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SUMMARY OF FINDINGS

Enforcement Action

A,

B,

Violations

1. The licensee used mass control for criticality prevention when
-cleaning a power hacksaw. The licensee ac¢tually did not know
the mass of U-235, as demonstrated by the licensee's announce-
.ment on February 15, 1974, of the existence of a possible
criticality hazard due to an excessive amount of U-235 in a
five-gallon pail. The following violations caused or resulted
from the misuse of mass control for criticality prevention..

“a. Failure to thoroughly clean power hacksaw of all fissionable
material when its exclusion area was established for the
manufacture of CP-5 fuel tubes. This violation daused the
lack of mass control. . (Details, Paragraph 5.c.)

b. Failure to use geometrically favorable or controlled volume

' containers to hold sludge from the sump of the power hacksaw.
This yiolatioﬁ resulted from lack of mass control. (Details,
Paragraphs 2.a, and 5.a.) ’ '

¢. Failure to assure spacing of units stored in the storage
facility by using the storage array provided to assure proper
spacing. This violation resulted from lack of mass control.
(Details, Paragraphs 2.b. and 5.b.)

2. TFailure to distinétively mark the containers to show that they
" contained U-235 and to label the containers with the amount of
U-235 present in the kind of waste present. (Details, Paragraph 6.)

Safety Ttem

Three individuals simultaneously approached the five-gallon containers
thereby providing unnecessary meutron reflection. This neutron
reflection decreased the margin of safety of the unknown fissile
system. (Details, Paragraph 2.e.) . :

Licensee Action on Previously Identified Enforcement Items

Not Inspected

Design Changes

" Not Inspected

Unusual Occurrence

On February 15, 1974, Nuclear Metals, Inc. learned from analysig of a
sample of liquid sludge waste that one of five S-gallgn pails might

contain from 1800 to 4000 grams of uranium. The uranium was qonsidered _
to be highly enriched in U-=235, since the waste was cleaned from a power
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hacksaw which was used in the manufacture of fuel tubes fabricated from

- an alloy of uranium metal enriched to 93 percent U-235. On the basis of
the above information, a fissile system which might be close to critica-
'1lity was thought to be present. The licensee informed Region I of the
situation by telephone on February 15, 1974.

The licensee formulated a plan to remove the criticality hazard and

" telegraphed the plans to Regulatory Operations on February 20. After

- receiving AEC review and concurrence on February 21, Nuclear Metals

‘implemented the plan on February- 2l and 22 under the observation of a

Region I inspector. The hazard was removed by placing the contents of

the 5 gallon pail into safe—by-geometry containers. (Details, Para-

graphs 2, 3, and 4) ‘

Other Significant Findings.

A, Current Findings .

. Not Inspected

‘B. - Status of Previously Reported Unresolved Items -
Not.Inspecfed

Management Interview

At the éoﬁclusion of the inspection, a mhnagement discussion meeting was. ;
“held at 11:00 AM on February 22, 1974. Those present were: = ' !

Nuclear Metals

-G, J. Matthews, Senior Partner, Matthews Management ‘Group

R.:A. Robie, Director of Administration

A, R. Gilman, Director of Industrial and Radiation Safety and -
SR Criticality Officer : S ’ : ;

R. C. Franks, Safety Engineer ‘ ‘ ' ' :

: AEC

W. W. Kinhey, Fuel Facilities Inspéctor




The scope of the inspection was présented. The violation l.b. pre-
viously documented was discussed. The fact that the occurrence would
be thoroughly reviewed by the inspector and further findings might
result was pointed out during the discussion. The violations and
safety items were discussed by telephone by Mr. Tuffin and Mr. Kinney
on March 20, 1974 and at length in management meetings held at the
licensee's request at Region I offices on March 28 and April 30, 1974.



DETAILS .

Persons Contacted

) R.u
’ R.

G.
A.

R.

L.
S.

E.

'R.

P.

J. Matthews, Senior Partner, Matthews Management Group

R. Gilman, Director of Industrial and' Radiation Safety -and
Criticality Officer

A. Robie, Director of Administration

Clark, Consultant, Nuclear Physics -

Lev1n, Consultant, Radiation Safety

C. Franks, Safety Engineer

F. Huber, Process Engineer

J. Martin, Senior. Foreman

Saintangelo, Foreman

J. Zagarella, Nuclear Safety Techn1c1an

‘ De8cr;pt10n of Occurrence

The details of the description of this occurrence were gathered by
interviewing concerned individuals, visually observing the material
presenting. the hazard from a dlstance, and. examining the involved

‘a.

- equipment and process.

Fllllng,of 5—ga110n Contalners with Scrap

- Nuclear MEtals, Inc. has completed fabrlcatlng CP-5 fuel tubes
.and 'is cleanlng the process equipment and operating areas of
the uranium enriched to 93 percent U-235. According to the
licensee, they filled five 5-gallon pails each about three-
fourths full with liquid type scrap from the cleaning of a

power hacksaw. .The scrap was the sludge and lubricant taken
from the sump of the hacksaw, dirty organic solvent used in

‘cleaning -the saw, and dirty water used in cleaning.

