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November 15, 1988 SECY-88-320

For: The Conunissioners

From: Victor Stello, Jr.
Executive Director for Operations

Subject: PROPOSED ACTION IN RESPONSE TO MINNES0TA MINING AND MANUFACTURING
COMPANY'S (3M'S) 590W CAUSE RESPONSE TO FEBRUARY 18, 1988 ORDER

Purpose:- To inform the Conciss:on of the staff's intent to issue a
Confirmatory) Order Hodifying License Effective Immediately(Enclosure 1 .

Discussion: 'In briefings-on February 9,1988 and February
informed you of the widespread failure of polonium-21018,1988,(Po-210)

the staff

staticeliminationdevices(hereaftercalledeitherdevicesor
staticeliminators)that3Mmanufacturedanddistributedtoboth
specific and general licensees of the United States Nuclear
Regulatory Commission (NRC) and Agreement States. These findings
led NRC to issue a series of Orders to 3M on January 25, ' February 5,
February 12, and February 18, 1988 (see Enclosures 2 to 5).

These Orders moditiv618e of the several licenses ivued to 3M.
License No. 22-00057-06106 License) authorized, among other
things, manufacture, testing, installation, and repair of Po-210
sources and the static elimination devices in which they are used,
and the distribution of Poe210 devices to persons specifically

I authorized to receive them. Liceose No. 22-00057-32G(32GLicense)
authorized distribution of Po-210 static-eliminators to-personsi '

generally. licensed in accordance with 10 CFR Section_ 31.5.

L Section'V of the February IB,1988 Order (Enclosure 5)
'

required 3H- to show cause, within 60 days of February 18
(i.e., by April 18,1968), why the 32G License should not
be revoked in its entirety and why the 06 License should
not be revoked to the extent that it authorized manufactur-
ing of.Po-210 static eliminators. By letter dated April 5,
1988, 3M requested an extension from April 18-to July 18,
1988 as'the date for filing the show cause response. 3M
stated that the additional time would allow it to obtain the
results of internal and contract studies and to determine
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The Conmissioners 2

whether to request authorization to resume manufacture and
distribution of all or some of its Po-210 static eliminators
to persons holding specific or general licenses that NRC or
Agreement States issued to them. NRC granted the extension
by letter dated April 13, 1988, and 3M filed its written
response under oath on July 18, 1988 (Answer).

In its Answer, 3M reque:ted:

With regard to the 06 License, continuation of authorityo

to h.enufacture the Po-210 devices for resealch and
development (R&D) to evaluate whether the devices could
be modified to permit resumed commercial distribution,

o With regard to the 32G License, continuation of the
suspension until research and test data confirm that resumed
distribution of the Po-210 devices is appropriate. In that
case, 3M may seek an amendment of the 32G License to permit
resuried distribution outside 3M.

The staff's proposed response is set out in Enclosure 1. The
staff's views on the appropriate responses to the licensee's
requests on the two licenses are outlined next.

The 06 License

The staff agrees that the licensee's request is appropriate and
that the proposed partial revocation of the 06 License is not
needed now. However, one commitment that 3M made in its Answer
and its September 16, 1988 letter is so essential to the staff's
agreement that the staff believes an Order should confirm the
commitment.

Continued manufacturing authority must not result in
commercial distribution and use outside 3M. Distribution
within 3M would be limited to use of the devices in 3M
production facilities to assess, as an R&D matter, whether
long-term use of the devices is acceptable. The terms of

, the Order would prohibit distribution of Po-210 static
! eliminators to specific licensees outside 3M. (Note that if
| 3M wished, in the future, to distribute a Po-210 device to a

specific licensee other than 3M, the staff could consider
| such a request under the general relief provisions of the

Order.) The terms of the February 18, 1988 Order would continue
to prohibit distribution-to general licensees.

i
l
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Tbc 32G License

The staff agrees that the licensee's request for continued
suspension of th6 32G License is appropriate, because it precludes
any public health and safety concern. It also would not foreclose
to 3M a regulatory mechanism (i.e., amendment of the 32G License)
to request resumed distribution of Po-210 static eliminators to
general licensees, if 3M could convince NRC that it could conduct
such distribution safely. Thus, the staff does not propose to
revoke the 32G License now.

Additional Information Developed

Since the February 1988 Commission briefings, the staff has
obtained additional information; namely, the results of an NRC '

-contractor's evaluation of some 3M devices; the conclusions of
an internal 3M team's evaluation; test results from the return of
thousands of 3M devices; and the results of a series of inspections
that NRC conducted at 3H.

At NRC's request, the Brookhaven National Laboratory (BNL) performed
a failure investigation of 3M Model 908 static eliminators obtained
from Ashland Chemical Company, Easton, Pennsylvania. BNL chose the
devices it investigated from a total of 34 both used and new, unused
devices. In its report-(Enclosure 6), BNL concluded that the
" breakdown of the epoxy bind:r appears to be a significant contributor
to the contamination by loose microspheres or microsphere fragments.''
BNL indicated that the epoxy binder appears to suffer significant
environmental and material damage even under ambient conditions.
Conditions that may accelerate damage include solvents, heat, moisture,
or vibration. For example, new, unused devices may be potential
sources of contamination.

In its Answer, 3M reported that one of its internal task forces
found several factors that contributed to leakage of the Po-210
devices. These factors (and the 3M devices affecod by them)
include:

1. Abuse of the devices, both by alteration of devices and by
exposure to unsuitable environments (compressed air- and
bar-type devices);

?. Variation of microsphere seating (compressed air-type devices);

3. Flaking of the epoxy overcoating (bar-type devices).

In response to NRC's Orders, 3M has recalled all models of its
Po-210 static eliminators and has tested the returned devices for
removable Po-210. Enclosure 7 summarizes the returns and test
results to date.

,
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The Conaissioners 4

Since January 1988, NRC staff has been conducting both an
investigation at 3H and a series of inspections of 3M. The staf f
has not identified any other 3M sources or devices with actual or
potential problems of the nature found with 3M's Po-210 static
eliminators. Enclosure 8 summarizes the results of those
inspections. In brief, the staff found apparent violatMns
that indicate a need for 3M corporate management to improve
its oversight of all licensed activities, in its Answer, 3M
has recognized the need to make organizational and programmatic
changes to improve management oversight and to increase its
emphasis on quality assurance (QA). 3M appears to be in the
process of naking these changes, but has not submitted the
specific details of, nor schedule for completing, these
cha nges . In its review of JH's response to the apparent
violations identifind in tne 1988 NRC inspections, the staff
will evaluate carefully 3M's planned corrective actions. The
results of that review will determine whether additional action
is needed to inprove management oversight and attention te
detail. The staff will consider further actions, including
enforcement, as appropriate, af ter reviewing the completed
inspection reports, planned corrective action, and the results
of the pending Office of Investigations (01) investigation.

Coo dination: The Office of the General Counsel has no legal objection to
this action. The Agreement States will be infornied of the
Comission's action.

Recommendation: The staff intends to 1ssue the Order shown in Enclosure I two
weeks from the date of this paper, unless the Commission directs
otherwise.

.. ~,
/ ^, =

y- 9

Victor Stello, J
Executive Director for Operations

Enclosures:
1. Proposed Order and Cover Letter
2. Order dated January 25, 1988
3. Order dated February 5,190E,
4 Order dated February 12, 1986
5. Order dated February 18, 1988
6. NUREG/CR-5145
7. Summary of Returned Devices and

Test Results of 3M Po-210 Devices
8. Summary of Inspections of 3M

i
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SECY NOTE: In the absence of instructions to the contrary,
SECY will notify the staff on Wednesday, November
30, 1988, that the Commission, by negative consent,
assents to the action proposed in this paper.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

_

In the Matter of Docket No. 030-04951

Minnesota Mining and ),

Manufacturing Cocpany )
3M Center 220-2E-02 License No. 22-00057-06St. Paul, MN 55144-1000

)
t

CONFIRMATORY ORDER MODIFYING LICENSE EFFECTIVE IMMEDIATELY

I

t

tiinnesota flining and Manufacturiag Company (3M or Licensee) is the holder of

byproduct material licenses issued by the Nuclear Regulatory Comission (the

Comission or NRC). License No. 22-00057-06 (the 06 License) was issued on

February 17, 1964, was most recently amended on May 6,1987, and expires on
May 31, 1992. This license authorizes the Licensee to use a variety of

radionuclides, including polonium-210 (Po-210), and to conduct a variety of

activities with these materials including the manufacture, testing, installation,

and repair of radioactive sources, and the devices in which they are used, and

the distribution of sources and devices to those specifically licensed to
receive them.

Enclosure 1
)
1

- __
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License No. 22-00057-32G (the 32G License) was issued on-July 12, 1965, most

recently amended on May 5,1987, and expires on July 31, 1990. This license

authorizes the Licensee to transfer Po-210 sources for use in static

elimination devices to persons generally licensed in accordance with the

provisions of 10 CFR Section 31.5. These licenses were modified by Orders on

January 25, 1988, February 5,1988, February 12, 1988, and February 18, 1988.,

11

In the Order of January 25, 1988, NRC had determined that the use of certain

raodels oil static elimination devices had resulted in significant alpha

contamination on worker clothing and in a number of facilities. The facts.then

known demonstrated an imediate potential for radiological hazards to persons

working with those models of static eliminators and to other persons present

in the area of use. Accordingly, the Comission found that the public health,
'

safety, or interest required that the January 25, 1988 Order be made effective

immediately. The Order mocified the 06 and 32G Licenses and, among other
,

things, suspended authority to distribute Model Nos. 902, 902F, 906, and 908

Po-210 static elimination devices.

