November 15, 1988

For:

From:

Subject:

Purgose:

Discussion:

CONTACT:
45-43416

EECY-88~-320

The Comnissioners

Victor Stello, Jr,
Executive Uirector for Operations

PROPOSED ACTION IN RESPONSE TO MINNESOTA MINING AND MANUFACTURING
COMPANY'S (3M'S) SHOW CAUSE RESPONSE TO FCBRUARY 18, 1966 ORDER

To inform the Conuiss . on of the staff's intent to issue a
Confirmatory Order Mod fying License Effective Immediately
(Enclosure 1).

In briefings on February 8, 1968 and February 18, 198¢, the staff
informed you of the widespread failure of polonium-210 (Po-210)
static elimination devices (hereafter called either devices or
static eliminators) that 3M manufactured and distributed to both
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 Februaiy 18, 1988 (see Enclosures 2 to 5.

These Orders modifiee twe of the several licenses i:-ued to 3¥,
License No, 22-00067<0f (Dé License) authorized, among other
things, manufacture, testing, installation, and repair of Po-210
sources and the static elimiration devices in which they are used,
and the distribution of Po-210 devices to persons specifically
authorized <o receive them. License No, 22-00057-326 (32G License)
suthorized distribution of Po-210 static eliminators to persons
generally licensad in accordance with 10 CFR Section 31.5.

Section V of the February 18, 1988 Order (Enclosure 5)
required 3M to show cause, within 60 days of February 18
(1.€., by Apri] 18, 1%88), 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 Fo-210 static eliminators. By letter dated April §,
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 studie® and to determine
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whether to0 request authorizatior 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 tie extension
by letter dated April 13, 1988, and 3M filed its written
response under oath on July 18, 1988 (Answer),

In its Answer, 3M requu:ted:

0 With regard to the 06 Liconse, continuation of authority
to nenufacture the Po-210 devices for resea: ch and
development (R&D) to evaluate whether the devices could
be modified to permit resumed commercial distribution.

¢ with regard to the 32G License, continuation of the
suspension untii 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
resumed cistribution outside 3N,

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 0€ License

The staff agrees that the licensee's request is appropriete and
that the proposed pertial revocation of the 06 License is not
needed now. However, one commitment that 3M made in its Answer
end its September 16, 195£€ letter is so essential to the staff's
egreement that the staff believes an Order should confirm the
commitment,

Continued manufacturing authority must not result in
commercial distribution and use outside 3M. Uistribution
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 &
specific licensee other than 3M, the staff could consider
such a request under the gereral relief provisions of the
Order.) The terms of the February 18, 1988 Order would continue
to prohibit distribution to general licensees.
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The 326G License

The staff agrees that the licensee's request for continued
suspension of the 326 License is appropriate, because it precludes
any public health and safety concern, It also would not foreciose
to 3M a regulatory mechanism (1.e., amendment of the 326 License)
tC 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 doe: not propose to
revoke the 326G License now.

Additional Information Developed

Since the February 1988 Commission briefings, the staff has
obtained additional information; namely, the results of an NRC
contrector'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 3M,

At NRC's request, the Brookhaven Nationa) Laboratory (BNL) performed

a failure investigation of 3M Model 908 static eliminators obtained
from Ashland Chemical Company, Easton, Pennsylvania. BNL chose the
devices 1t investigated from a tota) of 34 both used and new, unused
devices. In its report (Enciosure 6), BNL concluded that the
"breakdown of the epoxy bind r appears to be a significant contributor
to the contamination by locse 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 mey 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
dev;ces. These factors (and the 3M devices affec.>d 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);

¢. Veriation of microsphere seating (compressed air-type devices);

