1964,

i however, when NUMEC recognized that unacceptably high

P s uranfum losses were occurring, NUMEC came to the con-
clusion that pravious estimztes of uranium in combustible
wvastes being burisd were low, and no further burisls
have been made subsequent to that time. Tha 1962 and

—— 1963 pits were exhum2¢ in the fsll of 1965. The ex-

aaliias humation operation was witnessed by AEC personnel
representing th2 Office of Complisace, the LCivision of
Nuclear Materials Management, the Division of Industrial
Participation, and SNPO-C. The results of this reopening
are described below.

5.22 The 1962 and 1963 burial pits were rcopened by first
: using a bulldozar to push off the overburden, and then
using a "clamshell" type digger to remove all buried
wastes, These wastes were then hand sorted to remove
!: all combustible material. Any other material which
¥ appeared to be recoverable was also rcemoved for separate
7 processing.

. 5.23 The survey team was advised that 300 grams U-235, were
F o recovered fram the 1962 pit. Incinerated ashes from
& the 1962 pit, as well as from current opcrations, were
SR g : fncluded in the physical inventory. 5

5.24 Incineration of combustible wastes from the 1963 pit
began during October, 1965, end was approximately
.one-fifth complete as of Novcaber 11. The survey tcam
estimates that 5.5 kg U-235 vill be recovered.
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$.25 Soil samples from the 1963 burial pit i{ndicate a U-233
concentration of about 2 ppm to a depth of about 10"
below the pit bottom. The most probable explanatiom . .
. - for this contamination is that it represents uraaium
b leached or washed from buried contaminatel equipmant,
X v The survey team accorlingly estimates that the total
contaminated volume is 46" thick (36" in the pit, plus
- 10" below the pit bottom). Since the pit area is
r approximstely 5540 sq. ft. the estimated U-235 content
3 is 2.2 kg.
&

§.26 Since very little uranium was found i{n the 1962 pit,

the survey team did not 2xtrapolace the contaminated
soil data to include soil removed from the 1962 pit.

5.3 Miscellancous Ciscards

~ 5.31 The NUMEC Apollo plant currently contsins 118 filtered
exhaust stacks and three large veantilatioa fans. Using
an ayerage of 110 d/m/M3. the survey tcam estimatcs that
at least 14 kg U-235 have beea lost through this mechaanism.
The 14 kg estimsi. is comsilersd to be a minimux because
Division of Compliance inspectors huve noted that stack
—_— ) gas surveys w2re not performed oa sticks at timcs when
1088 ractas mignt & expectez to be &abnormally high. There
does not appsar to be any way to estimate the extent (if
-~ any) to which the estimated il0 d/u:/M3 average loss rate

' may be lower thsn actual.

§.32 NUMEC hss stored some 1500 drums of waste which, becsause
it contains beryllium, carnot be discarded. Based on

. ® samples taken during the survey, these wastes are esti-
e mated to contain 2.0 kg U-235.

b $.33 The survey team notes that coveralls, lab coate, and

5o rubber shoe covers are clecaned by Nuclear Decontamination
Li\ Corp., & NUMEC subsidisry, and that no U-235 recovery data

{s available. The Apollo plint employs about 225 people,
of whom perhaps 100 routinely wear coveralls. In addi-

A tion, shoe covers arc used at a rate of 30-50 pair per day.
2 . Neglecting the period prior to 1960, when operations were
—_— on a smaller scale, these use rates still total about

150,000 coveralls and 80-100,000 pairs of shoe covers.

No truly comparable AEC operation exists, but Union Carbide's
Y-12 Plant has derived an cxperience factor of 0.2 g U per
working day per employee as loss through trackout, laundry
scrvice and sanitary s-w2re. On this baslis, anl assuming

an average enrichment of 774 U-233, thne survey tcam estimaced
about 5 kg U-235 lost through this machaaism.
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$.4 Material Unaccounted For

. Of the total cumulative "loss" of 178 kg U-235, 84.2 kg has
been accounted for as discussed above. The remainder, 93.8 kg -
U-235, is material-unaccounted-for. As defined previously,

‘ material-unaccounted-for (MUF) is that quantity remsining

when the difference between the physical measurements and
book records has been adjusted for all quantities which are
capable of measuremant, directly or indirectly (accidental
losses, normal operational losses == discharges to tanks,
sawers, stacks, burial grounds, etc., and any other known
write-offs of material). MUF, then, is the result of measure-
ment uncertainties, unrecognized process losses, bookkeeping
errors, diversions or thefts and possibly even other causes.
If the uncertainties of input, output and inventory measure-
-~ ments, which result from the use of biased and/or imprecise
R methods, are large, then it follows that their contributiom
' to the MUF will be large. Likewise, if unrecognized process

s losses, such as general building contaminitiom, equipment

2. hold-up, clothing absorption, track-out, and afi{r venting,

s occur individually in very emall quantitics they may over

— a long period, accrue into a large contritution to MUF. Im

the particular case of waste stream effluants at NUMEC, the

definite possibility exists that the actuzl level of discard
may be as much as 15 kg U-235 greater thaa that estimated by
the survey team because Or Tne less Tnan Oplimum Sampilng

k conditions under which NUMEC has operated. Thus, vhat may

(/ have been an explainable discard of 15 additional kg U-235

{8 now included as part of the MUF.

6. Westinghouse Astronuclear Purchase Order 59-Ni-12673%

6.1 Resolution of Pispcsicion of Material Losses

6.11 This order involved the chemical coaversion of 1013 kg
U-235 as UFg (at 93+% earichment), furaished by the
customer to profuce UCy, of which 713 kg U-235 as UC2
(at 93+7% enrichment) was delivered as acceptable product.

. A physical {nventory performed by OR for the period

jﬂﬁ ended April 30, 1965, disclosed an apparcat loss of
some 53 kg of U-235 on the WANL coatract. Wnile
recognizing the stated position of NUMEC that on a
production scale this process vas of an untried and
unique nature, nevertheless the survey team found
{nsufficicent technically-bascd records to account for
e loss of the magnitude of 53 kg U-235. As a rssult

-~
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of this survey, the loss asc to the WANL contract
is now believed to be about 61 kg U-235, is increase
fs net, after adjusting for additions to inventory from
previously unrecognized sources and for reductioas to
inventory resulting principally from a more accurate
estimate of the U-235 content of air filters. 1t should
be noted that NUMEC had recognized and reported losses
of 38 kg U-235 chargeable to the WANL contract.

NUMEC, by letter of December 29, 1965 to the Division of
Nuclcar Materisls Manigement (Appcndix C), set forth {its
position that "high losses perhaps up to 30 kg of U-235
(or 3%) may have been experienced i{n this unique and com-
plex operation."” NUMEC claims loss2s of this magnitude
have beecn exparienced on jobs involving the same number
of proccssing operations, but on material {aherently

less dusty in nature. While a loss of this order may

be rcasonable to assume, the survey team pointed out

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

and as such could subsequeatly be brougnht oa to the
physical inventory, or reccrced as a known discard.

In an attempt to establish yields 2nd loss mechanisms
directly applicable to this purchase order, the survey
team requested NUMFC production control and process
engineering data on this and other contrscts. The data
made available was of little or no value in this regard.
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 wore negated
vhen it was lcarned that many of the requested records
had been i{nadvertently Zdestroyed by supervisory personnel
during a "clean up" campaign at the time of an employees
strike, January 1 to February 25, 1964. .

The survey team then revicwed NUMEC's operating practices
in regard to segregating or mingling of material assigned
to the various contracts held by NUMEC, If it could be
established that material assigncd to the WANL purchase
order had been transferred to other contracts without a
record of credit to the WANL account, such transfer would
appear as a "loss" on the WANL account. This approach
has uncovered the likelihood of such transfers having
i{ndced occurred. The referenced NUMEC cerrespoadence to
the Division of Nuclear Materials Management discusses
thcse possibilitics in swm~ Jetuil.,  These, and other
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f‘ootuhted practices whereby WANL material could have
become mixed with material from other contracts are -
. - discussed below. .

(a) In a letter of July 8, 1963 from NUIMEC to WANL, WNUMEC
B substantiates the possibility that material from the

WANL contract may have been mixed with other material.
Of 24.5 kg U-235 as U0z which because of slight isotopic
degradation was unacceptable to WANL, only 19.8 kg
U-235 {5 shown as having been returned to AEC for
credit to the WANL contract., NUMEC suggests the
possibility that, in the course of scrap recovery,
4.7 kg U-235 from th= WANL contract may have been
returned to the AEC under other contracts,

(b) By memo of October 5, 1963 from C. Beltram, NUMEC,
to F. Forscher, NUMEC, an incident involving the
degradation of 2.5 kg U-235 of WANL material {is
described, No evidence is available that this
material was returned as a credit to the WANL job.
NUMEC suggests that it can be reasonsbly inferred
that this material was recovered with other scrap
material and not credited as WANL material,

f

cmmam Jao ot 3 - &
- fe) Thz z=nnor 4o WLILL IUEC lies cunducied iuw wcrap

recovery operation has an {mportant bearing ia

- evaluating the possibility of NUMEC's allocating

l material from Westinghouse Astronuclear Purchase
Order 59-NP-12674 (referred to as Contract 1231)
to other scrap recovery contracts. This is best
explained in NUMEC's referenced letter to the
Division of Nuclear Materials Management (Appendix C),
and the pertinent section is quoted as follows:

"The Nature of N MEC's Scrap Recovery

Operations ) Ol

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

"A scrap recovery facility, in a company
handling a large number of special nuclear
mater{als contracts cach ycar, cannot be

, rescrved for an cxtendcd periold of time to
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“recover all of the scrap that may be generated
under a contract which may require a year or
more to complete and which, from time to time,
may generate quantities of scrap material. Of
pecessity, the scrap from a long-term contract
must be scheduled for recovery intermitteatly
with scrap material from other contracts. Such
wvas the case with respect to the 1231 scrap
material,

"A major clean-up between jobs would be required
in order to insure against the downgrading of
materfial i{n an intermittent operation of this
type. Such a clean-up itself, however, will
generate additional losses since material is
bound to be lost in the huge amounts of solu-
tion required to adequately clean the complex
equipment in the plant.