.

In the Order of February 5,1988,- NRC stated that it subsequently learned of

multiple instances of failures of Model Nos. 902, 902F, 906, and 908 devices.
'

Many of these failures occurred at facilities where general licensees

manufactured products, or packages for products, such as food, beverages,

pharmaceuticals, cosmetics, medical products, and other items which are to be

'
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-3-

consumed by, or applied to, human beings. On February 5,1988, the Licensee

issued a letter to all of its customers using the above-specified models of

the devices, directing such users to remove the devices from applications

related to the packaging of food, beverages, pharmaceuticals, or cosmetics

and to return them to 3M. The Licensee's action was confirmed by the Oroer

of February 5,1988 modifying the 06 and 32G Licenses.

In the Order of February 12, 1988, NRC stated that it subsequently learned of

failures of devices identified by model numbers not specified in the prior

Orders. These failures incluaed both blown air and bar-type static eliminators

that are used in plants that manufacture products and packages, or package

materials for products, which would constitute a direct pathway for human

exposure if contaminated. The cause of these failures was not then known. In

view of the wide use of these devices for products intended for human

consumption or application, the increasing number of failed devices of various

rodel numbers, the uncertainty as to the failure mechanisms, and the potential

for contamination and consequent exposure to human beings, the Commission found

that the public health, safety, or interest required that the February 12, 1986

Order be made effective inmediately. The Order nodified the 06 and 32G

Licenses to require, among other things, that 3M inform all users of all models

of 3M's P0-210 static eliminators involved in the production or packaging of

food, beverages, pharmaceuticals, or cosmetics that 3M had withdrawn them from

service and they were to be returned to 3M by March 2,1988.

In the Order of February ;8,1988, NRC s tated that, beginning in late January

1988, it had performed an inspection at 3M, and NRC, the Agreement States, and

- _ _ _ - _ _ _ _ _ . _ _ _
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the Food and Drug Administration had performed follow-up visits at customers'

sites. During this period and through these activities, the following information
came to light. 3M's static eliminators were used in a variety of industries ard

there were continuing reports of failures of devices in industries not affected

by the January 25, 1988 Order. These failures could cause not only exposure of

persons working with the devices as well as other persons in the area of use,

but also contamination of proaucts that were manufactured with the assistance

of 3M's static eliminators and which were then widely distributed to members of

the public. Based on this information, NRC found that the public h(alth,

safety, and interest required that Section IV of the february 18, 1988 Order

modifying the 06 and 32G Licenses be made eff ective immediately. Among other

things, Section IV of this Order suspended 3M's authority to transfer any

Po-210 static elimination devices to persons generally licensed except as may

be specifically authorized in writing by NRC, i
'

)

i

Section V of the February 18, 1988 Order stated that, within 60 days of the

date of the Order, 3M was to show cause, pursuant to 10 CFR 2.202(b), why the

32G License should not be revoked in its entirety and why the 06 License should
i

not be revoked to the extent that it authorizes manufacturing of Po-210 static I
eliminators.

|

III
\'

By letter dated April 5, 1988, 3M requested an extension from April 18, 1988
;to July 18, 1988

as the date for filing the show cause response to the
February 18, 1988 Order.

3M stated that the additionel time would allow 3!1
<
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to obtain the results of internal and contract studies and then d(termine

whether to request authorization to resume manufacture and distribution of some

or all of its static eliminators to persons holding general or specific

licenses issued by NRC or the Agreement States. The extension was granted by

letter dated April 13, 1988. 3M filed its written response under. oath on July

18,1988(Answer).

. In its Answer, 3M requested the continuation of its authority under the-06

License to manufacture static elimmation devices for research and development

purposes to evaluate whether the devices could be modified to permit resumed

commercial distribution. 3M further requested that the suspension of the 32G

- License be continued until research and test data confirm that resumed

distribution of static elimination devices is appropriate. In that case, 3M

may, in the future, seek an amendment of the 32G License to permit resumed

distribution cuiside of 3M.

-NRC agrees that continued-suspension of the 32G License is appropriate in

that continued suspension precludes any concern regarding public health and
~

safety and would not foreclose to 3M a regulatory mechanism, i.e., amendment
,

of the 32G License, to seek to again distribute static elimination devices as

a commercial item to general licensees, should 3M be able to convince NRC

that such distribution.could be conducted safely. NRC considers, then,

that the Licensee has shown cause why the 32G License should not be revoked in

its entirety at this time. NRC notes that this License is due to expire

on July 31, 1990.

~
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NRC also agrees that continued authority to manufacture static elimination

devices containing Po-210 is appropriate under the 06 License. Such

manufacturing authority is needed by the Licensee in its continuing efforts to

determine whether it could develop a device which would be suitable for

commercial use at some future date. Essential to NRC's finding is the

commitment 3M made in its-Answer not to distribute static elimination devices

under the 06 License outside of 3M, a commitment which NRC has determined

should be confirmed by 'his.0rder. Continued manufacturing authority would nw

result in any current.corrcercial distribution and use of the devices outside of'

SM. Distribution to general licensees is prohibited by NRC's Order to 3M of

February _ 18, 1988. Distribution to specific licensees other than 3M is

prohibited by the terms of this Order. Distribution within 3M would be limited

to use of the devices in its own commercial production facilities to assess, as

a research and development matter, the acceptability of the devices for long-

term use. Consequently, continued authority to manufacture static elimination
L

devices containing Po-210 would be for research and development purposes only

and would not result in distribution and use outside 3M.

NRC also concludes that the Licensee has the ability to safely manufacture
L
I; and test static elimination devices containing Po-210 for research and
|-

development purposes without undue risk to its employees. This conclusion is

based on the results of NRC's four inspections of 3M's various licensed

activities during 1988. Although NRC identified apparent violations and

areas of concern and 3M will have to describe to NRC its corrective action,

NRC did not identify significant violations related to in-plant worker safety

in that portion of 3M's program in which Po-210 static eliminators will be

-manufactured and tested for research and development purposes.

- . - _ - . - . . _ _ _ _. . _ ___ ____ _ _ _ _ _ _ _ _ _ _ _
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With the added restriction imposed by this Order and agreed;to by 3M,

NRC considers that the Licensee has shown cause why the 06 License should

not be revoked to the extent that it authorizes the manufacture of static

{ elimination devices containing Po-210. NRC notes that this License is due

to expire on May 31, 1992.

3M, in its Answer dated July 18, 1988, committed not to distribute static

elimination devices outside of 3M. 3M has confirmed this commitment to NRC

by letter dated September 16, 1986. NRC has determined to confirm 3M's

commitment by this Order. Because of 3M's assent to the terms of this Order,

prior notice need not be provided and this Order shall be effective imediately. .
,

IV

Accordingly, in view of the foregoing and pursuant to Sections 81, 161b, and

1611 of the Atomic Energy Act of 1954, as amended, and the Comission's
i

j regulations, specifically in-10 CFR Section 2.204 and 10 CFR Part 30, IT IS

HEREBY ORDERED, EFFECTIVE IMMEDIATELY, THAT-LICENSE NUMBER 22-00057-06 IS

! MODIFIED AS FOLLOWS:
|

|

The authority to transfer any Po-210 static elimination device to
a specific licensee othat than 3M is suspended. Such devices used
within 3M shall be for research and development purposes only.

|- The Director, Office of Nuclear Material Safety and Safeguards, may in writing

| relax or. rescind any of the above conditions for good cause shown by the
!
L Licensee.

|

- , . .- . . . . -. _ _ - _ _ . - - ._. - - _ . . .
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-Pursuant to the Atomic Energy Act of 1954, as ament'ed, any person other than

the Licensee who may be adversely affected by this Order may request a hearing !

within S0 days of the date of this Order. Any request for a hearing shall be

submitted to the Director, Office of Nuclear Material Safety and Safeguards,

U,S. Nuclear Regulatory Commission, Washington, D.C. 20555, with copies to the ja
. Assistant General Counsel for Enforcement.at the same address, and to the.7> ;

Regional Administrator, Region III, 799 Roosevelt Road, Glen Ellyn, Illinois

~60137. If a person requests a hearing,'that person shall set forth with
1

particularity in accordance with 10 CFR Section 2.714 the manner in which the

person's interest. is ' adversely effected by this Order. A request for a j;

hearing shall not stay the imediate effectiveness of this Order.

!