-~

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

In response to NRC's Orders, 3M has recallec all models of its
Pc-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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Since January 198E, NRC staff has been conducting both an
investigation et 3M and a series of inspections of 3M. The staff
has not 1dentified 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 these
inspectiens, In brief, the staff found apparent violat.ans
that indicate & need fur 3M corporate management to improve

its oversight of all licensed activities. In i1ts 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 making these changes, but has not submitted the
specific details ot, nor schadule for completing, these
changes. In its review of 3M's response to the apparent
vivlations identified 17 tne 1988 NRC inspecticns, the staff
will eveluate carefully 3m'c planned corrective actions. The
results of thet review will determine whether additional actior
is neede¢ to improve management oversight and attention tc
detail, The staff will consider further actiens, including
enforcement, es appropriate, after reviewing the completed
inspection reports, planned corrective action, and the results
of the pending Office of Investigations (01) investigation,

Coordination: The Office of the General Counsel has no legal objection to
this action, The Agreement States will be informed of the
Commission's action,

Recommendation: The staff intends to 1ssue the Order shown in Enclosure 1 two
weeks from the cete of this paper, unless the Commission directe
othervise,

& A
Victor Stello, Jr,”
Executive Director for Operations

Enclosures:

1. Proposed Order and Cover Letter

2. Order dated January 25, 198¢

3, Order dated February 5, 196¢

4, Order deted February 12, 198&

5. Order dated February 18, 1988

€. NUREG/CR-5145

7. Summary cof keturned Devices and
Test Results of 3M Po-Z210 Devices

8. Summary of Inspections of 3IM
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SECY NOTE: 1In the absence of instructions to the contrary,
SECY will notify the staff on Wednesday, Novembter
30, 1988, that the Commission, by negative consent,
assents to the action proposed in this paper.
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License Ko, 22-00057-32G (the 32G License) was issued on July 12, 1965, most
recently amended on May 5, 1967, 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 §, 1988, Februery 12, 1988, and Frbruary 18, 1988.

I1

In the Order of January 2%, 1988, NRC had determined that the use of certein
mogels o1 static elimination devices had resulted in significant alphe
contamination on worker clothing and in a number of facilities. The facts then
known demonstrated an immediate potential for radioingical hazards to persons
working with those models of static eliminators and to cther persons present

in the area of use. Accordingly, the Commission found that the public healith,
safety, or interest required that the January 25, 1988 Order be made effective
immediately, The Order mocified the 06 and 326 Licenses and, among other
things, suspended authority to distribute Mode!l Nos. 902, 902F, S06, and 908

Po-210 static elimination devices.

In the Order of February 5, 1988, NRC stated that it subsequently learned of
miltiple instances of failures of Model hos. 902, 902F, 906, and SU& devices.
Many of these failures occurrea at facilities where general licensees
manufactured products, or packages for products, such as food, beverages,

pharmaceuticals, cosmetics, medical procucts, and other items which are to be
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re;ated to the packaging of food, beverages, pharmaceuticy Or smetic
and 10 return them tec 3M., The Licensee's action was nfirmed by the Oraer
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nsumption or appiicet n, the Increasing number of failec device f variou
numoers, the unrcertainty as to the failure mechanise , and the potentia
ontamination af nsequent exposure to human beings, the Zommission founc
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of 3M's Po-210 static eliminators involved in the production or packaging of
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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 & variety of industries ar¢
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 alsc contamination of products 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 heglth,
safety, and interest required that Section IV of the February 18, 1988 Order
modifying the 06 and 326 Licenses be made effective inmediately. Among other
things, Section IV of this Order suspendec 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.

Section V of the February 18, 1988 Orcer 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
326 License should not be revoked in its entirety and why the 06 License should

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

111

By letter dated Apri) 5, 1988, 3M requested an extension from Apri) 18, 1988

to July 18, 1988 as the date for filing the show Cause response to the

February 18, 1988 Order, 3 steted that the additicne

1 time would allow 3M
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to obtain the results of internal end contract studies and then d¢ ermine
whether to request authorization to resume manufacture and distribution of some
or all of its static eliminators to persons holding general or specific
licenses issucd by NRC or the Agreement States. The extension was granted by
letter deted April 13, 1986. 3¥ filed its written response under oath on July
18, 1988 (Answer),

in 1ts Answer, 3M requested the continuation ¢f its authority under the U6
License to manufacture static elimination devices for research and development
purposes 1o evaluate whether the devices could be modified to permit resumed
commercial distribution, 3M further requested that the suspension of the 326
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 cutside of 3M,