"Moreover, since the scrap recovery operation
{fnvolves a solvent extraction process, one must
reach near saturation equilibrium in the plant
before extracted material is chemically clean.
Thus, the first material removed from the process
wurt aluava he recveled ro arhieve clpan marerial.
Correspondingly, the material last removed from
the process is, as a gencral matter, never pure
enough to be used in end product and, therefore,
again becomes scrap.

"The foregoing suggests the economic iafeasi-
bility, {f not the practical impossibility of
totally segregating each job in a plant wich

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

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

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

toe' basis without segregation of material between
jobs. Thus, if scrap from ten jobs, for example,
was processed in one recovery campaign, certain
assumptions had to be made in assigning the
recovercd material batwcen the originating con-
tracts. This assigrnment was made on a basis
proportionate to each contract's fesd contribution.

' -
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_ "Losses were calculated in the manner described

3 below, We believe that this method of scrap
recovery operation i{s generally comsistent with
industry practice. =

"Disposition of 1231 Materizl (1962-63)

"With this {nformation as background, it becomes
pertinent to examina the scrap recovery contracts
most likely processed at NUMEC during the same

time the 1231 contract wss active, Table I, attached,
1ists these contracts. We balisve thes2 jobs

were rua on a 'h2al to toe' basi{s in conjunction

with the recycle anZ/or scrap material from

_ * Contract 1231. Exciuded, howaver, are those

- contracts involving the proccssing of uranium

:::’ of less than 5% exrichment. Since NUMEC

TR

maintained a sesparate reproceseing facility
for material less than 5% eariched, it {s
unlikely that such material would have been
run on a 'heel to toc' basis with highly en-
riched material.

"The total qusntity of uranium rcpresented by
the contracts in Table I i3 approximately

- 470 Vilnorame nf N.2135 Thaca :nh. wveare rlaasd
out with an average overall U-235 loss of ap-
proximately 1.5 per cent, or 7 kilograms. The
average 1.5 per cent loes figur: wss selected
on the basis of our best estimate, at the time,
of the losses experienced in our recovery
operation. A definite figur: could =ot be
established sizce, in the 'hez2l to toe' process,
described above, th2re was =o complete clean-up
betwcen reproc:ssing campaigns., It is important
to note, at this point, that due to the complexity
and quantity of the scrap oa hand during 1962-1963,
there was a large uncartainty wich respect to
total plant accountability Juring this pariod.
As a result there wias no clcar evidence, at the
time, to indicate that the 1.5 per cent figure
wvas inaccurate.

e

-
L 2

"It was only within the last year, during which
NUMEC performed two large scrap comtracts of
108 kilograms [AT(40-1)3309) and 137 kilograms
(AT(40-1)3378 that it became evident that the
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"losses were greater than those initially
anticipated. In both cases, a closed
accountability was maintained; that is,

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

in the second, 3.0 per cent, (The second
contract is approximate because final account-
ability has not been established.) In both
cases the scrap involved vas similar {n nature
to that processed during 1962-1963 and, ac-
cordingly, utilized nearly the same process
chemistry and equiyment. Oa the basis of

our current expcrience, it would appear that
a loss factor of 3.5 per cent may have been
more appropriate than one per cent. On this
basis, the los-es experienced under the scrap
recovery contracts {temized in Table I could
have been 16.5 kilograms instead of the

7 kilograms declared. This would suggest
that approximately 9 kilograms of 1231
contract U-235 could have been {nadvertently
mixed and returned with material under these
scrap rec..ery contracts."

NUMEC has further indicated that as a result of under-
estimating its eprocessing losses on other purchase
orders closed out before and during the WANL contracet,
‘a8 much as 12 kg U-235 more of WANL material may have
been returned to the AEC on other purchase orders. Thus,
after a close-out of all inactive NUMEC contracts, only
the WANL contract remainad as the identifisble point

for all other prior misassigned losses and therefore
became the final repository for those losses.

In the survey -eam's judgment, there is a high degree
of probability that WANL contract material was trans-
ferred to other contracts in the manner described above.
The survey team's review and observation of NUMEC's
operations and the findings of other surveys of the
NUMEC operation since plant start-up in 1957 contribute

in a large part to this judgment,.
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" 7. Recommendations % ; .
. 7.1 To pfevent a recurrence of the circumstances which resulted
—_— in this survey; to put NIMEC in a position to recognize and
&, to minimize its losses; and, to record and report to the
E g ¥ AEC in a timely manner losses and material-unaccouated-for
5 actually being experienced, it {s recoumended that NUMEC:
1. Give added recognition to its nuclear materials manage-
- ment responsibility by establishing at an appropriate
g high-level adequate staff to deal with materials manage-
iEV' ment with full support from company management.
2., Take {mmediate action to:
a. Install a general ledger to summarize accounts
i | periodically and to support data reported in
N material balance reports to the AEC.
b. Develop a subsidiary ledger to accourt physically
- for SS material by material balance area and by

- NUIMEC job order number.

¢. Create a chart of accounts (job order numbers)

referenced to the project, contract, and purchase
T— - order numbers. (The account number itself should
: {dentify that the SS material associated with the
account {s either AEC-contract material or leased
material.)

d. Establish a system of {nventory identification such
as by pre-numbering process coatainers or other
comparable technique. These numbers could then
be entered on internal transfer forms and posted
to records maintained for the different material
balance areas.

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

€. Issue periodically, by material balance areas, a
report to NUMEC management of ending inventory
and losscs which shows and explains losses by jod
order and the quantity and forms of material
physically on hand by job numbur.
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Jdentify and establish the magnftude of all significant

_loss mechanisms and technical bases thereof. Translate

such data to U and U-235 content and record and report
on a current basis.

Establish inventory procedures and perform plant-wide
{nventories periodically, but not less often than
annually. After comparison of these {nventory quan-
tities with the book quantities, record the resulting
gain or loss. In establishing plant inventory procedures,
NUMEC should not ignore the need to obtain an adequate
inventory of in-process material.

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

Process the large quantity of accumulated residues,
combustibles, filters, ash, etc., and return the SNM
recovered to the ASC. 1In so doing, care must be
exerciséd to identify and to process residues ia such

8 manner as to permit compsarison of recovcred values
with book values., After such comparison, the resulting
gain or loss should be recorded.

Adjust the NUMEC Octoter 31, 1965 book inventory to
agree with the AEC's October 31, 1965 physical inventory
vhich establishes a U-235 content of 521,179 grams. In
making this recormendation, the survey team recognizes
that there are uncertainties in this quantity due to the
large number of hetorogenzous uranium-besring resilues
on inventory which were not amenable to reprosentative
sampling. Therefore, upon recovery, some adjustment,
either upward or downward, to the inventory may be
necessary from time to time, (A detailed tabulation

of the physical inventory has been provided to NUMEC.)

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

~
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8. Meeting with NUMEC
8.1 On February 3, 1966, the AEC senior survey team personnel

met with NUMEC management to discuss the findings of the .
survey and the recommendations that were being made. That
meeting is summarized in a memorandum to the files attached

as Appendix D. A NUMEC letter dated February 5, 1966

setting forth their comments and actions is attached as
Appendix E,

gt ¢ 19 .Y DDy e e Rr—

8., C. T. McDowell
Agssistant Director for Control
Division of Nuclear Materials Management
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_APPENDIX A - Attachmsnt 1

OF THE INVESTICATION
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————————————
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b. uranium content agreed to within 50 grams on all but fourteen Rt

shipments and to within 100 grams on all but nine shipments, e s
The largest single difference was 258 grams U, These were more *
or less randomly dispersed in time, however, and were equally .
divided between WANL high and WANL low., The net total differe
ence {n uranium content between the two laboratories is 15 grams
(WANL high), or only 0.002%. A 8raph of these differences is 3

2 attached, ’ . . ;

€. PFor all practical purposes, U-235 content agreed unless there .
wvas a difference in uranium content. The net total difference
between the two laboratories {s 37 grams (WANL low) or 0.005%.

Attachments: .
Details of Investigation N
A Graph of S-R Differences
Method 1.101, "Gravimetric-Volumetric Determination
of Uranium {n Oxide-Organic Dispersions"
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NUVEC PROCEDURES

———————————

FOIEC veighed thelr product on a Sauter direct reading scale
vith a sensitivity of one gran, The palance is checked with &
wveights by the IUEC quality control staff about every two veeks,
This balance has beed revieved by a member of my staff, and is con~-

sidered fully adequate.

NUVEC took grab samples froa each batch for uranium anafysis.
This could possibly 1ead to & sazple richer i{n uranium than tke parent
batch.* On o serles of seventy-five batches, bowever, the average
NUMEC analysis vas 0.6657 g U/g sazple, vhile the average WANL analy-
sie (on their ovn garples) was 0.6643 g U/g sarple. These two averages
are not statistically aifferest, but even if it is assu-2d that the
difference is due %0 biased NUVEC semples, the magonitude of the bias

1s only 0.2%.