If a hearing is requested, the Commissia shall issue an Order designating the

time and place of any hearing. If a hearing is held, the issue to be

considered at such a hearing is whether this Order.should be sustained.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Hugh L. Thompson, Jr., Director

Office of Nuclear Material Safety

and Safeguards

Dated at Rockville, Maryland

this day of 1985

,
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Docket No. 030-04951

License No. 22-00057-06

Minnesota Mining and Manufacturing Company (3M)
ATTN: Mr. Robert G. Wissink

Chairman, Isotope Committee
3M Center 220-2E-02
St. Paul, Minnesota 55101-1000

Subject: CONFIRMATORY ORDER MODIFYING LICENSE EFFECTIVE If4iED:ATELY

Enclosed is a Confirmatory Order Modifying License Effective Immediately.
This Order suspends your authority under License No. F2-00057-06 to transfer
Po-210 static elimination devices to specific licensees other than 3M.

Note that License No. 22-00057-32G remains suspended, as you requested.

We note that in Section IV., Subsection B of " Minnesota Mini " and
Manufacturing Company's Response to Order to Show Cause," datt.d July IS, 1988,
you indicated that 3M planned to make oroanizational and programatic changes
to improve management oversight and to place increased emphasis on quality
assurance (0A), product reliability, and adherence to pocedures and
regulatory requirements. However, some of your statements appeared to apply
to only portions of 3M's organization, and you did not provide a detailed
description of these changes nor a schedule for implementation. Please he
advised that, when we review your responses to the apparent violations
identified in the 1988 NRC inspections, we will expect a functioning,
corporate-wide program that improves management oversight and increases 3M
staff's attentior. to detail with respect to all NRC-licensed activities.

In addition, as you try to develop a new or modified design for yocr static
eliminators, you must ensure that the resulting devices comply with all
applicable regulations. For example, if you shou;d wish to distribute suen
devices to general licensees, you will need to demonstrate that, "Under
ordinary conditions of handling, storage and use of the device, the byproduct
material contained in the device will not be released, or inadvertently removed
from the device...." See 10 CFR Section 32.51, copy enclosed.

Ncte also that, in order to appeove any request to distribute Po-210 static
eliminators outside of 3M, we will need a detailed description of your QA
program. Your QA program should be sufficient to ensure that there will be
no repetition of the problems experienced earlier this year.

In accordance with 10 CFR Section 2.790 of the U.S. Nuclear Regulatory
Comission's (NRC's) " Rules of Practice," Part 2, Title 10, Code of Federal
Regulations, a copy of this letter and the enclosed Order will be placed in
the NRC's Public Document Room.



. , . _ _ . _ .. .. __-_ . .__. _. - _ __ __ , _ _

i ,

'-~) - t

'S: E
~

- Mr. Rober t G. Wissink --2-
,

i

A response to this letter _or the accompanying Order is not subject to the
,

clearance procedures of the Office of.ianagement and Budget, as required by
the_ Paperwork Reduction Act of 1980. PL 96-511.

Sincerely, -

'Hu,5 L Thu'nson, Jr., Director
Office of Nutisar Natorial Safety

and Safegur fds

Enclosures:
1. Confir.natory Ceder

Modifying License
Effective Immediately

2. 10 CFR Part 32 -

1
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Neces of Ordere Served;leinneeste
trntesand 1. i M .,Co.

la the matter of Hieseasse Mimes med
!' _' w g Company.SM Canaer .tas GE.
GL St. Peel. MN astes-t9st

This Notice le metie to O the
public of three Orders width were
served on the Minnesets h4bing and
Manufe Coeupesy(24) an
January 28. F s. and February 12.
tees. Cop 6es of these Ordere are an
Appends: to this Neeles.

.

For the Neclear Resideaery t'e
debert M.Rosesse. !
Deputy Dhossor Q$ce ofAlesiserAdseertal
Safety andSalquerein.

Appenduc
3M Ordere

Desed at Rockvtlle. Marytsad th6e teth day
of February tese.

Order P "_^,Q Ucenes, tflective
imendiately
/

Minnesota Mialns and Manufacturteg
Company (3M: lacanese) le the holder or
sey trol byproduct matartel liosases
issued by the Nuclear Regulatory .

Cornalasson (the Cossateneos or NRC)
pursuant to to CFR Part 30. Ucease No.
22-OfAS7-06 wee leased on February 17
1964, wee moet receatly easeded on
May 8. iller, and exp&ros as May 3L
1992. This licenee authorizes the
licensee to use e variety of
tedionuclides. Lacluding poloniuao '10
(Po 210), and to. conduct a vertety of
activines with these materiale lacleding
ma nuf actunna, testing, instaljing and
repaines radioactive sources. and the
devices in which they ers used.

Ucense No. 2:N10067-32G was tenued
on |uly 12.1965 was mt.et recently
amended ori Mey S.1987, and erparts on
July 3L 130. This lloesee, issued
pursuant to 10 CFR Part 30 enci t 22.st
authorttee the bossees to distr'.bute Po-
210 sonrose for use in satic climinaboa
devices to persons peerally licensed in
accordance with the prurisione of to
CFR 31.5.De eothersted devices

Enclosure 2
:
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includr tiodel Numbers 902. 90?.f. and findings at the Dalles plant and its
from users or other persons be recem905-901 mc.luttu (the 900 senes!. in pecto s will sesess ACC's response 3M shall noufy the Reponstg to that event.

Ashland Chemical Company (ACC).
As of lanuary 25.1986. the rootcauses Admitustrator. Repon ill of tte report

withm 24 hours.
Easton. Pennsylvarda. unea Po.210 static of these contaminabon meldents hase
elimination 6evices under the general not '>ero identtfled. Noe causes could D. immediately commence testing of'

licenee prov etons of to CFR 315 and be relat, d to manufacturing defects. the devices presently :n u6e sumetent t
environment and conditons of use and/ define h potential scope of the desicsthus is a generallicensr*. ACCs Po.210
or other unknown factors. The devices failure problem and. based on 'he data

devices were manufsc'aed and
-

dtatnbuted by 3M. of concem appear to be Model Nos. 902, acquired along with any other roles ont

On January 22.19dt. ACCs radistion 9021. 906. and got that use ecmpressed informauen develJped through analysis

safety consultant noufled NRC s alt. rather than ambient blown att. no subtrJt within 14 days to the Reponal

Repon I omes that he had d3tected total number of these ctatic shmination Adudnistrator. Repon LIL e plan for

alpha contammation on worker clothing devices being uaed by general hcensees approval of an expanded test and user

at its electroalc chemicals packasms is not resently known to NRC. The triformation am which provides a

plant in Easton. pennsylvanta. (These facts emonstrate an immediate high degree Neurance that additione

clothee are wom by ACC employees potenbal for radiolorcal hatard to f ailed devices, if any, will be 6dentified.

while wcGng in the ACC plant and are personnal working with the static W plan abould be accompanied by the

not worn to and from work.)
eliminators and others present in the rwults of test data developed duttng the
area of use Accordingly, the 14 dey any other relevant

Contamitta' ion wse also detected in the Commlulo'n finda that the public health. Lnfonnauon and a luenScanon fw hplant areas in the vicinity of 3M senes
300 high pressure static ehmination air safety, or in; rest requires this Order to PI"8'
guna, the apparent source of the 6,e made effecth e immediately. E. Analyse the oeuses of devlee

coe'aminat6ca. ACC uses the series 900 L7 faDure described la Part D of the Order
and any other device falksteestat 6c ehasiantion air gun to remove dust Accordingly,in view of the foregoing M_ n , .part6cles from bottles. neu and pursuant to sectiona 81. telb.191c. y _M identt8ed,ac unent of_ % es plan la peeepeph D3M att guna, w cb tacorporato a

1611.1610. and 182 of the Atomic Energy above and soport so theradionotive source containing from to to Act of 19H. as amended, and the Adelataasener. Regles 15. detained40 sulucures of Po.210 showed Commission's regulauona in to CFR technieel reemits of the smelpois and thesigm8 cant levels of alph:
2.204 and to CFR Parts 30. 31. and 32. #conta=inatnam. Po.210 decays by is hemby ordered. effeettre conoceve aestems propened techiding

any bestemess om devtees abeedyemino6on of e 8.3 MeV al ha particle, immediately, that the // cense numbers distributed.has e phyelcal half.hle o 138 days. and.
2N0067-06 and 22-00057-32C arein these sources, is in the form of
modified os follows.* he Reglemal Administretor. Reg 6on

corsanic micsoepheres attached to at. A. De authertty to dirtribute Model 13. any ruler se teettad any of the
epoxy backing and overtosted with an Nos. 902. 902F. toa, and was polonium above senditlene or requirementa upcn
epoxy binder.

i
ACC had onessed the services of a 210 static ehmination devices (the

good cause shown.'

devicec). is puepended until thw Regional IVg radiation safety consultation after one
Administretor Region H1 has approvedof its customats inquir# ' b" u >Suble

alpha contamination in s n e your response to paragraph E. Puncant 210 CR 2.XM. the boernsee

supplied by ACC.ne cu' t ** Je B. Inunediately inform users et or any other person adversel affectedJ

persons to whom the devices have been by this Order may request e atingrepresentattve had visitet. 4 on distributed. including NRC and within 30 days of the date of this Order.
la3uary % 190L (dentifled .As pre $ence
of alpha contamination at ACC's Easton Agrweseent State ticen.ees, persons in Any mqtwst fu a hea thou %
plant. and toported low. level alpha

the United Statee exempted from the submined 2 the metw the Mee of
NRC heensing requirements, e s. the Nuclear Materials Safety andcontamination on his pr roon and Departament of Energy, and distnbutors Safeguards. U.S. Nuclear Reguletoryclothing as a result of his visit to ACC. outs 6de the United States. of; Commisshn, Washington. DC 20655.