NRC agrees that continued suspension of the 326 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 326 License, to seek to again distribute static elimination devices as
a commercial 1tem 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 author:ty 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
commitmert 3M made in ite Answer nct to distribute static elimination devices
under the 06 License ocutside of M, a commitment which NRC has determined
should be confirmed by "is Order. Continued manufacturing authority would ne.
result in any current commercial distribution and use of the devices outside of
M. Distribution to general licersees is prohibited by NRC's Order tu 3M of
February 18, 198E. 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 eilimination
devices ccntaining Po-210 would be for research and develupment purposes only

and would not result in distritution and use ocutside 3M.

NRC also concludes that the Licensee has the ability to safely manufacture
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 thet it authorizes the manufacture of static
elimination devices containing Po-210, HNRC notes ithat 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, 3w hes confirmed this commitment to NRC
by letter dated September 16, 1966, 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 immediately.

Accordingly, in view of the foregouing and pursuant to Sections 81, 161b, and
1611 of the Atomic Energy Act of 1954, as amended, and the Commission's
regulations, specifically in 10 CFR Section 2,204 and 10 CFR Part 30, IT IS
HEREBY ORDERED, EFFECTIVF IMMEDIATELY, THAT LICENSE NUMBER 22-00057-06 1S
MODIFIED AS FOLLOWS:

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

The Uirector, Office of Nuclear Material Safety and Safeguards, may in writing
relax or rescind ery of the above conditions for good cause shown by the

Licensee,



Pursuant to the Atomic Energy Act of 1954, as amenced, any person other than

the Licensee who may be adversely affected by this Order may request a hearing
within 30 days of the date of this Order. Any reque.t 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 tc the
Assistant General Counsel for Enforcement at the same address, and to the
Regional Administrator, Region 111, 799 Roosevelt Road, Glen Ellyn, 1114nois
60137. If a person requests a hearing, that perscn shall set forth with
particularity in accordance with 10 CFR Section 2.714 the manner in which the
person's interest is adversely affected by this Order. A request for a

hearing shail not stey the immediate effectiveness of this Order.

If a hearing is requested, the Commissi.: shall issue an Order designating the
time and place of any hearing, If a hearing 1s held, the issue to be

considered at such a hearing 1s whether this Order should be sustained.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Hugh L. Thompson, Jr., Director
Office of Nuclear Materia) Safety
and Safeguards
Dated at Rockville, Maryland

this day of 1988



Docket No, 030-0495)
License No, 22-00057-06

Minnesota Mining and Manufacturing Company (3M)
ATTN: Mr. Robert G. Wissink
Chairman, Isotope Committee
3 Center 220-2E-02
St. Paul, Minnesota 55101-1000

Subject: CONFIRMATORY ORDER MODIFYING LICENSE EFFECTIVE IMMED:ATELY

Enclosed is a Confirmatory Order Modifying License Effective Immediately.
This Order suspends your aut'ority under License No. ¢2-00057-0% to transter
Po-210 static elimination devices to specific licensees other than 3M,

Note that License No. 22-00057-32G remains suspended, 2s you requested.

We note that in Section IV., Subsection B of "Minnesota Mini - and
Manufacturing Company's Response to Order to Show Cause," dated Julv 18, 1988,
you indicated that 3M planned to make organizational and programatic ~hanges
to improve management oversight and to place increased emphasis on quality
assurance (0A), product reliability, and adherence to {rocedures 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 te
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 3
staff's attentior to detail with respect to all NRC-1icensed activities.

In additicn, as you try to develop @ new or modified design for your static
eliminators, you must ensure that the resulting devices comply with all
applicable regulations. For example, if you shou.d wish to distribute sucnh
devices to general licensees, you will need to demcnstrate 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.