. RUM=C used analytical zethod 1.101 pudblished in TID-T7029,
®gelected Measurement vetnods for Plutoniua and Uranium in the Nuclear

Fuel Cycle,® with tac cocifications discussed below. Toe metrod 1s

believea w e vepatii I 2 ~venricion of 0.4% relative, under con=
ditions of routine use. (Procedure 1,101 is reprinted as Attacament 3.7

L 4 -
Some labdoratories have experienced difficulty in avoiding loss
to ™popping® duriag +he ignition step (duricg wbich tke
carbon oxidizes in COp and tre uranium cooverts to U303). To preclule
this, NUIZC placed tbeir sa-ples on a bed of Al,03 vgich bad previously
been ipgnited W constant weight. This should be an effective zeans of

‘avoiding loss of sa—ple.

of sample due

Procedure 1.101 suggests that the addition of £iltered oxygen
to the ignition furpace will speed the analysis, NOMEC adds about

200 ml of filtered OXygen Per pinute.,

¥Qualitatively, The thicroess of the caroon coating on & particle 1s
constant, regardless of particle cize, This means

uranius concentration {s greater in large particles tban in s=all
opes. Like all mixtures of particles (sand, for exacple) the fiper
particles tesd to ccttle O the bottem., Tbus, & gradb sazple {froa
the top of & container may be rich in large particles, and corres-
pocdiz Y rica in uraaius.
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NUMEC ‘used method 2,401 (also in TID-T029) to verify m?‘)j:j\i
isotoplc degradation had not occurred., Since this method is less”"® 2

accurate than the mass spectrometric technique used by CGoodyear
Atonmic Corporation (AEC's Gaseous Diffusion Plant pear Portsmouth,

Ohio) to analyze UFg delivered to NUMEC, the Goodyear data was used
&s a basis for product shipments, .

WANL PROCZDURES

Scales and balances used by WANL have been reviewed by RMM
survey teans, as part of required annual surveys., Since there vas
no basis for suspecting a bias in net veights, no additional reviev
wvas made for this ipvestigation, )

WANL used a riffle samwpling technique in which the batch is
progressively split into two epproximately equal portions until the
desired szsple size is reached, This 1s a standard sazpling tech-
nique for materials of this type; there ic no basis for suspecting
that the samples thus obtained are not representative of the parent
batch,

WANL also used method 1.101 from TID-7029. In fact the WAPD
laboratory at Waltz MI1l, Pennsylvacia, vhich performed the anzlvces
I0r ¥ANL, vas responsible for developing z2thod 1,101 and for esti-
mating i{ts precision at 0.L% relative, WANL does cot use the alurinum
oxide bed, but does follow tke reco—mendations in cethod 1,101 that

_ dgnition bezin at 250° C, and that final ignition at $00° C be carried

out overnight, Ucder these conditions of slow heating there should
be no saxple “poppirg.”

WANL used methods 2,401 and 2,406 to determine U-235 content,
In cocdbination these two methods are more accurate than the sirgle
method used by IULZC, but still not as accurate as the mass spectro-
metric analyses, This undoubtedly accounts for the small differences
noted,

ADDITIOIAL COLTITS

Poth ladoratories have confirmed their procedures using NBS
certificd chemical and isotopic standards, The NBS chemical standard
4s certified to 2 0,02%, includinz a conservative allowance for un-
certaiaties in the stoichiozatry of U,0q. The isotopic standards in
the range of 93p U-235 are certified to° 0,05%.
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'WANL and FUIEC have not engaged in any formal sample exchanges,.. - -

Bovever, WAIL bds exchanged sazples of similar material vith AEC's . ‘;;_.- ':i -
- ~3 <

Newv Brunsvick Laboratory (W¥BL), Union Carbide Corp. (¥-12), the Los “sildi
Alamos Scientific Laboratory (IASL), and Nuclear Fuel Services, Ervis,
Tennessee (MFS). i

Average values obtained are as follows: ol i
WANL 0.6585 g U/g semple . 2
KEL 0.6979 * * = o
Y-12 0.69%L " * 1 ; . =
LASL 0.6943 * * . s *
NFS 0.69371 " * -

Since NBL, Y-12, and LASL used high precision titrimetric
procedures, while WAIL and KFS used the routine gravimetric procedure
discussed above, the best estimate of the true value probably is about
0.696. It is pot unlikely that NFS end possidbly LASL experieaced soze
loss of saxple due 0 *popping™ during ignitica.

A=
.
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METHOD 1301 R .

. e ' o. * & -
GRAVIMETRIC=-VOLUMETRIC DETERMINATION OF URANIUM - . - A,
7 IN OXIDE-ORGANIC DISPERSIONS® - : ' Bﬂ!j-" ”' !
; . ST s *
- " L Uhed
g A. Scope o e * e .
L2 This method is applicable to the determination of uranium in uranium oxide dig- <.
B ) per:'lons in graphite and in polystyrene or other plastic-dispersion media, ’ .
3 2 ¢ . e« *
L B. Summory of Merthod ’ i
The material to be analyzed is thermally decomposed, and the residue is ignited g l
to 900°C. Uranium is determined either gravime rically with correction for im-
purities or volumetrically, '

XC. Procedure ‘
> 2

1. Grovimetric. a. Ignite a platinum crucible or dish to constant weight at 900°C,

b. Accurately weizh a sample estimat~4 to contain from 1 to 5 g of uranium

—_— into the platinum crucible, and ignite 1t in a mu!fle furnace, For polystyrene or

other plastic samples, bezin the ignition at about 250°C, After all material vola-
tile at 250°C has heen D DT L e e A S sl sw’e,

¢. Continue the ignition until 2!l mater:al volat:leat 500°C has beenremoved.

Ignition for 30 min at 500°C may be swiicient {or plastics, but an ignition time of

several hours to overnight may be required {or graphite mixtures. Passing fil-

d. U an insoluble residue remains, filter the solution through a Whatman

tered oxygen over the sample will accelerate the ignition,
) d. Alter all material volatile at 900°C has been removed, ignite the sample
to constant weight at 900°C in air. . 5 d
e. With an emission spectrograph determine the metallic impurities in the '
: ignited sample. See Methods A, B, and D in tue Appendix. $ "
i ) f. Calculate the uranium content as des~ribed in Method 1.100. -
f" 2. Volumerric. a. Accurately weizh a sample estimated to contain about 200 mg of
Fe - - wranium intd a platinum dish or crucible.
" b. Ignite the sampie to constant weightasdescribedin Sec, C1 of this method, M
= ¢. Dissolve the residue from the ignition in 3 ml of concenirated nitric acid, . :
.

~
% ~-
t e

— *Submatted by R, W. Bane, Argonne National Laboratory, Argonne, 1L -

. 94 i




-
i
'
—
o
-
|

-

S A
M

)

Y s

.. URANIUM CONCENTRATION MEASUREMENT 95

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

@, Ash the paper and residue in a platinum crucible,

. £, Treat the residue in the platinum crucible with a few drops ol sul!urtc acid
Q + 1) and 10 ml of concentrated hydrofluoric acid,

g. Evaporate the contents of the crucible to dryness and ignite for 10 min at
900°C.

h. Dissolve the ignited residue in 5 ml of concentrated nitric acid, and quan-
titatively transfer the solution to the retained filtrate and washings {romthe initial
filtration.

f. Add 5 ml of concentrated sulfuric acid to the combined solution, and evap-
orate to SO; fumes.

§. Cool the solution, rinse the sides of the beaker ‘nth water, and, without
adding additional acid, repeat the fuming twice to ensure removal of all nitrate
ion.

k. Determine the uranium content as directed in Method 1,200, bezinning with
Sec. F6, step a.

- .
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.

TRANSFERS TO FOREIGN ENTITIES

{cense No, SN\M-145 - Uranium Enriched in the Isoto
Wuclear Materials and Zquiprent Corporation, Aoollo, Pennsvlvania
for the Period December 1, 1957 to October 31, 1965

235

Unit Gram
Date Material Percent
Shipped Destination Description Uranium Isotope U-235
8/7/58 U.S. Exhibit,
Switzerland 00, 7,521 19.94 1,500
10/30/58 France uo, 4,407 1.50 66
12/30/58 " UO2 487,969 1.50 7,359
12/26/58 " U0, 489,886 1.50 7,387
12/12/58 " U0, 487,422 1.51 7,350
12/17/58 . uo, 488,567 1.51 7,368
12/19/58 ” uo, 486,600 1.51 7,338
1/30/59 o V02 321,461 1.50 4,848
1/9/59 hic Uo, 485,360 1.50 7,319
1/14/59 > V0o, 324,227 1.50 4,889
2/25/59 " vo, 74,330 1.50 1,121
2/25/59 s Vo2 43,923 3.49 1,533
4/22/59 " U0, 170,119 3.49 5,935
5/14/59 Canada UO2 Powder 39,989* 6.99 2,794%
5/29/59 France U0, 70,241 3.49 2,451
YCYEY, i (T 200,451 3.49 6,9%
7/3/59 Ttaly Uranyl Sulfate 7,523 19.9% 1,500
9/4/59 France U0, 70,006 3.49 2,443
9/18/59 ne U02 72,059 3.49 2,515
10/16/59 " U0, 16,966 3.49 592
11/10/59 Australia Metal Powder S00* 93.40 467*
4/20/60 France U Dioxide Powder 127* 19.83 25%
4/20/60 i Metal Blend (21* 93.00 7 20,
(80 Normal 0
11/9/60 Japan Dranium Dioxide 54,067 20.00 10,732
11/10/60 " Uranium Dioxide 22,231 20.00 4,413
7/11/61 Prance 003 Powder 107,384 2.984 3,204
7/11/61 " U03 Powder 1,475 90.00 - 1,328
8/24/61 » U Dioxide Powder 15,000 20.0568 ~ 3,009
4/19/62 o U Dioxide Pellets 9,130 4.025 367
4/19/62 e U Dioxide Pellets 9,110 4.52 412
4/19/62 A U Dioxide Powder 5,265 4.50 238
6/15/62 Italy U Dioxide Pellets 47,976 19.96 N576
7/31/62 Japan U02(N03)2 »
U30g Powder 21* 93,16 7 20%
8/24/62 Netherlands U Dioxide Pellets390,187 3.136 12,236
9/7/62 ” U Dioxide 370,669 3.136 11,624
10/11/62 L UOZ Fellets 316,139 3.813 12,054