ACC also we 3M static stimination D)%e tacidents identified in Part 11 with co les to the Aostatant Generalatt at it A ants in Columbus, Ohio, of this Orden Counse for Hearings at the sameDa as. Texas, and Newstk. Cahfornia. (2) An appropriate Laformation thus address. A copy of any request shall beAs a result of the fladings at its Easton far deve ped related to the aossibk. sent to the Restonal Administretot.plant. ACC bd these la surveyed. cauce of the leakage /contama..; tion Region Ill. 79e Roosevelt Road GlenThe Newark and Col bus plants were (devtco fatturel. Ellyn. Illinola. 00137. If a person other
found not to be oestaanineted but the (3) Instructions to prompt;y notify 3M than the licensee requests a hearing.Da!!as plant was contaminated and six

if there is an reason to bebeve or that person chall set forth with
of its twelve 3M settes 900 static suspect the evices in thett possesoon particulartty in accordance with 17 CTRelimmation air showed evidence of might also have failed: and 2.714 the manner in which theleakage. ACC ans to test ACC (41The requirements of to CFR petitioner's interest is adversely affectedemployees at its Easton and Dallas 31.S(cl($1, by this Order. A eequest for a hesnnsplants for the presence of Po 210. C. A copy of the information notice in shall not stay the immediateNRC inspectors arnved at the Easton
plant on January 22.1984. Confirmed the

paragraph B above shall be sent to the effectiveness of this Order. !
^

Regional Adminis trator. Region Ill, if a hearing is requested by thepresence of the radioactive along woh a list of users or persons to beensee or e person whose mterest iscontamination. and are assessing the whom th: notice is sent (unleu the hst adversely affected. the Commissionadequacy of ACC's and 3M's responses has been previously supplied to the shallissue an Order designating theto this cent. no Texas Bureau of Mumstrator). Should reporta of time and place of an) heanng. If aRadiation Control was tnformed of the puental or suspected device failure heartng la held the issue to be
{

%

i

_ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ --



. . . . . . . - _ - - _ . ... - . .-

8WE Federal Regimer / Vol. 53. No. 27 / Thursday. Fetrwary 15. sees / Notices
_

considered at such hearing is whether
- this Order should be sustained . .

Fct the Nuclear Regulatory Commisesort
Deled at Aodul;e Maryland. thie 18th day

of 1:nuary. taas
'h pb L Thompose. le., .

(1o wtur, Offoce of Nacjpat bloterials Safety
end Sologuere

i

.

-
__

- . - - .- ..
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personriel working with the stette 3M of penorellessneses whech poseems
ehminatom and othere pment in the static ellennetor deviese effected by the

; area of use. Accordmely, the Order, included in the list wm pneral
Commission found that the pubhc licensees which appear to be,

'

y health, eefety, or interest required that menulocturing products or packages for
the lanuary 28. toes Order be made products such as food beverages,
effectm teunediately.The Order pharmaceuncals cosmetice. medical
modified 3M's hoanse se follows: products and other products which are

I A. W euthenty to dietnbute headal Nee ~ to be consumed by ogapphed to

comAmestery Order . . , g ih got 902. son, and ses polemum rso mus humano. NRCinspectore teviewingm

Effectee immeestely elimmauon device,(the danceol. ie rgeorde danes the week of|anuary K
.

suspended unul the enal Administrater. 1988 et the 3M Canter in SL paul.
f ' 'P Y'8 f*p"" # Minnesota also determined that there

peYeEmediewly inform.unen er preens so
L wm imecausse d a nuanbar M faHWMinnesets Mining and Manuloct

R deviceederiesiheareaseerear.Coenpany (tht boensee)is the hold -

hom mo deresse he,e esa dme.ee.d.se m a w =i maionaiheensee includisis dev6ese used at facilltbo
issued by the Nuclear Reguletory includmg NRC and Ayeesseet tese,'

h''**"o. poroses is me Umnd suese which manulastare products for humas
Comanessee (du Comminion or NRC) on the osasempties. Fereer leapection and

'"'*P'*d I'w =NRC laenseemsDs.- -i d am-mveenpan a .e-ei nesee-pu.rsuant to 10 CFR part 30. Ucense No.y was uw on rohrue,,17-' a ***-~~ ~ ua~. fea= -edead3,i,M. wRC aw
-

2,

we amended on
>;u.e mesi,ecena!s on Mey o g P ~ ~ * des * * * * staie ne - - ei ,,, .demonai:

: m end en,1, 2. = = = d - -e * * es.
m Any e ,,re ,ne,e m ,8,me ,en ,,, so- w-=d a h-e= =d medipa na u.e.se aumonaes tse ,

eensee uee e ,anety d - do eio,ed ,eis,ed to es ,eesue .eass e, .e
i mdisovebdes including polonium-210 Inkope/contemmetion ldmes leuwek processlag plaats.

(pp.210), and to conduct a variety of (3)Ipotreet6ees to preseydy asepp at W Bessess of helary senhor af
'

octivihee with these materiale including thm w est seneen to heum er emepest en general hosesses whid use he allected

maIufacturteg. teettng. InstalHng and dev6ase is their pressemos eagle alee have chec shalesters and he eartety of
'

repetrias redsoactive sources, and the predeses for wted these destees areI'd d **d
devices to which they are used. h* '"'gM[CFR Es used le the meneGengangg peestes, the

Ucense No. 22410087-32G was toeved pmyebbne shau be sent u as full da-'== ef to paesellet< , , , , ,

M:'7:" stak resolung tem de pluson July 1L 1805 woe esoet recentif Repend Adeunisemt. Reem EL almas failure semest he fuBy aseektshed ettemended on May 8,1987, and expires on wie e het og use,e or pmans to weios the
july 31.100lL his license,leeued notice to oest (unless the het hee been further lespecteen. IgreesWeteen,

pursuant to to CFR Parte se and 31.51. previously espplied to the Admlanetreter). analyeM and assessment erg sendmated,

authertees the beenses to diserthew pe. Should repene of peeennel w suspeemd However, the federe of each devtese et

210 eeurces for use in etetic ehseinehon
device lature free seen er ottier pereene he euct plant een result h sentenhabos
naived. ad shnu eenly the Restmeal d pt docu wWd comodhme a esomdevices to persons generally Ucensed in ter.Reyes tu of the report wnhin paeway l-humes supeme.b &accordance with the prev &olone of10 h

CFR 34he autherteed devisse D. hemedtetdy e- teenes of the to Permit the sempleelen of the rettaisite
include Wedel Numbers tot 908F, sed devices pmesady es use sumenant w denne

evalutions and we avoid possible

soHot testesive (the too emes). the peesanal aespe of es devios feuere contasunaties of predsets latended for
On January 28,1ses, these hcanoes problem and, bened en me date megnind human -ra'a= we have

w:re mods 6ed by na unmediately a wie any seer eneveet information determined that eartate static -
dev eweep emen ehecauen deWees should be rt auwdays le the Repensi ^ pens, estaaet withen 14eMective Order.

.

- . nesses bI the licenses *fI UL e pies Ier oppnread of en sepended test On February S. taan, the heessac
As more fully described in the Order and meer sessemenos peepen wtmah provtsee

Modifylag Ucense, Effective a beh doyee of esasere est addneenal leeued a letter to au elits sustomere
name s spec 68ed modele of es device.efelled dmese,if asy, win be 6demusente

immediately dated lanuary 18.19e4. the plas should be : .- ~ " by esseseheel directqseek users to reemove the
NRC determlaed that the use of he tat date de' eloped done8 Se 14 der po'6ed- devices een appheastees related to the
above descrfbed stade ehmina6on ---"

: de,*ee has ,veuhed m si . . ,i a ,ba m ,,',';i now.m. * mw. h-e.-
pharmaceuticale, or esameues and to

contamination on worker clothlag and in L Andyee he conses of devlos fa8ere return them to ahd.De homesse e action!

a number of facilities. As oflamuary 3L duentied in part u of thas Order and any Was senhneed to the twinnaa= by'

1988. the root causes of these other destes fadeses f.ebeegesady idesuned. letter deted February 8. tees We have
| contanumaHon inc6dente had not been as a tweat of emplemeneng the pies a

identified. These causes could be related perspeph D above med report se the Repenal determined to esente 3M's acoon bythis Order,
I to manufacturias defecto, environment Admmtreter, Ray *m 18. de emeed
j

* ***I "* *"d ** *

'''h"''*I """* ' ?and conditions of use, and/or other '''"''" * **''"* P''''**d ""*I'd''8 ""' ZV
b f 'n d - f

$7s,NED, g''a'y"en g*g', Accordlesly La view of the foregatag
! neern op atto be M el os.902. and pares est to esetless St.19th tela,

90 F.906 and 900 that use compressed me> relen or twetad any of the above 1811.181o, and its of $e Atomic Energy
sir rether than ambient blown air.The condmons or nquiremente upon good cme Act of 1964, as ascended, and the
total t'.imbJr of theos static thmination shown,

Coeuense6en's residettess in 10 CFRdevices betag used by general heensees fff 1.304 and le CFR parts 30,31. and 3L It
is not presently known to NRC. The
facte demonstrete an immediate Subsequent to (puing the Janeary 35, is hereby Orefereef. eSecttree

potenttal for radiological hasard to 1968 Order, the staff received a het from immedieJely, ther /4cesse muni6ere as.