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

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



Mr, Robert G, Wissink

A response to this letter or the accompanying Order is not subject to the
clearance procedures of the Office of Management and Budget, as required by
the Paperwork Reduction Act of 1980, PL §6-511,

Enclosures:
1. Confirmatory Craer
Modifyina License

Sincerely,

Mu % L+ Themnson, Jr., Director
Office of Nuc'sar Material Safety

Effective Immediately

2. 10 CFR Part 32
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[Dosket Now. CIO-0406 ' ang SI0-0487 +
Uoosnss Noe. 2200087 -G8 ang 27-00047 .
120

Mot ol (rohers lhor vedt Mennesots
Mg and Marwinoduring Co,

In the meiter of Minnecote Misiag snd
Manufactunag Compasy. M Conter 220-28-
02, 5S¢ Paul MN 83144900

This Notice is mare to inform the
pudlic of three Ordery which were
served on the Minnesots Miving and

Manufs Company (8) o0
lcnunm & and February 12,
1968. Copias of those Orders ars an

Appendix to this Netios.

For the Nuclear Regubaiory Comaiseion.
Aodar bl Bareart
Duputy Direcior. Office of Necisar Moterie/
Safety and Safegwords.
Aopendix:
IM Ordens

Datod ot Rockvilie. Maryland this 19th day
y F'M e

Order Modifying Licenss Effactive
Immediately

Minngsota Mining and Maz
Company (IM: Licensee) (o the holdar
sevaral byproduct material essses
issued by Lie Nuciear Regulatory
Commission (the Commission ar NRC)
pursuant to 10 CFR Part 30. Licanss No.
22-00N057 08 waa lssannd on Fabruary 17
1964, was mos! receatly ameaded on
May 8 1087, and expires o Mey 2L
1992. This license suthorizes the
liceasee 1o use a vanety of
rédionuclides. nciuding polonium-"10
(Po-210). and o conduct @ varnety of
Hctivibes with thase materials Wnciading
manufactunng, esting umstalling and
repainag redioactive sources. and the
dewices in which they are used.

License No. 22-00087-32C was issyad
on July 12 1985, was mest receaotly
amended on May §. 1997, and exmrey on
July 31, 1980 This liconse. tasued
pursuant to 10 CFR Past 30 anc § 32.81.
duthorizes the homases (o diatr bute Po
210 sources for use m satic oliminaton
devices 1o perwvons generally |icensad in
accordance with the provimoas ef 10
CFR 215 The sutherrted devices

A losurs
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neludr “lodel Numbers 802 %0°F and
OS50 InClwgiNg (the 00 series
i 4

Ashiand Chemical Company (ACC
Easton Peaneyivania. uses Po-210 s1aiic
tliminsvon Seviaes under the geners
ncense provisions of 10 CFR 31 8 and
thus is & general licensrs ACCs Po-210
devices were maufec ured and
distributed by IM

On January 22 180y, ACC'y redistion
safety consuliant notified NRC s
Regone | office that he hed datected
tiphs contamination on worker cioth n§
6118 slectronuc chemicals Peckaging
plant in Easton. Pennsyivania (These
clothes are wom by ACC employees
while weo* ing in the ACC plant snd are
not wom 10 and from work |
Contamination wae slso detected in the
PIARt areas in te vicinity of M senes
W00 high pressure static elimination s
puns. the apparent source of the
contamination ACC uses the series 900
slatic elimingtion air gun 1o remove dus
partcies trom bottes. These
M air pune. moorpors e &

rediosotive source containing from 10 1o
0 millicures of Po-210. showed
sgnificant levels of sipk:
contaminstion. Po-210 decays by
emiseion of & 5.3 MeV alpha particie
has » physical hall-lide of 128 daye. and

in these sources. s in the form of
CATRIIC Bucsospberes attached (0 a7,
*poxy backing and overcosted wiih an
epoxy binder