FICIAL USE ONLY ...
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Unit Cram

Date Material Percent »
Shipped Destination Description Uranfum Isotope U-23
10/12/62 Wetherlands U0, Pellets 313,986 3.813 11,972
11/2/62 » Pellets 58,385 3.813 2,227
11/2/62 » U02 Pellets 132,553 3.136 1,021
11/2/62 " V02 Pellets 104,754 3.813 3,9%
11/23/62 FPrance Powder 4,000 89.82 3,593
11/23/62 " ADU Powder 10,027* 19.86 1,991%
11/30/62 Netherlands UO; Pellets 19,423 3.136 609
11/30/62 " Pellets 1,664 3.813 63
1/27/63 Italy Al clad

U308 Fuel Plates 12,360 19.83 2,451
5/9/63 France U02 Powder 300,227 4.027 12,090
4/25/63 2 ADU Powder 20,998 60.03 12,605
4/26/63 " ADU Powder 20,998 60.03 — 12,605
9/26/63 United Kingdom  Pused UO; 88,125*  2.90 2,555*
3/27/64 Canada U0, Pelle s 131,008 6.00 7,860
3/30/64 Germany UO2 Pellets 286 1.00 3
3/30/64 " U0 Pellets 282 1.50 &
3/30/64 . UO; Pellets 283 2.00 [
3/30/64 » UO; Pellets 286 2.50 7
3/30/64 o 2 U0, Pellets 285 3.00 8
3/30/64 b U0, Mellecs 286 3.50 10
3/30/64 b .00, Pellets 281 4.00 11
3/30/64 " U0, Pellets 282 4.50 13
LYALYIIA " M0, Tallare Mﬁ.7‘6 S 02 22_‘01
4/20/64 France AD0 Powder 84, 809 6.00 s, 089
&4/24/64 Japan UFg 49,230 5.704 2,808
4/24/64 b UF6 5,297 4.981 264
5/18/64 France UO; Powder 300,000 4.00 11,970
2/13/64 " ADU Powder 100,000  59.98 — 59,980
9/2/64 " VO, Pellets 130,513 3.99 5,207
9/15/64 Japan UFg 164,721 2.598 &,280
10/13/64 Sweden V02 Fowder 52,578% 5.00 2,625«
12/14 /64 France U0y Powder 48,916 3.99 1,952
1/13/65 Italy Al clad U30g

Fuel Plates 5,034 19.83 998
3/13/65 France Powder 481,690 3.977 19,157
4/5/65 " ADU Powder 100,000 59.937 59,930
10/4/65 Japan Foils and UO; Powder & 93.00° ____&
Total NUMEC Foreign Transfers 12/1/5" to 10/31/65 8,788,246 =é;ﬁ;22

=t

N

*Indicate sales trhnsactions which equal or total 191 kgs uranium and 11 kgs
All other transactions represcnt material which is leased.

U-235.

OFFICIAL USE ONLY
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Nuclear Mzterials aad Equipment Cosporation Apollo, Pennsylvania 15513 Telephone GRover 2-831° Cabls NULEC

. December 29, 1965 ;

ir. Douglzs Ceorge

Direcicr, Divicion of iuclear Mzterials Managerent
United Stzies atomic Energy Cormdssion :
Washinzton, 2. C. 205%5

Dear ¥r. Georze:

In the ccursze of the zast two mord ..,, representziives of The Division
of \.zcle"~ Yztericls Maragezment have concicled an exieasive pnysical in-

ventory st iio.=0 ard heve exarincs the Cc.:-.,a:.y s recorcs in an 2ffort to

u R

detersina the Ziszosizion ¢l a:::'::i.“_'.-.;_/ £e .:;_og:‘".s oL uraniu- 235, )
presarily unassdanicd for under Westinzhouse istronucless Purchase Oxder Yo.
59-12.122575, Althcush the precise dizansisns of the materials loss “ave not

. N

as yel Teen esiitlizncg, e fally azoreciste e over:;:'_r.,, imzortance of

- - - --- - - - - - -iam- .. -~ . -
fvarac ‘_,. A-."._, . .-_-_.‘...o 2y Cavovavie va .uucsuc.“ua wvidieCue@ wnerewmin

Necesssrily, in any tesk as ccmplex =s the Corrission's current in-
vestization, Jou>stacss ':11; havs Jerivad 2 vist amount of -r._o:'.':ation fron
tre rescods o tre C::‘.car:y end throuzh ccrnversations with NJLZ=C perscarel.
Bec:use mash of This dcta has been derivel Irox olc'. aré, in some instances,
incsrplsta reccrds or froz the -e,o‘..e:*,'. ns of individuals of the events of
scversl roers 230, the informaiion you have receivel mzy be somevhat IriTantary.

hecoréingly, < d3lieve it would b2 helplul il we were to set Jortil, ;s com-
pletely cs »ocsidls, our best zn2lyzic of the disposiilon ol tho mzler
ey

:rese.m.'.*' unaccounted Jor under rurc.ise Order 59-.“ -12674 (NS=C Con. act

123‘-,1

£

cl

waeuns meteees ¢f Tha 12331 Contract

s

.

In crd"' to place this matiter in -.nrspective, it is irpo'-tant to
tniersiz.d the .~ Ture ol the product and the Drocess reguired unier tze 1231
Contraet. Tahe ~ aufceture of ::f"-"“ ;‘:;;::;te coated ursnium dicesrside

Do) sextislees en 2 pro::-.*c::'.c., 52223 had never teen cone 'c;:‘ore. In -rereral,
the mro233ss Lnvolvod the -:>--c":..'; sTonee {2) eoaversica of U7 p to U 3' {(2)
Sloriin- of Ui, tZin grostite and @ binfer materizl; (3) pressils of tie



.--|

¥
o~

| °

Mr. Douzlas George ' -2 December 29, 1965

blended material into sinter stock; (4) sintering of the pressed material;
(5) erushing of the sintercd stock to form melt stock; (6§ melting of the .
material by cirect arc to form carbide ingots; (7) erushing, grirding and
sizing of the ingots to form fine on-size particles; (8) sphreroidizing of the
particles in a plasma torch; (9) carbon coating of the spherical particles in
an inducticn Leated fluid bed reacior in an atmosphere of methane and an

inert carrier gas.

Although the forzzcinz is only a brie description of the process, it
may serve to illusirzie the complety of the manufaciuring ozeration which
may be charzcterized feirly as an ex=-enaly dirty and dusiy process. As
geserisad zaiew, more fully, Wu=C's sroduct yield in this process was cuite
low, necessiteting an extensive recycoing of mzterial in order to cdeliver
sutficient proiuct To the cuslomer. I. tensive recycling of material, as you
know, inevitatly Involives 2 rezetition of losses.

As notad ezrlier, 4re manufacturs ol this material was, for NUZC, a
niiprst of & kini coniract?; I% has rever teen serformed again dy the Coxpany.
Conscouenily, our dirfel exparierncs factors are limited in terms of coxparing
the lcss:zc on +ihis job with other acniTicis. Yevertheless, we telieve it is

not irsosrceivesla 72t hizh losses” -- perhals up Lo 30 kilograms of rateriel
(or 37)-- may nave soin exzeriencad in thls uwnigue and corzlex operation. JFor
a1nsTinas, On 555 LnVOLVALG The sé e nimoer of umit operztions, DU On Taterial
inherer’.y less dusiy in naiure, We nave exzerienced losses of the same

magnitule.

- Even assuring, however, thal such-losses were exgerienced, this will not
fully exzlain tie dissesitlon of the total amounit of U-235 presently unaccounted
for, ajproninately 4 zercant of the telal 7235 rec:ived by “.=C for pro-
cessing under tie contract. Such .n exolanzticn must be cerived fron an

a2

exz=ination of NUEC's scrap recovery Ozeratisis.

Serz

(8]

The basic relerence point in an inqwiry into tre disposition of 1231
materizl rust be Tha cwounti of sciid senerzted uncer the contract.

A LEas 1 vhis contaim, losscs I Celired as both the accounted for ard
Lhig D m S NInT A LOCTIS . e Ra o wetoninl ret shinmad to the customzT
ge s 2 C L eesd U3 T3 OSSO0 AT TATIVAYEd IO ZSrid.
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The rssonds of NiEC*'s CP-2 facility, in which the inftial conversion of
UF, to U0, wzs performed, shew ihat 1240 kilograms of materizl entered the
£a8314ty fox conversion uncer the 1231 coatract, It should be noted, however,
that only 1087 kilograms of UFg containing 93+ percent U-235 were furnished
by the custormer for conversion “rde=~ the coniract. Tha difference (153
kilogra::s) represeats the guaniily of recycled raterial required to make the
final product sccezizd by the custormer. It is, therefore, apparent that
153 kilozrcms of recycle raterizl were, a* some point, reprocessad in NWZ=C's
faciliticzs., Illusirztive of the process by which such recycle material is
genzraied is the iritiel conversion (U7, to TO,) in the CP-2 facility.
NIEC's =coomie shew that this conversion was Perfcrmed in-sZadiscrete
batcres of zrarolimalely 163, 272, 252, 150 anc 250 kilograms ezch, spaced
three rorihs azari betvearn Octoser 1952 and Ostober, 1963. One would expect
to leave bc-ind, in the first pass through tre facility, approxirately ten
Xilograme of rmzierial fron each vaic-. This non-yield urenium setlles in
clean-up raterials zni in the Jorm of othex wasies which are subsequently
recovercd ana racycled., Thus, in the initizl siep of the process, at least

P

50 of the 153 xilograms of scrap desaribed z-ove, were generated. .