Enclosure 3
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00061-40 and 22 M001-JtG are mos'ifwd |
co followe: , c.,

,

la neceedesse wr1Its loner dened I

Fehraery L tem the homemos ehet talene an
usere of a hendel M W.E and ese .

ieietic olaisseen meetsed le to seeksgang< i

el feed, houssegaw phesseosnesses and
"

cosmoues then is a withdrowing these
devices free servios and that out.h deviene i
are to be rotermed to the licenese as '

thetaseted in the hennesse's nonce to
custamase doesd February L 1JeL

The Director. Omco of Nucleat ,

Mater 6als Safety and Safeguards. may
relas or reacted sty of the above

,

conditions for good cause obown by the
licensee.

Y

Any pareen other than the licensee |
adversely affected by this Order may
request a hoortes wtthin 30 days of the
date of this Order. Any regeset for a,

heartes sha8 he embustted to the
Directerof to Omos of Nuclear
Maternels Soloty and Safeguarda. U.S.
Nuclear Regelmoory Comedeo6en.
Washiegten. DC SME. wtth cap 6es to
the AsensenetGeneralCosomelfor
Enfersement et the some addrese. and to
the Reglemal Adiolaistrator.!Wlon M,
7se Reesseelt Reed. Ghn Ellyn. !!!tnms.
00137. If seek pereen regnests a heartng.
that persee shall set forth with
particularley in seeenlance with to CFR
1.714 the meneer in wtikh the

- petet6ener's teesseet is edeersely affected .
by this Onber. A regeset fee a hearing.

shall not etsy time teamedlete
effectiveness of this Onter.

If a heartng to sequested by a person
wheee tenerset to odeersely affected, the
r w= shot lesee se Order
deetsnating the ttee and piece of any
hearms. If a heartng to held the tweee to
be come6dered at medi e heanns is
whether skie Onler eleseid be e . stained.

For the Nuclear Regulatory Corneineesen.
Hugh I. Theapeon, fr,
Durctor. 0% of Hudeer hiannede safety
andSo/syverds.

Deted et Rochvtile. Maryised ehls 4th der
of February. test

. .

m av,~.s. w

-we_m* e-w-+ way++ ,- w, a,'.- ar ww *ew'we w a-e-'- -riw -w---ewe _-,ew .---v1yr ' *-> - -v ._
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(Po 210). and to conduct a variety of pharmaceuticale.coes4tice medical
actmties with tese metenele including products. and other ttems which m to

; meamieceanes teemos,inciallies.and be consumed by, or applied to. humana.
repainns redsoective semes, and the On February 8. teen, the ucenm

'

dmces in whuh they est used. leeued a letter to all of its customers
Ucense No. 3.Moe8743G wee toeved using the specified models of the desace,

on July 11 teak was meet recently directing such usere to remove the
amended on May 8. tes7. and espares on devices from applications related to the

| |uly 31. tees. The beense authonees the packag6ng of feed. L n
utenses to transfer po F10 sources for pharmesesticole, or coomence and to
use la etetic enminetlen devices to r, turn theav to 3M. The bconsee's action
pmons geomHy W in was conAnned by Order dated February
accordance w.th the provleions of to 8.1988. The Febroery & ten

-

CFR 31.8 The eetherteed dev6ces Con 8nmetery Onter mWined 3M's
melude, stmons others. Model Numbe license to require 3M to inform all userer
902. MF. and 9056 incimetw (the 800 of its Model gas, gegr, get, and see static

n at test these 14eeeeen j p en peakague of

eff tive Order homees "" '""*"" **' N ******E**"
devices frees eerstes and that seekj further modified by en tremeestely dWem are w h vetermed w to !effective ConAnnetory Order on ye,

,

Febn.ary A teek
,

// *

,,,,6-=-'**g,*Jan,,5=-u me,v,.

*ap u , dos.r.ed w .e Or.e,, sos,ved rrm"' d.e i
*** ,=~~e

,a

devleen. Somm.f he M, m- es.* mo
a W

NRC h_ad
the e the faae.co m nab. abov, ,,s.c e,m,ne,.

devices has resehed la etgetReant alphe not spemand h to gehr Ordah
M*d'I

7W.m
* * *contem6netion en worker clothing and in

y,r,g,d *:*- ,~ :,'1--r = ,s.e, es.,reache .eheMess
g,,

., , , ,, , ,o

contamination ineWente had not been fond leakingis ednet 3 esen. b
h a. smac

Id',"80'd' D*" 'g"*",,,cou d be roleled mom &
environment e2 ee,n,,ditions of eso, and/hew been m how leeled.
or other unknown factore. The deviese Smur W een blows ou and baraype
initla9y of eenesen appeared to k deviose are used la plante that
Model Nee, sea, seeF. sea, and ses manufacture produsse and packages, or

: which use esapressed str. N total package materiale let products, whleb .

number of these stette eliminetton wcMd consetem a Wreet petway for'

dev6ese betog esed by general lleesims humas espesere if contamiested. At this

wu not hem imiswn m PfRC. no face time, the conse(s) of the federes of these

then known demonstrated en immediate devices is not known.
poteegel est seesiegical hesords to On February 4, test 3M submitted a
porgegangs with the static brief report of its work under the Order
elimiestese and present in the of January 28.The staff met with 3M et
area of use. Asessengly. the Reaion !!! offices on February 11. tees.
Comunisek : 8eend that the pubhc to discuse these results and to hear 3M's
health, safety, or tatorest rege6 od that proposed plan of action Among other,

the January B. tem Order be made things. 3M seetor er.o'*tives indicated
effective immediately. Do Order that 3M planned to voluntarily withdrew

Onier heedfytes unesses. Weselee modtfled 3M's i. censes and. among other all static ehenineters (regardless of
teensesesty thmge. suspended the authority to model numbef) usou la me packaging of

dietribute Model Nos. see, sesF. son, and Iood, beverages, pharmaceuticale, andg
90s polonium.210 stat 6c elisenetton cosmetice.

M!nneeses Mesing stul Me,vlacturing dernces. In view of the wide use of these
Company (atn or Usenres: to the ho6 der As more fully described in the dmces. the increasias number of failed
of several byprosNc' r etertall6censee Confirmetory Onter Monfytag Ucense, devices of various model numbers, the
issued by the Nuete.nr Repsistory Effecew laumediately, deced rebruary 8. current uncertataty as to the failure
Commisenes (the Commese6ee or NRC). 19es. NRC i y.tly learned of mechantoms and the potential for
Ucense No. 2HemF-es was issued on multiple instances of fetteros of Model contamination and the consequent
February 17 tese wee meet resently Nos. 902. 902F. Sea and 90s devicw. eaposure of homene the Cortimiselon
amended am May & tee 7. and superes on Many of these failures occurved et finds that the public health. esfety, and
May 31.1982. Die hosmos seshensee the facsimes where geneest licensees mterest requirse that all such devices.

- Ucenses to mas a vartety of manufacture products, or pockeges for regardless of model number. be
red-Id= leaisens peloalum.210 products, such as food, beverages, withdrawn from coe by general

Enclosure 4
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licensees angaged in $. production For The Nuclear Regulatory Comuniuson. f
and/or packassng of foodverages. Reheet M. temere. .

pharmaceuticals and cosmet6cs and that Deputy Duveror 0% e/ Nuclear Moserrol
such action be ordered effective Sofety andSo/erverde.
immediately. Dated et Recirville. Maryland. this 13th day

|

,

fy of February.lset-

(FR Dec. 46-e010 'iled 8-86 at 645 aas) |Accordtagly,in view of the foregoing m ones w w
iand pursuant to secuens 81.161b.161c.

_ , _ _ _ . . _ . _
1

1611.1310.182 and 136 of th6 Atomic lEnergy Act of 1964. as amended. and the [
Commission'a regulations in 10 Cilt i

,

2.304 and 10 CFR Porta 30 and 31. It is .

hereby ordered effective immediately. |
that boense numbers 22-00067-06 and i
f.2-00087-33G are modified as follows:

A. 3M is regaered to infere all meers of au '
medois of 3M Po tic staus elustastors
involved in the produenen or pecimens of
food. beverages. pharmaceuticals or
commence that 61 te withdrewing thue
devices from service and that such des 6ces
are to be returned to 3M not later than March ,
L 1981 la neeerdance with 6ts instructions.

5. Not later then March 4. less. 3M shaU
subaut to the Repenal Admirustrator. Region '
IIL FWI Reeeevelt Reed. Glen E!!ytt IUinois ,

0o137, a arrtttee report describtng the extent
to wh6sh it hee semphed with tius Order and
the Pokesty S. tees Order. The report shau
include to meses addressee, and telephone
numbere of au een who wm not nottfied
and et meers who have failed to retum
devlees by this date.