The use of a 5-gallon pail to hold the material from the sump
of the hacksaw was not safe since the mass of U-235 in the
sludge in the sump was not known. :

Storage of the 5-gallon.Containers

. The five 5-gallon pails were stored.in the storage facility
for special nuclear material, which is a Butler Building

i i o e b



separate from the main facility. ' The pails were stored ad- .

jacent to each other in two rows. An array for storage of 5~

“gallon pails providing a minimum 22 inch center-to-center

spacing was available in the storage facility, and it was not
used. C

- Sampling of S—gallon Containers

The licensee related that they wanted to bettér assess the

" quantity of uranium in the containers for SNM accounting . -
-purposes. The contents of the five 5-gallon containers were
- stirred and sampled on’' December 18, 1973, according to the

licensee. The samples were sent to Le Doux and Company on

‘December 18, 1973. Uranium concentration analyses were re-

quested. - The percentage of 'U-235 analyses were not requested.

~ Analytical Results

On February 15, 1974, Le Doux reportéd the folldwing uranium
contents in weight percent:

- Sample No. . U Content Wt. %. -
1 . 0.055
2 0.090
3 . .0.032
4 8.94 - 24.74
5 0.15

' Le Doux and Company reported to Nuclear Metals, Inc. that they
‘had trouble in analyzing sample No. 4 because the uranium

content was greater than expected. They neededladditionalf
sample to arrive at a more accurate value for the uranium’

.content. They felt the uranium value was between the two
values given, 8.94 and 24.74 percent.’ They did not have any

portions of the samples left to determine the percentage of U=
235 in the uranium.

- -Approach of Personnel to Containers

Upon receiving the analytical results on February 15, three
Nuclear Metals employees approached the containers and took
radiation readings. They found that one of the pails did give
readings above background but less than 0.5 mr/hr. The simul-
taneous approach of .three individuals to.the containers was



contrary to prudent criticality pfevention practice. When the
evidence indicated that a fissile system near criticality

- might exist, the presence of 3 bodies close to the 5-gallon
- containers provided-unnecessary neutron reflection. This

neutron reflection decreased the margin of safety of the
unknown fissile system.

Licensee Immediate Action

" a.

£.

On February 15, the licensee took the following'action:

 The licensee made sure the security fence and the doors to the

storage facility for special ‘nuclear material were locked to
prevent unauthorized approach to the material. The keys .to
the locks were held in the possession of the Dlrector of
Industrial and Radiation Safety.

The licensee posted a "keepout" sign on the large double door
to the facility. However, the licensee did not rope off the .
north side of the facility to prevent personnel from unknow-
ingly approaching the material from the outside of the storage
fac1llty.

The licensee notified Region I of the situation by telephone

~.on the afternoon of February 15. They stated that they plan-
ned to take no further action until the 'situation was thorOugh—.
.ly assessed by their nuclear physics consultant.

The licensee agreed that'they would:formulate a written plan

‘to safely remove the hazard.

The licensee agreed that they would transmit this written plan

"~ to Regulatory Operations for review prior to their implementa-

tion of the plan.

The licensee agreed to perform thé planned operation under the

‘observation of a Regulatory Operations inspector.:

Remedial.Action_7

a. .

Provision of Undisturbed Storage

On February 15, 1974; Region T confirmed by mailgram that
Nuclear Metals was to take positive measures to assure that



the material in the 5-gallon pails was to be maintained un-

~disturbed in storage until a. plan to cope with the possible
“hazard had been transmitted to Regulatory Operations, and

" Regulatory Operations had responded to the plan. Undisturbed
. storage was defined as no movement of personnel, equipment or
- material within 20 feet of this special nuclear material. Nu-

clear Metals did not take complete positive measures to pre-

- vent personnel or equipment from approaching within 20 feet of

the special nuclear material. Personnel could unknowingly
approach within 20 feet of the material from outside of the

~facility on the north side. The area was. roped off on Februafy
20, when this fact was pointed out to the licensee by the AEC

inspector.

Plan

' The plan to remove the hazard by'ttansferring the contents: of
.the 5-gallon pails to safe-by-geometry containers was con—
‘ceived as follows after Nuclear Metals submitted the plan to

Regulatory Operations for review on February 20 and Regulatory
provided its review and concurrence'on February 21, 1974.

(1) Take a sample of remaining residue in the hacksaw sump-

and analyze for percentage U-235 of the uranium. This
data will be evaluated prior: to proceedlng further with
the plan

(2) Upon. decision to proceed, separate pails 1, 2, 3, and 5

' from pail 4.  One pail will be moved at a time. The
contents of. the pail will be transferred to the two liter
bottles before moving the next pail.

(3) One person approach the array and remove any pail other
than pail 4 from the array. During movement, the pail is
to be kept in the same plane as the array as much as
possible. . Care is to be exercised to av01d disturbing
the contents of the pail.

(4) - Place the pail at a location more than twelve feet from
"~ the array. Only one person is to be at the pail location.