It 49 z1s> clear, in view of the fact that 1087 kilcgrairs were

- - L ) - ~ - - - L - e .
processid Tc preduce 730 XL.csress O- end protace N s

trat TSC ned as dnventewr, afiaw fimal omadint shizmonT, Sl O0N Ailvgiews

g Y _Teup _a. e . -
of material (srocass lcszss asice) wileh it was requirec to reprocess..

Finally, it should de noted tral €5 Kilozrams of uranium, in the form
of U0, prezarad by WLZ=C Iron =he aforcmerniisned scrap, wera rejected by the

custoer. This material, tco, regquired reprocessing.

“

In ser-zry, a total of 542 kilogwams (153 + 32k + 65) of scrap uranium,
generated under the 1231 contract, were zt various tires injected into XU:=C's
“$crap recovery strean. It is in The ‘resrocessing of thls 342 kilograms of
matewizl trz= thgre extisis the greztest possidvility of mixing and conseguent
allocation ol szecizl nuclear material to other contracts.. o

The MN-+a=2 of LITC's Seran Pasovesyr Onar2tions

Tne possidbility for the allocation of materials generzted in the recovery
of scrap to centracis otrer thin 1251 is quite great in view of the manner in
which XUZ=C's scrap recovery ozerzilion was concducted. %

fzcility, in a comzany nandling a large nutoer of
21z scntnzats esch ysar, czrsot be rescrved for an
et r

mcazver 212 of the scrap thit moy be generated
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under & contract which may require a year or more to complete and which, from
tixe to time, ray generate quantities of scrip materisl. Of necessity, the
scrap frem a long-temm coniract must be scheduled for recovery inter=ittently
with scrap material frox other contracts. Such was the case with respect to
the 1231 scrap materisl,

A major cle‘n-':.n between jobs would be recuired in order to insure
agsinst 4k doimprzding of material in an intermitient operation of this type.
Such =& c...e....---a itsel. nowever, will generate acditionzl losses since
matericl is cound to be lest "1 The huge amounis of soluticn recuired to
adezuclely clcan the coemplex eguiprent in the plant. -

si tre serap recovery operation involves a solvent ex-

S, ¢a3 ast reash near saturetion ecuilibriunm 4n the plant

¢ mare=izl s cfe:icolly c-e‘n. Tnus, the first material

2 process must a2iweys be recye 12d to achieve clean material,

e rizterial last rexzoved fro: the process is, as a general
erouza to be usel in end predict and, therafore, again

Morecver,

. tracticr preocec
3 ! before extrzcese

nce

©

i re-oved frcm ik

. Correspondéinziy,

. y . ‘matter, rever T
S becores screz.

o
FgR
ae
re

The ¢ e;o"z sigzests tre econoric infeaslibilitly, if not the practical
ivposelizililyy o. »ovg-_J SSETEgEIIng each Jod in a P:oﬂu vith a view toward
OIRGACIANST lavi Juv veluit nbhiiig v ve® iBALe 4V ULiDOL LUESY LCONSEYUEICUS,
.4t wes MU.ZCt's zraciice to sezregzate material by coniract only throuza the
point of Sissoluticsn, at wilch point the accountadility under a given coatract
wa2s estadiisihzi, Tharezlier, our scrad recovery ecuizrent was operated on a
Yheel o tze™ bHasis witihcubt sazregation of mate ~ia) be:re.n jobs. Taus, if
scrap from ten jobs, for exa:ple, was drocess2d in one recovery campaign,
certain assumaiions n2c to de xm:ce in zssi;n;rg the recovered materiz] batuween
“he o*‘:irat;rv coatrects, Tiis assignment was mace on a basis proporilonate
to each conirzct's feed contrinution. Losses were calculzted in the manner
descrisad below. W2 believe thzt this method of scrap recovery operation is
generzlly consisient with indusiiy zTractice.

~
.

Disnosition ¢ 1231 Matanial (1642.43)

With this information zs baskzrowid, il Zecormas pertinent to extxine
the screp recovery contracts most likely processed at NOX=C during the sams
tire the 1231 eoniract uas active, Table I, attzched, lists these contracts.
Ye balieve tices fehs were run orn a "azel to Lo3" basis in conjunction with

the recycla :*:/a earas moterizl from Contract 1331, .L:(.:l\.c.a, Ho:.ever,
ars t-osc eoatrzcis involving tihe processing ol uranium of less than 5%

.

enrdchmont, Sfiies FoZC mointsinel oz sc3zrete rezrocassing focility ZTer
matariat ogEiSeontOD '*.:;c:::., it is \L""‘ J T ...t S -“e*‘.l weuld rave

- . - - “u
e e wmes wmas - e . W ww o - —— -.-—-. -.--~--' Cete BV imw Ve W med s
.



I+ %]

o |

;

—— -

.

T 090

rrmae e .. . .

Mr. Douglas Gaorge i -5- December 29, 1965

The total quantity of uranium represented by the contracts in Table I
is aonroxiﬁate.y %70 kilogrars of 0-235. Trese jobs were closed out with an
averzge overall U-235 loss of approximately 1.5 per cent, or 7 Kdlograxs.
The averzze 1.5 per cert loss fizure wes selected on the basis of our best
estimzte, at the zire, of the losses experierced in our recovery operation.
A definite figire could not be estadli fed since, in tke "heal to toe" rrccece,
descridsc atova, there was no complete clean-up belween reprocessing campaigns.
It is important o note, at this 3°¢uu, that due to the corple:Zly and gquentity

.of the scrss s kand curing 1904-.9c3, Lhere was a 1&*50 uncertainty wita

respect to total zlant nccoauta:;l vy @uring thds period. As a result there
was no clear eviderce, at the time, to irdicate that .ze 1.5 per cernt figure
was inaccuratle, .

It was only =withi t last year, curing which NUZEC performed tio large
scrap centracic of IC lozrars C"(Lo 1)330% and 137 kiloz=ans |AT{LO- 1)33?6’
that it becare evic;.t t at the losses were grezter than th ose initially
anticinzsted. In both cases, a closel .ccs;d.gazl:tj was raintained; trhat is,
there was no "¢ oss-cva-" batwveen jobs. 1In the first case, losses vere 5.1

per cenv; I :he s2sons, 3.0 ze- carnt. (The second contrzct is azoroxizzle

beczusa fin:l chC-“:LZZl'-" 7zs not s2:2n estzzlished,) In both cases the

=t = vJ
gered inveived was sitllas in ratice o trat rocesssi during 1652-1983 ard,
acgercingiy, wilifzed rearly the same oroccss chenistry and »nv*n*-w+ m the

basis oi our currsnt e:perience, it would gpzes> that a loss factor of 3.5 ver
cent =ty rave Sscn mcr2 ap3ros 8 tazn ore Jer cant. Orn this basis, the
losses experizazel undsr the scer
could rave ctein 26,5 Xlograws 4 -
would suszest that azoroximately 9 «i

c.. -

"e*y contracts itexized in Table I

d of the 7 kKilograns declared, Tnis

== lo;rans of 1231 contirzct U-235 =oculd have
been inziveri:inily mixed anc re weith —-‘er-al uncer these scrap recovery
contracis, ~

To further substzntiate the po:s_b*lity of mixing of raterial froa the
123: conitrict, we vafar you to a letzer of Ju_J 8, 1963, frox A. H. Kasberg,
NU:EC, to 7. C. ¢eincon, YWestinghouse nsuronuc'ear, a copy of which is attached.
This letter incicales thst 30 ilograms of ouu-o;-specixlca.ion U0, (26.3 kxgs =
o2 U) wss scxccalel for scr:p retura to Ock Ricdge. Tre only s:aoogting evicance
t0 shor tact this :;teria’ was reilurrned is an eatry on ..=-CCC-95, = cozy of
which 4s atltachcs, indicat ; tret only 2:1.% kKlogracs of uranium, slizally
downé-a;y-, wzs returned, zhis sugrests tha possidility trat 4.6 dlogzraxzs
of 1231 conirzcet muterial izzy have in the course of scrap Jecovery, bean
reoturned under clier contracts.