The Deputy Daractor. OfBos of
Nuclear Material Safety and Safeguards,
may relax or reactnd any of the above
conditions for good cause shown by the
licenesa.

IV-
1he ucensee and any other person

adversely affected by this Ordet may
roguest a hearing within 30 days of the
date of this Order. Any request for a
hearing shall be submitted to the Deputy
Director of the Office of Nuclear
Maternal Safety and Safeguards. U.S.
Nuclear Regulatory Comaussion.
WaaNngton, DC. 30664. wtth copies to
the Ame6stant General Counsel for
Ertforteament at the easse address, and to
the Reg 6onal Administrator Reg 6on III.
799 Roosevelt Road. Glen Ellyn. !!!1 nots
80137. lf a perne other than the
Ucensee requests a hearing. that person
shall set forth with pamculartry in
accordance with 10 Cilt 2.714 the
manner in which the petitioner's interest
is adversely affected by this Order. A
request for a hearing shall not stay the
immediate effectiveness of this Order.

If c hearing is requested. the
Commission shallissue an Order
designating the time and place of any
heanna. If a heanns is held, the issue to
be considered at such a heartng is
whethe: this Order should be sustained

. - - - . _ .
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promptly test the devices for detectable imme :ste effectiveness of the actions
le:kege. Wheri detectable lenkeye is callet 'er by Section IV of this Order.
I:und. 3M shall nottfy its customers of if a N
the potential contammation of their Commis.'rtng is requested them shallissue en Order
werkplace and also nottfy the f0tC or designett. x the time end place of any
Agreement State, as appropriate. of the heanns !!i heenneis held theissue toleaking device.

be considere at such a heannsisE. 3M shall submit to the Regional whether this t der should be sustained.Adaunistrator. Region !!!. 799 Roosevelt
Road. Glen Ellyn. Illinois 90137. wntten For the Nuclear Regulatory Coer.aussion.

m g, wreporte desenbing the eatent ta which it
has achieved com hance with 3,3,y p,,,,,,,, og,,, ,fyy,j,,, y,,,,,j

6 y,fy ,g,p,g,.
MW,hesiif,e'ss:s% o,;m= 7 - a* ~i

telephone numbers of aH users who
were not notined as required, and th, p Doc. a6-40tf Filed 2-2+ et a 46 as)
reasons therefore. and au users who suase ones resem
failed to return the devices by the dates

~' ~"~ ' "spectfled in Peregraph C. Reports shau
be submitted at intervels not to exceed
30 days. with the first report due not
later than March 21.1 sea.

De Director. Office of Nucleat
Meterial Safety and Safeguards. me y in
writing relax or reecmd any of the above
conditions for good cause shown by the
Ucensee

V

Within to days of the date of this
Order purovant to 10 CF1t Section
L30B(b), the uoensee shau show cause
why Ucense No. 22-000g7-32G should
not be revoked in its entirety and why
Uoense No. 22-400g' m should not be
reveked to the extent it authorises
canufactuttas of static elimination
devices contatning Po-210. ne Ucensee
shau show cause by filing a wntten
answer under oath or amnnation setting
f:rth the matters of fact and law on
which the Ucensee telles. De answer
shah be subsutted to the Director. Office
ef Nuclear Metonal Safety and
Safeguards, U.S. Nuclear Regula tory
Comunieston Washington DC 20555.

VI

The Ucensee and any person other
than the Ucensee adversely affected by
this Order may request a hearing wtthin
ao days of the date of this Ordee. Any
request for a beanas shaU be submitted
t2 the Director. Offlos of Nucleat
Mat: rial Safety and Safeguarda U.S.
Nuclear Regulatory Commiselon.
Washignton. DC 20666. wtth copies to
the Assistant General Counsel for
Enforcement at the same address, and to
the Regional Administrator. Region III.
799 Roosevelt Road. Glen Diyn. Illinois
80137. If a person other than the

i Uc naee requests a heanns. that person
shaU set forth with particulanry in[

| accordance with to CFR 2.714 the
i m:nner in which the petitiorier's interest
! to cdversely effected by this Order. A

request for a beanns shau not stay the

!
__ _ __, ._ _ . -,- _ ._ _ , _ . .



,

,

NUREG/CR-5145 |
BNL NUREG 52146

1
-..

- - - - - - -- .- - - - -

1

Fa. lure Invest.igat. ion o~
.

i

3M Series 900 Static Eiminators !

.

.

. . - - .

Manuscript Completed: April 1988
Date Published: July 1988

Prepared by
C. Crajkowski

Brookhaven National Laboratory
Upton, NY 11973

Prepared for
Division of Industrial and Medical Nuclear Safety
Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Regulatory Commission
Washington, DC 20555
NRC FIN A3301

Reg'on i
U.S. Nuclear Re0ulatory Commission
475 Ali;:ndale Pond

King of Prue:Ic, PA 19406

Enclosure 6



ABSTRACT

Numerous instances of facility contamination by polonium-210 microspheres
have been reported. 1hese contamination events appear to be caused by leakage
or ejection of the radioactive material from static elimination devices manu-
factured by the Minnesota Mining and Manufacturing Company (3M). The Ashland
Chemical Company (Easton, Pennsylvania) was the first f acility determined to
be contaminated and was subsequently subjected to a corTrehensive review by
the U. S. Nuclear Regulatory Commission (USNRC). Therefore, devices from this
facility were chosen for examination.

A f ailure investigation has been performed on six static eliminators.
The investigation consisted of visual inspection, sectioning and scanning
*lectron microscopy of six devices. It is concluded that non-uni f ortr, and

ihperfect microspheres appear to have been manufactured and installed in
' dev;ces. Rough handling may inov.:e loosening of the microspheres. The epoxy

binder used in device manuf acture may not be suitable for the varied service
conditions.
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| 1. INTRODUCTION

On January 25, 1988, the U. S. Nuclear Regulatory Commission (USNRC)
issued an order to the Minnesota Mining and Manufacturing Company (3M) sus-

'

pending the distribution of certain static eliminating devices containing
pol oni um-210 This suspension of distribution was prnmpted in part by the
fact that Ashland Chemical Company reported (t o the NRC) radioactive
poloni um-210 contamination at its facilities in Easton, Pennsylvania and
Dallas, Texas, stemming from leakage of these devices. Devices affected by
the NRC order are Model Numbers 902, 902F, 906, and 908. The Model 908

; devices were those used at the Ashland Chemical f acilities.

Static eliminators of this type contain radioactive polonium-210 which is
fused _into small (30-35 trn diameter) spheres, sometimes referred to as
microspheres. These microspheres are cogosed of a zirconium pyrophosphate
(ZrP 0 ) ceramic. The polonium-210 is purified [1] and adsorbed on the outer27
layers of the microspheres which are then fired at 700'C to form a, ceramic
bead containing polonium-210. Af ter firing, the microspheres are pla'ted with
a nickel coating of approximately 1 um. These microspheres are then incorpo-
rated into an epoxy binder. The epoxy is then installed into the metal tube
used as the static eliminator. The release of alpha particles ionizes com-,

pressed air blown through the device which reduces the static charge on sur-
f aces onto which the ionized air is directed (Figure 1).

in order to independently ascertain potential f ailure modes of the 900,

series 3M static eliminators, the USNRC contracted with Brookhaven National
Laboratory (BNL) for a f ailure investigation of a samle of the eliminators
used at the Ashland Chemical, Easton, Pennsylvania facility. This failure
investigation was to encompass the following:

1. Receipt and visual inspection of new and f ailed devices;
2 Wipe surveys of new and f ailed devices to check radioactivity levels;
3 Selection of two new and at least one failed device from each use

environment (6 total).

For each of these six devices, the following examination protocol was adhered
to:

a. Conduct visual examination / optical photography
b. Disassemble /section devices

Optical microscopic examination of device internals / photographyc.
d. Scanning electron microscopic (SEM) examination of device internals.

This report is the documentation of the failure investigation.

.
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2. RECE!PT/ VISUAL INSPECTION / WIPE SURVEY / TAP TEST

A total of thirty-four type 908 series 3M static eliminators were sent to
BNL f rcm the Ashland Chemical Company. A thirty-fifth (as yet unboxed) spec-
imen was sent to BNL af ter the investigation was complete. Twelve of the
static eliminators received were new, unused devices (samples 1-12. Table 1).
Two of these new devices 074465 and 074471 were chosen at rindom for
sectioning. The remainder of the devices (other than 12 new ones) had seen
service at the Easton, Pennsylvania f acility. Sampl es "B ," "I ," 064601, and
074410 were also chosen by the BNL investigator to be reasonably representa-
tive of the Ashland Chemical's service environment (Table 1: Nos. 14, 21, 29,
and30).

Sanples "B" and "1" (10 #14 and 21 in Table 1) were used in Ashland's
automatic bottle washing facility. The service conditions were congressed air
blown through the devices at 90 psi in a moist air environment at 140'F
(60'C ) .