ACC had engaged the services of &
rediation safety consultation afer one
of its customens inquiree b » bl
sipha contaminstion D a2 )
vipplied by ACC. Thecuw ¢ »
represeniative had visites « On
Jaauary ‘. 1088 identified a0 presence
of slphe contamination st ACC s Easton
plant. and reported low-leve! elphs
contaminsation on his person and
clothing as & result of his visit to ACC

ACC also % IM static elimination
alr S o .ats in Columbus. Ohio
Dellas. Texas and Newsrk. California
As ¢ result of the fndings o1 1ts Easion
plant. ACC ha< these plants surveyed
The Newark and Colembus plants were
found met 0 be contaminated. bu! the
Delias plant war contaminated end s/x
of its rweive IM series 900 stalic
elimination sir showed evidence of
leakage. ACC plans to test ACC
employeeas ot its Easton and Dallas
plants for the presence of Po-210

NRC inspectors arrived a! the Easton
plant on january 22, 1088, confirmon the
presence of the redicsctive
conlamination. and are sssessing he
sdequacy of ACC's and IM s responses
10 this » vent. The Texas Buresy of
Radistion Control was informed of the

findings ot the Dalles plant and s
Npecions will assess ACC s response
0 he!l event

As of january 25 1988 the root causes
of these contamunstion incidents have
ne' wen identified These causes could
be relsl d to manufectunng defects
environmeni and conditions of use. and
or othar unknown factors. The devices
of concern appear 10 be Model Nos. 902,
9027, 908 and 908 the! use cempressed
&I rather Lhan ambien’ blown sir. The
‘Olal number of thess static sliminston
devices being uaed by geners! licensess
'8 DOt presently known 1o NRC. The
facts demonstrate an nmediste
potential tor rediclogical hazard to
personnel working with the stetic
oumn,!on and others present (n the
&res o7 use. Accordingly. the
Commission fAinds tha! the public health.
safety. or 10 arest requires this Order 1o
" mad~ effect). ¢ unmediately

TN |

Accordingly. in view of the foregaing
&nd pursuant to sections 91, 101k, 181c
101 1810, and 182 of the Atomic Energy
Act of 1984, a8 amended. snd “he
Lommission s regulstions 1o 10 CFY
2.204 and 10 CFR Parts 30. 31, and 32. .
18 hareby ordered. sPective
immediately, that the /icense numbers
420008708 and 22-00087-320 ore
modified as foliows

A. The suthenity 1o distribute Model
Nos. . S02F 908, anc VOB polonium
210 static elimination devices (the
devices). is suspended untll thy Regiona!
Administrator Region (U has approved
your response (o peragreph E

B immediately inform users o
persons 10 whom the devices have been
distributed. including NRC and
Agrvement Stste licensees persons 1
the United Stater exempted from the
NRC licansing requirements. o § the
Departmant of Energy and distribuiors
outside the United Sintes. of

(1) The incidents idertified (n Part 1}
of tis Order

(2) Any sppropriste (formation thus
far developed related 10 the ~ossible
cauos of the leakage/contamu. Jtior
(device fallure)

(3) Instructions to prompLy notify 1M

f there is any resson to believe or
suspect the devices in their possession
might also have failed: and

(4) The requirements of 10 CFR
J1.8(ci8)

C. A copy of the information notice i+
paragrap. B above shall be sent to the
Regionsl Administrator. Region (1}
along with @ list of users or persons ¢
whotm (A2 notice 14 sent (Uniess the st
nas Deen previously upplied 10 the
# cunnistrator). Should reports of
P oantal or suspecied device failure

uBErS OF other persons be rece ve
IM shall noufy the Regione|
Administrator Region (1l of ¢ ¢ Tport
within 24 houry

D Immediately commence lesting of
the devices presently n use sufficien
define the potential scope of the des 3
failure problem ard. based 2n the data
Scquired slong with any other relevani
informs en devel.ped through analysu
subtait within 14 days to the Regional
Adtinistretor Region UL & plen for
spproval of an expanded test and user
nformation program whict provides s
high degres of assurance tha! sdditionas
(ailed devices. f any will be identified
The plan should be accompanied by the
resuiis of tee! dets developed during th
14 dey partod. any othe: relevan!
information dnd ¢ fustification for the
plan

E Analyms the couses of device
[ilure described o Part U of thie Order
and any other devics ‘ailures
subsaquantly \dentified & v result of

[0 euntivg . paragraph D
ohvnudm:h;

AM.ITII detalies
(schoicel resnit of the amlpets and the
COTECU Y achiens propossd tnchuding
A0V Ut e tes 0D Gevices abready
distributed.