32
- -
A fu-‘--* exzmzle 4s 11lustrzteé in the attached =emo of Octodar 5, 1?}”
ety T:._C, ) ?. Torschar, M=o, cescrloin; a degradatiion
: sf 4274 gantieendt wefadol, Wy Mol e
> > ; . g s A trremmea’ e T I%e <% A Wie A b
Cemunmsoww oo d wosend  sed s . . R - e —-Y Smes W o WaeCemwm >
e S PN g UG S el Sy T e R T

AZTC.Lel Lol Scu..suontly returncd, sivacuzh sossidly srdsidentifield.
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Mr, Douglas_Goorgq, . -b- Decexber 29, 1965

These are but exzrzles of specific instances Zn which 1231 contract
material might have been mixed with other scrap. The fact of overriding
irportarce, hovever, is thati tecause of the nature of NOM=C's scrap recovery

operations, it is highly probable that scrap from the 1231 contract may have
been returned under other purchise orders.,

Disvosition of 1231 Materisl as a Punction of Ovarell Commarvy Coerations (1940-164%

The foregoirz 2nalysis covers only the period during which 1231 contract
material was teing processed at NUEC, It is important to note, hovever, that
the sama Uyza cf scrzp racovery ozeration was cornducted at NUMEC prior to the
arrival ol the 1231 malerial creating tihe sama possibility of unavoidable
mixing of rzterial, In the pericd, prior to and during which, 1231 maierial
was beirng processsl it NUEC, a lamge rurber of scrap recovery coniracts
irvolving 2023 xilegrams U-235 in scrzpd ware processed ard closed including
contracts shcim In Tadble I, plus adiitionzl contricis siovm in Table II. Using
an estir:zted zveraze 1,5 per cent loss Iigure, NUZEC declared losses of ap-

‘proxirctely 15 flozrins U-235 on thas2 contracts, Ead the more recertily

derivz3i loss Ziz:-re of 3. 2r cent Sea2n used, losses could have smounted to
= 3

36 3 le—~ons Ta273

- o ‘-- - e

It is poscsizle that the cillfferznce, amounting to 21 kilograms U-235 was

Culpeise et SO WLIULZA Lhe 1eULIM 01 SCerop r2teriil ITom otier purchase
orcars cilosad oul velore, and curing, the 1231 contract. Ser:zp fro= the 1231
contract, can D2 reascnatly surmised, may in turn, have been —eturned under
thesz zure ondirs, aAsthouzh it is nol zessibvle ) state that 2 given azcunt
of. 1231 =a 1 was returned under anoihar given purchase orcer, it is neverthe-
less pro:c 22t the net ciffererce - 21 iElograns - (whica includes the 9
kilograss 2ssed asove) hzs, in fact, come to reside in the 123%1 contract.

T
s cr

t W'y n
b w

)

o

-
o)
Q

1)
«©

The 1232- corntiract hzs bacome the firal oository of these estizated
losses throuza a Saain of relatively recent events, It is only within the
past yecr, trhat trrouga a concaried rmsasurenmant effort and a recducticn in tke
NU-ZC dnvertory, it deczne possidle to nmecsuire with a reasonable certzint, the
materizls loss exparienced at ITNEC, After a close-out of all inactive NTEC
cortracie, orly tha 1231 contract rerzined as the lcentirfiable point for all
other prior misassigned losses.

With recczet to MUIZEC's cver-zll fzeilily oreration, I believe your
analysis will i=Ziczle that (USCis loss anzirisnce is well within tie ~ange

-

one mi 1T raceonztly onjact in 2 J2ellily zuch as ours. rorecver, our loss

0=z lencd 48 Trozably nov sisailisocniiy higher than thet of other faciiities
of & 1%y moaviine abeariinslisectis wos3asliliy o any Elvessicn of szeoise

nucless movoia.l on 52 discountol Wit tegsonctle ecriainly.
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¥r. Douglas George ; s

207 )O

I hope that this irformation will assist you in your investigaii:zn of

this rmatter.’

Should you desire any further information, ple;so do not

hesitata to call on us,

SAW/g;D

Very truly yours,

[//' / w/

S A, Web
Accountzbility Representative

Decezber 29, 1965 -
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ANK &
FF
Chron

July 8, 1963

Ref: C0-1231

Mr. T. Johnson

Purchasing Department
Westinghouse Electric Corporation
Astronuclear Laboratory

P.0. Box 10864

Pittsburgh 36, Pennsylvania

Subject: Status of P.0. #57-NP-12674
Dear Mr. Johnson:

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

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

We trust that the above {nformation meets with your approval,
1f you have any questions, don't hesitate to contact me.

Very truly yours,

A. B. Kasberg

AHK/mhb o
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NUMEC

WANL Purchase Order 59-NP-12674
Status Report - As of December 28, 1963

/
All Values - Kg. of Uranium

OPERATION

Uranium Received

Converted to Oxide

Arc Melted (Virgin)
Released to Spheradize
Classified

Final Processing
Released for Inspection
Rejects

To be Certified
*Certified

Shipped

CUMULATIVE

1240

1140
1114
1095
1059
869
794
72
42
90
590

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

at NUMEC.

L]

(s) L. A, Hughes
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10: F. Forscher . DATE: October 5, 1963

FR04: C, Beltram . v - s b B

b d

SU3J:CT: Mix-up of Boats Between Job 1231 (937%) and N-0723 (Depleted)

- . -

A ) . -
BALY ASHINEY S

At aocout 10:00 A.X. on Octover 3, Jim Hart a2gre2d to process a rush job
Jor Roy Cline invelving the recuction of 1831 grams of dapleted binary
powier tnroush the CP-2 Lincberz mesh belt furnice. Verbal instructions
were ziven by Jim Zirt to the fums=ce onerator, Snang, for the im=ediate
resuciicn of ithe ceoleted binary. Szani's primary function at this time
was ’e;; orep.ration operator for t e L colu~n, but he was feeding trays
T 9N vc inzo the reduction furnice ac time permitted. Spang placed
r'o emnty co=ts oefore and after the two boats containing the depleted
oinzry. s

an the -eattite, Lloys Huzhes 223 arranged for 3d iright to temnorarily
trsnsler enler fron 2C-5 20 t-2 C2-2 furnace ozeration in ordar to reduce
125- mesc~izil on & full time tosis. degler was not aparised of the two
bo.ts of Septevad and trezted &ll beats existing in the furnace as 939.
Suz-as 3iZ not Xnow there wis €::2leted in the furnace ané dart did not
kr.ow Spcnz 23Z oeen repslaced.

<

J3~. Tae inzident cost us tuia 3€%, olus the lador involved to *upgrade”

tae = r:are, 2né tha labor erpenced in makinz the depleted bin*ry ans the
e'*'~'ca Uslg. It is estinated that the :otal dollar cos:t of the incicdent
{s less whin v,uo. Taere Ls an ec;“l or gzreater value which can be asscssed
<0 the lesson .Ha. wos learned and ciscuscsed in detall with all Proouction
Supervicors ind Forezen.

hat was Sone wronss . o i : =
\ -

3. Yatcrial 4transfor forz wus not uscc. . -

2, Jetuzen fazamuciions werd not tiven to the cperator,

e SO LE she pled Nes 3 owee A0V ARIToLL SC WRR GLTJerInt WK

- 7 e wm meows . - »
o e wwwwal + met ttmw =t b=

> Z/ 2L girgans d‘/\-—%lo;u,7 26{C‘/Mf ?3/

/“.

“)
Comconuzmzac: /EA"+ : 3 DML srcTiioad
i
- A 22421 of L2857 grams of "mixesl" eu.zcnﬁent resulted, containinz €0.7%
C-225. €. =llison 1ss e--ec‘*va vy ussraded a sample of the mixed material
t> 37. ?3. a2 uozrading is possidle cus to the distinct crealecl and
bnvs ¢:l 8i"Jercnces ve-leeﬁ :.e cepleied dinary and the e1r1Cﬁed Uo,.
Te: value Gifferamca tetween the 87.7 materi2l 2nd the 93% material is
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What was Jona wioht: . -

T 1. Es Wrizht brouzht the relief man, Hepler, up to tho CP-2 Foreman, Condo

2, The c:leiniry boats were cleared out prior to and aftor the depleted
" binary was run.

3. & -2 coorerated with Ci-3 by accom~odating their inrediate need for the
seduciicn of tre depleted binary.

Pre e em et e
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| - UNITED STATES GOVERNMENT .. :

- Memorandum "

Piles - - ' | DATE: February 7, 1966 ,

3

-

! Douglas E, George, Director
Division of Ruclear Materials Management

. |

-
1

i b

MEETING WITH NWMEC - FEBRUARY 3, 1966

On February 3. 1%6, D. E. George, sS. C. Trmm L. \c\o &lﬂm
and B, D, Marshall (OR), met with Messrs.(Shapiro,/N :

Lovett, of NUMEC for the purpose of discus —the
ations resulting from the DNM{ survey made at FRUMEC in November 1965.

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

- We also called attention to the fact that we were aware that some of the
recommendations had already been acted upon by NUMEC, including some
aspects that had been underway at the time of the November survey. We
asked to be brought up to date on the current status of such actions and
requested that FUMZEC confirm these actions and provide a schedule indi-

catineg when the recommandatinne wwnlA he 2?'.':::1:::::. T s el 5 o=

that some were obviously recommenc:tions of a continuing nature and thus,
in effect, would never be finished,

1
\

B

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

et 4

NUMEC was fhen handed copies of three sections of the draft survey report
(Bec, 3 - Summary of Findings, Se~. 6 - Discussion of WANL Losses, and

Bec. 7 - Recommendations), After they had read these sections, Dr, Shapiro _
asked that NUMEC personnel be excused from the meeting to discuss the
sections among themselves, After slizhtly more than 2 bours, the meeting
reconvened, Dr, Shapiro had a number of editorial suggestions which we
accepted, the more important of which included a definition of the word
"loss" as & direct part of, or as a footnote to, the summary, We pointed
out that "loss"” was already decfined on the first page of the report, but
we would make a cpecial point of referring to that definition in the sum- ~
mary, Dr. Shapiro also requested that the NUMEC letter of December 29, ™ &
1965, which discussed in some detail the NUMEC processes and practices and ‘-
ahich we used extensively in preparing this report, be attached to the re-
port as an appendix, We agreed to attach the letter, At their request we

Buy U.S. Sas St Grntirty i G L ogs Ples
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a1s0 agreed to quote from the letter in our discussion of the WANL losses,
rather than to paraphrase and summarize it as we had done. o

Dr, Bhapiro then went over the attached recommendations as presented., He
said he felt they were good recammendations and that a number had been
completed, with practically all others being significantly on the road toe
ward completion, Specifically, Dr., Shapiro commented, referring to the
recommendations by the same numbers as used in the report:

1, This recommendation is accomplished as is evidenced by the fact
.that he hired one of the DN{{ staff, J, B, Lovett, We agreed
that a long step towards accomplishment had been taken, but
called his attention to the fact he had made personnel changes
in the past and that such change, of itself, without continued
personal interest on his part would not assure long-term con-
tinued satisfactory performance,

2. Dr, Bhapiro agreed with the general objective of the six detalled
portions of this recommendation and commented as follows:

&, The general ledger is now in process of being prepared, It

~ will be completed in a few days and will support their
January 31, 1966 Material Balance Report to the Oak Ridge
Pield Office, E

b. The recommended subsidiary ledger is now in use for almost
all plant areas and will be completed in the immediate future.

t:; A chart of accounts has dbeen drafted and 1s expected to be
: completed and fully in use by the end of February.

d, Dr, Shapiro sgreed with the need of a system of inventory
identification, but asked that there be scme latitude to
achieve the objective in another fashion than as specific-
ally recommended, We agreed and the recommendation has

been revised accordingly.