Samples 064601 and 074410 were used at Ashland's manual filling station
and had been exposed to dry compressed air blown through the devices (5-65
psi) and ambient temperature and moisture conditions.

The six specimens chosen as the BNL samples were Thotographed (Figures
2 7). Five of tt e devices appeared to be jacketed ir, scainless steel while
064601 (Figure 4) gave the appearance of being made from a copper alloy
Iprobably brass).

Three of the devices appeared to have scratches on them from stryice
(Figures 4, 6, and 7) with device "B" having gouges on the outside surf ace
similar to those which pliers might produce (Figure 6).

Each of the devices was dry wiped (smeared) on the exterior surface, The
wipes were counted in an alpha scintillator. The results of this survey are
shown in Table 1. Eleven of the thirty-four devices were contaminated
including six of *:he twelve new devices. The highest recorded contamination
level was attributed to specimen 074469 - a new, unused device that was still
sealed in the original 3H plastic bag.

Since it was apparent that normal handling could possibly loosen the
polonium microsphe es from the devices; 074465 and 074471 were subjected to a
" TAP TEST." The test consisted of taping over both openings of the static
eliminator (male and female threaded ends), then giving a single sharp tap on
each end of the device against a hard surf ace. The intent was not to damage
the device but only to ascertain if rough handling could loosen the micro-
spheres f rom the epoxy matrix.

The resultant four pieces of tape were then counted in the alpha
scintillator. Specimen 074465 displayed no measurable activity on eitter tape
sample while 074471 had an activity of 339,100 cpm (916,486 dpm) on the female
end tape specimen (the male end chowing no activity). This activity (916,486
dpm) equates to approximately 0.4 microcuries deposited on the tape. This
appeared to be a clear indication that rough handling of the devices night be
contributing to the contamination problem.

|
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Table 1 Results of Wipe (Dry) Tests Air Ionizers Received at BNL

:

Sample Identification Gross cpm Net cpm dpm

1. 074464 (loose) 0 - -

2. D74465 (packaged) 0 - -

3. D74466 (packaged) 1 1.0 2.7
4 074467 (loose) 0 - -

5 074468 (packaged) 0 - -

6. D74469 (packaged) 142 142 383.8
7. 074470 (loose) 1 8 2.2
8. D74471 (packaged) 0 - -

9. D74472 (packaged) 2 2.0 5.'4 ,

10. 074473 (loose 4 3.8 10.3 |
11. D74474 (loose 2 1.8 4.9 .

!12. D74475 (loose 0 - -

13. A 0 - -

14 B 0 - -
,

15. C 1 1.0 2.7 l
'

16. D 0 - -

|17. E O - -

18. F 0 - -

19. G 0 - -

20. H 0 - -

21. 1 0 - -

22. J 0 - -

23. K 0 - -

i24 L -0 - -

25. M 0 !- -

26 N O - -

27. D62253 0 - -

28 062251 7 6.8 18.4
29. 064601 0 - -

30 074410 Not recorded 72 i
'

31. Bag 4 - Label Torn 11 10.8 29.2
32. Bag 4 - Unmarked 0 - -

33. Bag 4 - Unmarked 0 - -

. 34 Box 3 - Unmarked Not received
35. 06?256 (air gun) 13 12.8 34.6

1
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3 EVALUATION OF EP0xY AND NON-RAD 10ACT!YE MICR0 SPHERES

Samples of two types of epoxy (black and amber) and a vial of non-
radioactive microspheres (fused and nickel coated but no polonium-210) were
received at BNL and examined by scanning electron microscopy (SEM).

The epoxy blanks were sputter coated prior to examination by the SEM.

Note:

Insulating materials or nonconducting particles butid up a
space charge region by accumulation of absorbed electrons which
deflect the incident beam of the scanning electron microscope. Tnis
deflection produces intense image distortion. These charging
effects can be minimizrd by applying conductive coatings to the
specimens. This coating ideally should be thick enough to provide a
conductive path, yet thin enough not to mask any fine details of the
specimen. Various materials can be applied, e . g. , carbon, gold,
palladium, platinum, silver, aluminum, or copper by either high
vacuum evaporation or cathode sputtering. For the purposes of this
investigation, a gold / palladium alloy was used to cathode sputter
the samples to a thickness of approximately 300A.

Figures 8 through 11 are SEM photographs of the two blanks examined
(black and amber epoxy). Both of the blanks appeared to be continuous in
nature with no r. racks visible. Discussions with USNRC personnel disclosed
that the addition of 2% carbon black was the only difference between the com-
positions of the two epoxies.

,

A small sample of some of the non-radioactive microspheres was poured out
onto a strip of masking tape, sputter coated and then examined by the SEM.
Figures 12 through 15 are typical areas examined. It is apparent from the
photographs that a significant number of the microspheres are in a cracked,
split or otherwise damaged condition. Figures 13 and 15 are higher magnifica-
tion f ractographs of the types of cracking found on the microspheres.

An energy dispersive spectrographic (EDS) scan was performed on these
microspheres which confirmed that they had indeed been nickel coat >d.

-5-
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4 SECT 10NING/ MACR 0 PHOTOGRAPHY /SEM STUDIES

The six sample static eliminators were sectioned by hand cutting the
devices lengthwise with a mini-hacksaw until the jacketing material was
penetrated. A single edged straight razor blade was then used to cut the
epoxy tape in order to open the various devices' internals for inspection.

The devices were then evaluated under a stereo microscope. During this
study, it was determined that the depth of field on the curved surfaces of the
devices was limited to the extent that meaningful optical photomicrographs
could not be taken without removal and flattening of the epoxy tape. In lieu
of flattening the tape, it was decided to perform macrophotography of the
devices' internals and rely on scanning electron microscopy of the spec 1 mens'
features. Af ter visual inspection and macrophotography, one half of each cut
device was sputter coated to a thickness of 300A and then evaluated with the
SEM.

Examination of Device 074465

The first static eliminator sectioned and evaluated was the new (manu-
factured 1/12/88) device identified as 074465. It is clear in Figure 16 that
the black epoxy appeared to be intact with no obvious degradation of the epoxy
binder or the polonium-210 microspheres (grey circle in black matrix). Opti-
cal microscopy revealed small portions of the polonium-210 circle to have dis-
crete areas where no adhesion of the microspheres appeared to have occurred.
Figure 17 is a low magnification SEM photograph of a typical area of the
specimen. In the upper lef t side of the photograph there is an area with no
microspheres evident. This appeared to be one of the areas where no adhesion
had taken place. There were various cracked and broken microspheres observed
on this specimen (Figures 18 and 19) and apparent areas of microsphere
decohesion (Figure 20) were also seen.

Examination of Device D74471

Figure 21 is a macrophotograph of the cut and opened static eliminator
074471. The device appeared to be intact, with no obvious visual defects or
abrasions on either the epoxy or the area of polonium microsphere adhesion.
Optical microscopy again revealed areas where the microspheres were absent
from the epoxy.

SEM evaluation of the microspheres (af ter the " TAP TEST") confirmed that
many areas of the epoxy circle were not uniformly covered with microspheres
(Figure 22). Additionally, apparent areas of cracking (Figure 23) were
revealed on the periphery of the circle of microspheres. Damaged microspheres
(Figure 24) and microsphere decohesion were also noted on this device.

Examination of Device 064601

The brass jacketed device 064601 had a similar appearance visually (epoxy
and poloniunr210 microspheres) to that observed on samples 074465 and 074471.
There did not appear to be gross defects or damage visible to the naked eye
(Figure 25). The SEM showed (Figure 26) that the epoxy binder was intact,
with no evidence of cracking outside the circle of polonium microspheres.

-7-
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Further examination in the area of the microspheres, however, revealed cracked
,

and broken microspheres, decohesion of the microspheres and cracking of the
epoxy matrix surrounding the microspheres (Figures 27 and 28). This partic-
ular device had been used at the manual filling station where 5-65 psi dry
cogressed air is blown through the device and ambient temperature and humid-
ity conditions are present.

Examination of Device 074410

The second device used at the manual filling station (D74410) had an area
within the circle of polonium microspheres (Figure 29) which appeared to have
missing material. Although this area may have been the result of the
cutting / sectioning operations, it is believed that the area is characteristic
of original manufacture, since no additional marring or disruption of the
epoxy / microsphere matrix was f ound.

Optical microscopy revealed hairline cracks on the epoxy binder and
microspheres positioned outside the circle where polonium-210 microspheres are
normally affixed. Both of these conditions are documented on Figures 30 and
31. Additionally, there appeared to be areas where microspheres may have dis-
lodged f rom the epoxy' (Figure 30).

Examination of Device "B"

Static eliminator "B" was obtained from the automatic bottle washing -

facility at Ashland Chemical. The device was subject to compressed air at 90
psi, at tegerature 140"F and moist air.

After sectioning, the visual examination of the inside surfaces of the
device disclosed a significant discoloration in the epoxy material (Figure
32). This discoloration extended to .the very edges of the epoxy material.
Instead of the normal blackened appearance of the epoxy, this device had a
bleached (wheat colored) appearance.