The Regranal Administrsior, Region
UL mey relec o rescind aay of the
omnmu-mumuwcn
pood cause shown

v

Pursuant to 10 CFR 2,204, the licsnses
or eny other pereson adversely affected
by this Order may request & hsaring
within 20 days of the date of this Ovder

Any request for & hesring shall '
submitted to the Director of the Ofiice of
Nuclear Materials Safety and
Sefeguards. US Nuclear Reguletory
Commussi~n. Washingion. DC 20888
wilh copies 1o the Assistant Geners)
Counsel for Heerings st the same
address. A copy of any request shall be
sent (0 the Regtonal Administrator
Region (1L 799 Roosevelt Road. Glen
Ellyn, lllinois. 80137, If & person other
than the licenses requests o hearing
thet person chall set forth with
particulanty in sccordance with 1 CFR
4714 the manner (& which the
petitioner s interest is adversely o ffected
Oy this Order. A squest for & heanng
shall noi stey the immediate
effectiveness of this Order

(I & hearing (s requested by the

ICENBEe OF € person whose (nteres! 13
adversely affected. the Commission
shall issue an Order designating the
time and place of any hearing If &
nearing is held the issue to be
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commdered 8! such hearing is whether
this Order should be sustained, o

For the Nuciest Regulstory Commussion

Diated o Rock il Marylend this 25t day
ol lunuary 108

Tlugh L Thompeon 1.
wetur. OFice of Nutleot Malo'valc Sofery
il Soleguards



Coufvmatory Order Modifying Licenss
Effectve hmmedis iy

1

Minnesots Mining and Manulect
Company (3M: Licenses) s the holdcr o
several byproduct material licenses
issued by the Nuclear Regulatory
Commissson (the Commission or NRC)
pursuant 10 10 CFR Part 3. License No
27 0008708 was issued on February 17

. Wit mos! recently amended on

5 6, 1987 and expies o Maey 34
1992 This license suthorizes the
L-ansee 10 use & vanety of
wsdionuchides. including polonium-10
(Po=210). and to conduct & vanety of
sctivities with these materials including
manuiscturing testing. installing and
repainng rediosciive sources. and the
devices (b which are used.

License No. 22 320 was ispued
on July 12 1988, was mos! recently
amended on May 8 1987 and expires on
July 31, 1990, This license. iseued
pursuant e W CFR Parts ¥ and 32.51
suthoriees the licenses to distribute Po-
210 sources for use (n Natic sliminstion
devices 10 parsons generslly licensed (n
sccordance with the provisions of 10
CFR 314 The authorized devicss
include Mode! Numbers 902, $02F snd
S06-008. imctusive (LU $00 series ).

On january 25 1988, thess Licanses
were modified by an nmediately
s Yective Order

l
As more fully described in the Order

Modi license. Effective
lnmo'x‘“my‘ dated january 25 1988, the

.

NRC determined that the use of the
above-described static eliminstion
devices has resulted in significant alpha
contamination on worker clothing and o
& number of facilities. As of january 28
1988, the root causes of these
contamaaation incidents had not been
identified. These causes could be related
10 manufacturing defects, environment
snd conditions of use. and/or other
unknown factors. The devices of
concern appear 1o be Model Nos. 902
902F 908 and 908 tha! use compressed
air. rather than ambient blown aur. The
tota! rambyr of these static elimination
devices being used by genersl lioensees
is not presently known to NRC. The
facts demonstrate an immediate
potential for rediologica) hazard to

personnel working with the stetic
eliminators and others present in the
sres of use. Accordingly the
Commission found that the public
heslth safety or interes! required thet
the lanuary 25 1988 Order be made
effective mmediately The Order
modified M s License a1 follows