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

maining areas in the immediate future,

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

3. Work has begun to accomplish this recommendation, In discussing -
it Dr, Shapiro noted that this really was a never-ending recom-
mendation,

OFFICIAL USE ONLY
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b, This recommendation resulted in an extensive discussion as NOMEC ;
interpretedl it to mean that adjustments would be made to the ‘=5
i -records regardless of the precision with which an inventory bhad i
- been taken, I recognized that operating needs of a company for -
. & "ball-park inventory” might result in routine inventories which
would produce the operating results required, but which would not
: bave the accuracy needed to adjust the records, On the other
i ' band, I pointed out to Dr. Shapiro that the recommendation was to
establish that not less often than annually, a precise inventory

b ) would be made., Even here we recognized that a book value for
4 certain portions of an inventory might be a superior number to
s 4 one obtainadble by other methods, After this discussion Dr,

L 8hapiro seemed to understand the thrust of the recommendation

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

;.\; ' 5s« MMEC expects to have a draft procedure manual available for re-
view by Oak Ridge in March 1966,

« 6. Dr, Shapiro noted that FUMEC was now cleaning up its reaidues on

- current jobs with approximately four months lag. Regarding the

wE residues on the WANL job, it was noted that RUMEC had agreed with
the Commission that the residues would be processed by November
1966,

R ) 7. This recommendation apparently was the cause of the two-hour pri-

vate meeting., NU.ZEC expressed a reluctance to adjust their
¥ October 3lst bock inventory to a fixed quantity as was recommended,
They requested that the recommendation be revised to adjust the
: ‘ ; inventory based on recovery data as it became available, noting
that recovery would not be complete until November 1966. They also
suggested that the recommendation was a departure from the agree-
ment signed in November, I disagreed, stating that the agreement
signed in November recognized that NU4EC would be billed for the
total amount of U-235 not returned to the AEC and would be given
a year in which to (a) recover and return material as an offset
to the total bill, and (b) make full payment of any outstanding “Me
amount, I stated that I knew of no agreement with NUMEC which ¢
would pernit the maintenance of an inventory record different
from that obtained during the survey.

L2 ' " BMEC raised a series of questions dealing with the uncertainty

F of the data, particularly those in the residues, They pointed out

I that there were quite large individual differences between New -
Brunswick data and the value carried on the RUMEC books, I pointed
out to Dr. Shapiro that I had recognized this and explained that

OFFICLAL USE ONLY
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after applying tte analytical results to the parent batch, there ..

was good agreement with the data carried by NMEC. I recognized .
. that during recovery of the residues the inventory might very

well be adjusted upward or downward with & compensating adjust-

ment in the reported loss, I also acknowledged that there might

be as much as 5 to 10 kg uncertainty in the residue inventory.

However, I pointed out there was no better data avallable and

that the sampling plan used by the AEC had, in my Jjudgment, con-

firmed the NUMEC inventory quantities for the residues as deing

reasonable, Therefore, I savw no way to alter the recommendationm.

I agreed that if he had sdditional data that he would like to
present, we would be glad to review it and we would make our-
selves available at any time, I invited Dr, Shapiro to re-
exanine his data, re-evaluate his inventory if he felt justified
in so-doing, and submit such data to me for review, I also told
him that, if necessary, to get to the full and complete truth I
would have the residue recovered at Oak Ridge. (I later told
Dr, Bhapiro that I would bave to back up on that offer as I had
no authority to commit the AEC to an expenditure of some $50 to
$75,000 for this purpose). I asked Dr, Shapiro if he would ed-
Just his inventory records should the residues be recovered or
a more extensive sampling plan be used to determine their U-235
content. His enswer was that such an adjustzent would not
necessarilv be made because there was sti{l]l material from the
pit which had not been incinerated and evaluated.

LA AR ]

I told Dr. Shapiro that I thought there was no further usefulness
in discussing this point further; that he should set his views

y “4n writing and I would see that they were made a part of the
record. I told Dr, Shapiro that I would assure that the survey
report clearly reflected thet there was an uncertainty in the
{nventory of these residues and that upon recovery a quantity
different from that reported might be found,

8. Dr. Shapiro showed me a draft educational program vhich I believe
is & step in the right direction. He assured us that within a . i
. 7. very short period of time all plant personnel would be given
-~ training along the lines suggested, |

Dr. Shapiro and Jack Newman called me on February 5 to read the letter be-

*  4ing unz in response to my request of February 3. This letter states that ~
WAMEC will nov (as of February 28, 1966) adjust their inventory to rcfhet, g
the quantity reported by the AEC survey team, It also reiterates that %' ~
further adjustments, upward or downward, may be necessary as recovery pro-
gresses and that a final adjustment will not be made until recovery is com-

plete on Novembder 23, 1966.

Enclosure ; -
Recozmendations of Survey Tean -
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7.0 Recommendations

7.1 To wﬂ:ent a recurrence of the circumstances which resulted im

this survey; to put FUMEC in a position to recognize and to

minimize its losses; and, to record and report to the AEC in a
timely manner losses and material-unaccounted-for actually be-
dng experienced, it is recommended that NMMEC:

1, Give added recognition to its nuclear materials management

responsibility by establishing at an appropriate high-level

sdequate staff to deal with materials management with full
support from company management,

Take immediate action to:

b.

c.

d.

f.

Install a general ledger to summarize accounts periodi-

cally and to suppo:r’ data reprrted in material balance
reports to the AEC,

Develop & subsidiary ledger to account physically for
BS material by material balance area and by FBUMEC job
order number,

Create a chart of accounts (Job order numbers) refer-
enced to the project, contract, and purchese order
gumoers, (‘I'he account number itself should identify
that the SS matarial associated with the account is
either AEC-contract material or leased material,)

Bstadlish a system of inventory identification by pre-
numbering process containers, These mumbers could then
be entered on internal transfer forms and posted to
records maintained for the different material balance
areas,

Establish an {uternal transfer system so that intermal
transfers to and from material balance areas and fron
one account (Job order) to another within the same
material balance area are documented with transfer
forms and recorded in the subsidiary ledger,

Issue periodic-lly, by material balance areas, a report .

to NUMEC management of ending inventory and losses
wvhich shows and explains losses by job order and the
quantity and forms of material physically on hand by
Job number,

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

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

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

Process the excessively large quantity of accumulated

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

ENM recovered to the AEC, 1In so doing, care must be exer-
cised to identify and tc process residues in such a manner
a8 to permit comparison of recovered values with book
values, After such comparison, the resulting gain or loss
should be recorded,

Adjust the NIEC October 31, 1965 book inventory to agree
with the AxC's October 31, 1965 physical inventory which
establishes a U-235 content of 521,197 grams, (A detailed
tabulation of the physical inventory has been provided to
ROMEC,) St o

Initiate a company-wide educational progrem stressing the
bhigh intrinsic and strategic value of special nuclear
material and re-emphasize the health and safety implica-
tions of careful handling practices,

These recormendations are as shown to NUMEC on February 3, 1966,

Recommendations 2d,, 6, and 7 were revised somewhat as a result
of that meeting. .
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cgsisar matonizls 2ns Sruizmant Corparalicn

Apolly, P2nns;ivania

15513 Telephone GRover 2-8411

February 5, 1966

Mr., w:zuzlas E. George

Dir-:=sz, Division of Nuclear Megoact
Unic-< S:zates Atomic Energy Cor ~cion
Waer.m3.on, D.C. 20545

Dezr “r. George:

& Nt "ike %O eNPTESS Our grEl.’ oLl ‘er
dpn. . 3 raview uith us the sum =¥ o/
ent ia-ived from your surv . &
Tnve.:s = 3ad Accountadility priiid .