Optical microscopy disclosed large areas of apparently missing micro-
spheres and a " reptile skin" like appearance to the epoxy material. Addi-
tionally, damaged and cracked microspheras were also observed.

Scanning electron microscopy revealed many areas of missing microspheres
from the circle (Figures 33 and 34) with the " reptile skin" cracking of the
epoxy very much in evidence-(Figure 35). Some of the microspheres showed sig-
nificant damage, as seen in Figures 36 and 37

Various areas where the microspheres were missing were examined by the
SEM. Figure 38 is a typical area showing the location of an absent
microsphere. The absence of swelling or blistering in this area suggests that
radiation damage to the epoxy (although a possible contributor) is not the
prime method of microsphere dislodgement.

Examination of Device "1"

| A second static eliminator (Device "1") from the bottle washing facility
|

was examined and had the same discolored appearance (Figure 39) as Device "B."

!
|

| -8-
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In this specimen, however, the epoxy cracking (" reptile-skin effect") was
clearly visibla to the naked eye (arrows).

SEM pictures of this device (Figures 40 44) showed significantly more
damage to the epory binder, i.e. , holes are quite evident (Fi gures 40, 41,
43). The epoxy cracking appeared to continue under the polonium microspheres
as shown in Figure 42. On this device, the epoxy seemed to have suf fered
greater separation (possibly shrinkage) in the cracks (Figures 43 and 44).
The decohesion of microspheres and damage to microspheres was also qui'.e
evident on this device.

6, g r. ; gt, ,, , . .
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5. O!SCUSSION

The potential safety health hazards f rom industrial use of static elimi-
nations (polonium containing) have been examined in New Zealand [2]. This
paper described various immersion tests performed on both rigid and flexible
(the active surface being curved) type static eliminators.* Various solvents
were used (including water) in the testing. Af ter the requ*lred irunersion time
had elapsed, the source was removed from the solvent, which' was acidified and
filtered. In the case of the sources in water (after 14 days), the measured
filter activity (primarily discrete microspheres) was 100 nC1 which shows that
the adhesive which secures the microspheres in place was definitely affected
by the water. The observations of this investigation appear to echo a need
for a more careful look at the environmental conditions under which the static
eliminators may be operated.

A previously mentioned report [1] stated that the microspheres themselves
ware sample tested in solutions of both 3N hcl (hydrochloric acid) and 1% EDTA
(t" ylenediamine tetrascetic acid). However, the epoxy binder may not have
n ered such rigorous testing.

The observations of cracked and damaged microspheres on non-radioactive ,

samles and on new, unused devices / reinforces the hypothesis that quality con- |
trol of microsphere manuf acturing methods deserves closer scrutiny.

The deposition of 0.4 uC1 on a tape sample after a " TAP TEST" suggests |
that rough handling of these devices may initiate a contamination incident. |

The dry wipe tests performed on various new (still in the original plas-
tic envelopes) devices is a clear indication that some of these devices may
have been a source of contamination in the "as received" condition.

The observed cracks in the epoxy of the new device (D74471) point to the'
area of epoxy quality control. This coupled with the widespread cracking of
the epoxy in three of the devices examined (1 at ambient conditions; 2 at,

! 140*F and moist air) suggests that the epoxy binder may not be suitable for
the current service conditions.

|

,i 1 .'<

*$
,

1

[
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6. CONCLUSIONS

The previous discussion and report observations have led to the following
conclusions:

1. The manuf acture of the 3M microspheres do not consistently produce
uniform and perfect spheres. There is evidence that cracked and
broken microspheres are being produced and incorporated into static
eliminating devices.

2. Rough handling of the devices may initiate polonium-210 leakage dur-
ing or prior to service.

3. "As received" devices may be potential sources of contamination
(exterior surfaces).

4. The epoxy binder appears to suffer significant envi ronmental and
material damage even under ambient conditions. The effect of sol-
vents, heat, moisture or vibration may accelerate this damage. An
evaluation of the " suitability for service" of this epoxy binder
appears warranted. The breakdown of the epoxy binder appears to be a
significant contributor to the contamination by loose microspheres or
microsphere fragments.

.
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Figure 1 Sketch of a typical series 900 3M static eliminator.
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Note the scratches / gouges on the casing.
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Numerous instances ,f facility contamination by polonium-210 microspheres
have been reported. These contamination events appear to be caused by leakage
or ejection of tM radioactive material from static elimination devices manu-
factured by the Minnesota Mining and Manufacturing Company (3M). The Ashland
Chemical Company (Easton, Pennsylvania) was the first f acility determined to
be contaminated and was subsequently subjected to a comprehensive review by
the U. S. Nuclear Regulatory Commission (USNRC). Therefore, devices from this
facility were chosen for examination.

A failure investigation has been performed on six static eliminators.
The investigation consisted of visual inspection, sectioning and scanning
electron microscopy of six devices. It is cencluded that non-uniform and
imperfect microspheres appear to have been manufactured and installed in
devices. Handling incident to use may induce loosening of the microspheres
and the epoxy binder used in device manufacture may not be suitable for the
varied service conditions.
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SUMMARY OF RETURNED DEVICES AND

TEST RESULTS OF 3M P0-210 DEVICES

(Data as of October 7, 1988)

Total number of devices returned 49,108.

Portion of total number of devices returned 88.88%

from 611 customers

Returned devices leaking <0.005 uCi 1.15%

Returned devices leaking >0.005 uCi 1.89%

Portion of devices used in food, beverage, 97.44%

cosmetic and pharmaceutical (FBCP)
applications that has been returned

Returned FBCP devices leaking <0.005 uCi 1.87%

Returned FBCP devices leaking >0.005 uCi 4.69%
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SUMMARY OF THE U.S. NUCLEAR REGULATORY COMMISSION'S (NRC'S) 1988
INSPECTIONS OF MINNES0TA MINING AND MANUFACTURING COMPANY (3M)

' Inspection 1

Date of inspection: January 25, 1988-April 29, 1988

Conducted by: RIII materials staff

Licenses inspected: 22-00057-06, 22-00057-32G

Locations: 3M facilities in St. Paul, MN; New Brighton, MN; Austin, TX

Report: Issued July 1, 1988

Results: Five apparent violations

(1) Failure to adequately evaluate device environment before
lease

(2) Failure to notify generally licensed customers about
darnaged and/or leaking devices

(3) Failure to report deniaged and/or leaking devices to NRC

(4) Failure to notify ?!RC of device design modifications

(5) Failure to perform adequate leak tests on returned devices

Status of enforcement action: Awaiting completion of Office of Investigations
(01) investigation

Inspection 2

Dates of inspection: April 27-29, 1988

Conducted by: RIII materials staff

Licenses inspected: 22-00057-32G
(Limited to review of 3M's actions in response to NRC
Orders issued January 25, February 5, February 12, and
February 18,1988)

Location: 3M f acility at New Brighton, MN

Report: 1ssued June 16, 1988

Results: No violations

Status of enforcement action: Closed

ENCLOSURE 8
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Inspection 3

Dates of inspection: June 14,1988-July 28,1988

Conducted by: RIII and NMSS materials staff

Licenses inspected: 22-00057-06, 22-00057-34G, 22-00057-59MD
(Focused on manufacturing, testin and distribution
of industrial and n.edical sources

Locations: 3h f acilities at New Brighton, St. Paul, and Woodbury, MN

Report: Issued August 19, 1988

Results: Two apparent violations

(1) Failure te properly label Static Neter containing trit 1 uni

(2) Failure to notify NRC of revised manufacturing procedure
for iodine-125 seeds

Also identified 12 " concerns" which, if uncorrected, could lead to
health and s6fety problems

Status of enforcemer.t action: 3M's response dated September 16, 1988 under
review

Inspection 4

Dates of inspection: August 1-11, 1988

Conducted by: RIII materials, emergency preparedness, and radiological
protection staff; radiological site assessment representative
(Oak Ridge Associated Universities (0RAU)); fire protection,

engineer (Professional Loss Control Inc., subcontractor to
ORAU); Minnesota Department of Health, Occupational Health
Section; Minnesota Department of Labor and Industry,
Occupational Safety and Health Division; U. S. Environment 1
Protection Agency

Licenses inspected: 22-00057-06, 22-00057-07
(Team assessment that reviewed radiation protection
programs of both licenses and, for the 06 (manufacturing)
license, also reviewed emergency preparedness, fire
protection and industrial safety and chemical hazards
related to 3M's radiologic program)

Locations inspected: 3M facilities in New Brighton and St. Paul, MN
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Report: Issued September 21, 1986, but not yet released to public pending
3M's review for proprietary information

Results: Four apparent violations

(1) Ir.iproper storage of radioactive material in unrestricted area

(2) failure to maintain up-to-date list of authorized signatures
needed for approval of orders of radioactive raaterial'

(3) 3M employee was observed drinking soda while working in area
where unsealed radioactive materials were located

(4} Failure to mair.tain records of laboratory area surveys

Also identified a series of concerns and recommendations (e.g.,
raciation, industrial, chemical, fire safety) as indicators of,

performance which, if unchecked, could lead to health and safety
problems

Status of enforcement action: Awaiting 3M's response to September 21, 1988
Notice of Violatico
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