(5) Pump the. eontents‘of the pail into the two litet bottles.
..The pump is to be located more than twelve feet from both
the pail be1ng pumped and the pail array.
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(6) If contents must be ladlled from the pails, ladle sludge
- .carefully with minimal disturbance of the sludge in the
pails.

(7) 'As each liter bottle is f111ed place it in the storage
° array with 22 inch center-to-~center spaclng

(8) After the contents of the four pails have been trans-
- ferred to two liter bottles and the bottles have been
properly stored, move the pump and lines so the contents
-of pail 4 can be pumped out without moving pail 4. Only
.. one person is to approach within twelve feet of the pail.

(9) Carefully remove the 1id from the pail and insert the
'~ copper tubing just below the surface of the liquid,

(10) Pump the contents from'thé'paii into two liter bottles.

"If contents must be ladled from the pail, ladle sludge
- carefully with minimal dlsturbance of the sludge in the
pail. -

(11) Store the bottles in the 22 inch center-to-centet storage
.array as each bottle is filled. ‘

(12) Sample the bottles and analyze_fof uranium and U-235 per-
.centage in the uranium.

Implementation of the Plan

Residuel material in the sump of the power hacksaw was sampled

on February 20, and the sample was sent to Massachusetts

Institute of Technology for analysis of U-235 percentage in

the uranium. MIT reported the uranium in the sample was 3.7
percent U-235. ' ' o

On February 21, at 4:30 PM, the licensee initiated the plan to
transfer the material to safe-by-geometry containers. The
work was performed by.the Director of Industrial and Radiation
Safety and the Safety Engineer. with guidance from the Nuclear
Physics Consultant. The work was observed by an AEC Inspector.

The contents of the four pails were removed by pumping them
into two liter bottles. The bottles were stored in the 22
inch center—to-center storage array as each bottle was filled.




The pump had to be repiaced during the pumping of the contents .of
the fourth pail processed because of plugging of a small opening.
The replacement. pump operated quite satisfactorily.

Only about two liters could be pumped from the problem pail,
pail 4, into 2 one-liter bottles.

The rest of the material, about 14 liters, had .to be removed by

ladling. Before proceéding with the ladling. operation, the safety
considerations were discussed. The material was carefully ladled -
into 15 one liter bottles. The material at the bottom of the pail

~was quite dry and would not flow to assume the shape of the bottless

Adequate radiation protection and contamination control was exercised
during the operation. Frequent personnel surveys were performed.
Free access to exits was always maintained.

The operation was completed and the material properly stored in, the.
22 ‘inch center-to-center‘afray-at 1:10 A.M. on February 22.

Three of the one-liter bottles from pail 4 were sampled by the licensee
on February 26, 1974. The uranium assays were reported on

March 4, 1974, to be 10.8, 9.4, and 15.5 (average 11.9) weight per
cent uranium. The uranium-235 contents were reported to be 2.3, 4.5,
and 3.7 (average 3.5) per cent of the uranium on March 6, 1974.
According to the licensee, these values and the weight of material
showed the pail contained about 2000 grams of uranium of which about

70 grams was U-235.

5s Cause of the Occurrence

#a.

Misuse of Mass Limits for Criticality Safety

The licensee used a mass limit of 200 grams Y¥-235 for criticality, con-

‘trol as providedlin his license when he actually did not know the mass

of U-235 in the system. The licensee mistakenly assumed that the sump

.- of the power hacksaw contained no U-235 when the power hacksaw exclusion

area was established in early 1972, On the basis of the nuclear

-material accountability system, the licensee determined a 150 gram -

U-235 MUF, material unaccounted for, for the CP-5 fuel tube run just
completed, They then mistakenly assumed only this uranium was present
in the sump. It was demonstrated that thetlicensee did not know the
amount of uranium or U-235 in the sludge taken from the sump. The sump
contained uranium left from other previous processing runs. The
licensee should have used geometrically favorable containers to contain
the sludge from the sump to assure criticality safety.
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b. Violation of Spacing Requirement

In order to provide nuclear criticality safety, the licensee
established spacing limits for the storage of units of U-235
_-in the storage facility for special nuclear material., An array
for storage of 5-gallon pails is provided. This spacing array
was not used when the five 5-gallon pails were placed side by .
. side in two rows. :

c. Failure to Thoroughly Clean Equipment

. The analysis of the material in the sump, of the hacksaw showed
the uranium was about 3.7 percent U-235. The uranium in the

~ components sawed during the last establishment of the power hack-
saw exclusion area was 93 percent U-235. Either natural or-
depleted uranium was present in the sump of this hacksaw when it
was used on the uranium enriched to 93 percent U-235. Equipment

. is supposed to be thoroughly cleaned of all fissile material before
it is placed in an exclusion area, :

Failure to Identify Container Contents and Mark Containers

The contents of the 5-gallon pails weremet identified in any mannert.
The source of the material, the uranium content, and the U-235
percentage or content were not listed on the containers. The 5-gallon

_ pails were not marked in any way to show that they ¢ontained SNM.