The Tela-n.encations coatained i.. v:o.
precsiiTes 2z

the =35% pare, end firm complat..i . .i2
reguived astion. Inteed, in sCI 27:03,
conzi—zlazca is cver and ctove .- snIsEm
renzrs. A briel scrvey of our -itivities

21ls Manazement

your courtesy in coming to

your findings and other pertine-
ne special nuclear materials
3 &t NLQMEC,

s zeport concerning accountabdbility
2ve closrly sound. "2 have alrezdy deen jrplevented, for
s have been established Ior all

the remedial zczion taken or
andazions conteined in the
in this regavd follows:

Seats

Ia reasinition oI the need fer o “nigeugaly prciessionzl and high-leval
evasi to ¢22l with neclear matel. . -a-.32-ent activities, NUMEC has
erpLiyed Nr. Jamas Lovest, ferT. iz za2 Division oI Nuclear Materials
Ma-z-z=2as, ©nr, Lovetit is servii. -5 “z~agar of the Nuclear Materials
S0 *3i Daszriment. In this sz:.zizy, a2 is receiving full management
gu=szos and wilil be assiszed by .n 232cuate szafi, in tarms o< both
av.sosT £ad L-alivy. Althoush us nzve Rhad sevaral ciscussions conceming
the siza ead nwture Of the rTeacirii 3:all, Mr. Love-t has not ye: decided
&5 =35 wis anace neacs., His rec. —cmcicions, wnich shouid be forthcecming
sharIly, will b2 pro=ptly {mple—.nt2d. :

Ragsiods

in rz3ard to the Nuclear Motav.:ls ©
proc:ss changes waich will pvov

ne A primary LTINS

eash r2pITIing

- Jeed o - e g~
nmvee olae Babiidw

Cz~trol record system, NUMZC has in
.z i-e Zollowing basic records:

a3e for

s2narate
% NOEC ha. s
are 2o awimaze smamsier

S ———_——— W ——r —————
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¢ C. A contract ledger sumwavizing all the nuclear materials
578 activities under a giv:n (oY aumber. -
. " D. An intcrnal control ledjer detailing the physical movement

of nuclear materials to:iveen material balance areas and
between jobs.

Epf E. A general ledger which 2.rrarizes data in the other
ladgers and jeurnals a~< vihica will support data reported
50 to the AEC and to NUMEl customers.

Sigrificant progress nas been mad: in developing all of the foregoing
recasds zad in essuri:3 thelr accuracy. In many instances, this has
neccesizated the resomnstruction ¢f r cords back to July 1, 19585, the

bezinning Cate of the ASC fiscel year. ASlthough this is a lengthy
( process, imporzzat sirides have zirzady been mace.
»
The primary transfer journal and ccmtract ledger 2are corplete and in
: balance. The summary sreasfar _scoraal is now being recomsirocted and
- will be cc slete beiore our nex:t mzte¢rial balance report is issued.
The iz:rnal control ledser has b22n sa2t up. It is complete and in
f— ahelamas Saw 23] Sramss=ssisns sincs Tonazmy I, 1288, il 8L eadiee
. tra-sas=ioms Oa 3Cmé SonIracts <. T which recoastiruliion was either
. unnzcozssary or reiztively simple. For lack of adequate physical data,
the I=torcal control ladzer has mst yes Bean brougat into delance with
) NUSols othes resarés. A5 a rasuit of 8 sustained elfort now under way,
wa exoeet shat the intermal contool ledzer will de 100% complete short-
ly 2fczr NUnIC's next precise piysiczl davenlory waich is scheduled for
June 39, 1%33. .
The z2n2ral ledgzer is ncw beinz szconscructed and we expect that it will
be a co-nleze and cuditadle r2c.sa sy Haveh 31, 1666. .

In aéciction =o tne foragoing reccrds, a dreit chart of accounts referenced
To proizst, SSnIract OT purchas:i oTLeT ~umbers, as appropriate, has been
cc=nlezes. A cony of this dral: wuas fornishec to yco curing our Febru-
ery 3 mesting. The final versidh oI zals chaart will be included in tha
raft proszduras mancal, discus<ut celow. .
.
- ~ .
Iavz-ze ey odzasifigation
NSMIC 4s fnvesticating altermaltic T SWLICTS of centainer identification
et Lol S Lesuse bEililor SOalrs. 9O =S storszC mcteriels. T is our
R e TN ey BaisEite, SegempN Sass PEsl8
: - AR L L T A R Sxslptiom he 2t ia omemlouwiil
N 108 o R, NS B IR
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February 5, 1966

The Nuclear Materials Control Deparzacnt will issue, not less than once

each ronth, suTtary reports 0 #idTC management on the status of nuclear

materials con:rol. Tnese YepoOr:s will reflact inventories and losses
by meterials balance area arnd explain, insofar as possible, losses ex-
perienced in indivicsal job oréass. Tne firsz such report will be
fssued as soon as the Januzry 31 iaventory cata has been completed and
recoroiied, provably within the -éuc 7=14 days. We have alrez.y

fnttizsted cthe practice

of regular m:2tings with management to review

nee.
ard plan nuclear —~aterials con:szi activities.

Idenzi®iznzion oI LosS

Machanisn:

In addizion to reporting accuraszel
losscs, iz is vical =hzt loss mzind

y on the status of inventories and
2~is=s Se carefully jdentified in

ordar =O prevant Or recuce, insafar &5 possidle, furthar losses. A
major pcrrion of Mr. Lovest's tim: 2uTYing January was cevoted to th
jdentificcticn and ipvastizazicn oi loss —echanisns with special erpahsis

ive eZiorts. ahis wiii b2 a meior continuing activity o
ehe Nuclecar Matersials Cansrcl Caravimeat. As eazh loss mechanisa is
igeazifiod arnd 3 meinoc 1S davz.on2s 10T cde-er—ining tha quantity (3
OISO ViR e emanwtad g eanryad on A Ge e
ront ba3is. Tae malor 10ss -m_5 fav investigacad is that of liquid
wasze cisszrds, znc the Januaery —at:zriel balamc2 report will reilect
krovm ligquid wiaste discards durinj -ha moain.

Inventez®zs

——————

"
s

e
" oaysical

o7
will
ec NIUNMIT customars.

"routine” paysisal jnveatories 2t the end . each menth

inventorias avery six ~onths. Apparent losses

by the wroutine" iaventories will be postzé To Ih: MOMEC
ds, and the appav:nt 155325 reflectzed by the "precise”
be used in the prepavition of reports to the ALC and

-z a2 comizmant 0D the Ozx Ridge Office that a

om=zol Jrzcecire Maruzl would De submizzec for
al, 1335. Thile we s=111 colsider that the

1a geuiiiTz unich can be r -z, the Nuclear Mater=-
3 ts& present time sttersting to maka a wide
5 o peerizls CORCTCL procaluras.
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Nr.'baugfis“s..ccbrge Page &
U.S. Azomic Energy Comission February 5, 1966

We belicve that a ceadline of March 31, if acceptable to'yol and to
Oax Ricse, wozid giva us the tize necessary to make needed changes and
to inscrporate these changes ir. the 2raft procedure manaal, tharedy
redicing the prodadility that £=e maxzal w#duld be significantly out

of dar: before it had deen finally approved.

-~
Traizing

in the belief that eifective special nuclear retarials control can be
eschisved only with the csoperaticn 2nc snderstanding of all employees,
NUMZC acs indtioted @ company=wids eduaszionzl program in which special
espaasis will de sigcec on the =iz intrinsic and stratezic value of

s T nuciesr meterials. You waT: furaisaed with a c¢rait outline of
aining lecture curiag our vruary 3 meeting. The first session
s presres wial oe heid on Tebruary 7, 19%6.

Althouzh w2 believe that the fo ianz {mnrovements will strengthan
KLMEC'e acsosatesilicy systes, Lz 1 Se aier: o the nzed for &
addiziomal chznges. In tris re-ars, we oald, of course, apprecizte
semar rescTmancations - WY w.sh to meka.

oo

T=vestaTy ACio8 7Nt 2-¢ Memari-iz TasSvasvw

-
-

7 “3u.T TeOTT, NSC as & sizzable backlog
egmioe rasidoes with an unmeasct .= J=235 content.
sad ~ gur Tecting and as recoznized in
Y carscoincizs wish respect <O ta2 U-235 content

2l yesiduszs wnils izve saen assayed. Taese cacertainties

WAL Senins TO repUocess these residucs

sgréance wita T2 tETES of our provisionél financial
vamber 23, 1963, uicer V.ANL Purchase Orcer 59.NP-12574.

Ay

iz2s, as wo disaussen curing our mesting, <-ise out of
-ature ci th2 abov.mccsaribed residuas znd. czn only

Ao ~
red, &5 we agveced, Oy & s~aling plen which is tzntamount toO
VT cszion. Accorcéingly, 2s we had

would be araiersdble to stay

2
.+ o3 tha matarials 1€
>

in ouv AN
cjusiment oI OT Laok imvemiory uncil Zull Tacovery is cc~-
2, Taerady gllowing 0.T S°9X irvemzory to rellect “he best
accurate physical cets Shiziaesle. In these circumstances,

ve_mt§ =0 our bock taveacosy wealu 3o noda 88 recoverics are
c2i Sdjustineas wikls va mzaz Dy Novambar 23, 1955, the
-2 on w..igh metericl =Y 92 -szurmed for crecdit uncas the ter=s
< 12l sz:tle ac wita k.

- » cee p® 22 = 0w &3 wirem
S Pew N adsareite . sssvetew
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Mr. Douglzs E. Ceorga . Page 5

U.S. Atcaic Energy Cormission February 5, 1966

Nevarthaless, we would bz willire, &8s 2n interim measure, and in
sccorca=se with your recommendation, to adjust our book inventory to
sccorc with the resclis of the ASC's October 31, 1965 invantory check
taken in the course of your safejuarcs investigation at NUMEC. As the
abovi-manzicnad uncertainties ave Tcsolved, we would adjust our book
{nveatory to accora with the cala s¢ ostzinad., In these ¢ Tcumstances,
an inceriz oook inveatory adjustient o accord with the results of
your inventory chéck wouid be reslected on NUMEC's Fedbruary 28, 1966

materials bzlance Teport.

We bziicva cazt, in 2ay event, the uitimate result is identical end,

accordinzly, we shall ediczs by your eivice and recormendation in this
2rc,
dgzia, T wvould liil 0 express 047 sincera appreciation for your
courtzsy in reviewinl thése maiisaTs wih us.
Very truly youss, .
- / ’/' &." sl Woa /.)
..'\:vs.v--J~ ‘.-'\._
/ %
Zalman M. Shapiro
President
AR s