A The suthanty o distnbuie Modal Nos
P02 S02F S0 and 08 poleruws 210 slele
cmnmun devices (the devices) s
suspended untl! the | Admin stretor
Region [1] har owxr‘w reeponse o
peragraph £

B immedistely inlorm users or persens W
whom the deveces have been distrbaed

including NRC and | S
Licensees 0 the Uniiet Siaies
exempiad the NRC Licansing

end distributors oulsos the Unised Swiem. of

(1] The incadents identified 1 Part D of this
Order

(21 Any appropriate information thes fer
developed reinted 10 the possible cause of U
lew contamination | device faliuee )

(3 o promptly notly S ¥
(here 18 Ny roeson 10 elleve o sunpes e
?m:.;upw-‘mm
"l

CA
paragraph B above shall be san! w the

Regianal Administreior mm»iﬂ'
with & st of users o persons 1o whom
notice s sent (uniess the List has been

previously supplied 10 the Administrs tor)
Shoud of potential or suepecied
device from weers o other pereans be

|

mE
>
s
]
pork

technical resalls

corrective actions proposed including any

| milabons ob devices alresdy diatributed
The Admaustreior Ragron (0L

may relax or rescind any of the above

condiLons Of fequUiremEnts Upon good cause

shown

i

Subsequen! to issuing the lanvary 25
1988 Order the staff received a it brom

IM of penerel hoensees wimch possase
slatic eliminetor devioss sffected by the
Order Included in the list were genersl
licensaes which sppesr 10 be
manubsctuning products or packages for
products such & food beverages
pharmaceuticals cosmetics medical
products and other producis which are
1o be consumed by ot applied 10
humens NRC inspectors reviewing
moards the week of january 24,
1980 ot the 3M Center i S0 Peul
Minnesols alsc detmrmined tha! thare
were undice bane of & pumber of failed
devices during lbhe previous yeur
including devices wead ot facil)

which manulscture products (or humas
sonsumpton Furtber and

1
|

24 NRC
sdditions)

\nclwding
and food

E

Al
i i
ik

|
|

|
s
;

i
Er
hil

On February 6 1086, the licsnses
issued o letter 1o sl of it customers

letier deted Pebruary 5. 1988 We bave
determined to confirm 3M's sction by
thas Order

v

Accordiagly. \s view of the foregang
and pursast to sections B1. 1010 181c
1611, i®10. and 182 of the Alomic Energy
Act of 1964, as amended. and the
Commisston ¢ tiens o 10 CFR
2.204 and 10 CPR Parts 36, ¥ and 32 /1
11 hersby Ordered. effective
immediciely. thot license sumbery 23-

Enclosure



0008 708 arw 22 <08 7-12C are moxtrfied
os follows L

2.714 the manmer in wirich the
tHtioner's diterest 1 sdversely affected
:;mon-,amc..mm
shall not stey the mesediety
on‘rumdhww
& hoaving s requevtad by ¢ pereon
whoss witavest tv edversely affected (he

be considered st such & hearing »
whether this Order ahould be v tained.
For the Nuclesr Regulatory Commussson
Hugh L Thompson, |r..
Oirector. OMice of Nuclear Maowrials Sofery
nd Sofeguards.
Dated at Rockville. Marylasd dis Sth dey
uf February 10860

' Vol. 83 No. 37 / Thursdey February 25 1988
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Order Modifying Licessse. BN ective
| mmeresedy

!

Minnesots Miing and Ms ufacturing
Company (i or Licenree s the holder
of severs| byprodue avenal icenses
ssusd by the Nucie . r Reguls lory
Commisssos (the Commsaion or NRC)
License Mo 220008700 was ssusd on
February 17, 1904, was mos! recently
emended on May & 1987, and experes on
May 31, 1982 Thus license suthormes the
Licenses 0 wse & vanety of
redwnncives. moisding palotum 210

I Vel 83. No

e ey n——

(Po-210) and to conduct & samety of
Eclivities with “iese matenals ncluding
me e ting. nclalling and
repaInng rediosctive souroes. and the
devices in which Uhey #re used

License No 22-00087-220 wes ssued
on July 13 1068, was most recsnlly
amended on May 5 106, and expires on
July 31, 1900, The License suthorizes the
Licenses to transfer Po-210 sources for
use i stetic elmination devices to
persons gensrelly Heensed (1n
sccordance w.th the provisions of 10
CFR 1.5 The suthortzed devices
nclude smong others. Model Num* ~ry

$02. 902F snd 906000, inclustve (the 900
seriee)

On jaouary 25 1088, those Losnses
were modified by an immediaiely
eMective Order Losnises were
further modified by an immediately
effective Confirmatory Order on
February & 1988

fl
As more fully described in the Order

Mo License, Effective
Imoomy, dated jan 25, 1988 the

NRC had determined tha! the use of the
sbove-described stetic eliminetion
devices hae resulied in signtficant alphe
contamination on worker clothing end in
s number of facttities. As of january 28,
1968, the root couse of these

then known demonstreted sn immediate
potential for redéological hezards o

e reoveeel with the static
oliminators and present in the

the january 28, 1988 Order ba mede
effective immediately The Order
modified 3M's i .censes and, among other
things. suspended the suthonty to
distribute Mode! Nos. 902, 908 end
908 polonium- 210 statie elimination
devices

As more fully described in the
Confirmstory Order MM’ License
Effective Immedistely dated February 8
1988 NRC subssquently learmed of
multiple instances of fallures of Mode!
Nos 902 902F 908, and 908 devices
Many of these fallures occurred st
facilities where general [icensees
manufacture products or peckeges for
products. such es food. bevereges

37 / Thursday February 25 1988

Notices

pharmeceuticals. cosmetion. medical
products. and other items winch are 1o
be consumed by or spplied to. humans
On February 5 1988 the Licanses
isound & letier 10 all of 11s customers
using the specified modeis of the desice
directing such users (o remove the
devioes from applications related 1o he

time. the cause(s) of the latlures of these
devices (s not known.

Or February 6 1988 3M submitied »
briel report of its work under the Order
of January 28 The staff me: with 3M sl
Region (Ll offices on February 11. 1088,
10 discuss these results and to hear 3Ny
proposed plan of action other
things. IM senijor exé utives indiceted
that IM planned to voluntarly withdraw
all static elirinsiore (regardiess of
model numb#i) used 10 the packaging of
food. beverages. pharmaceuticals, and
cosmetics

In view of the wide use of these
devices. the increasing number of failed
devices of various model nutsbers, the
current uncertaunty as 1o the failure
mechanisms and the potential for
contamination and the consequent
exposure of humans. the Commission
finds that the public heaith safety and
interest requires that! ali such devices
regardiess of model number be
withdrawn from use by general

Enclosure 4



immedisiely

Accordingly . in view of the foregoing
W sections 81,1810, 181¢,

Energy Act of 1964 as amended. end the
Commission s regulations i 10 CFR
2.204 and 10 CFR Parts 30 and 32 11 (s
hereby ordered. effective imimnediately.
thet hoense numbers 22-00087-08 end
22-00087 -32C are modified a8 follows

A SM e required to inform all users of ol

P08 in acoordance with i1s instructions
Not loter than March 4 1988 3M shall

submit o the Regiona! Admirustrator Region
UL 8% Roosevel! Rosd. Glen Ellyn [linow
00157, ¢ writen report describing the exien!
1o which 1t hae complied with this Order and
the Pebrwary 5. 1008 Order The report shall
inciude the names. sddresses and teiephons

ey
1
itf |
sgf‘ g
£°8

F;mdm' ! the same address. ‘ﬁ 10
7™ Roosevelt Rosd. Clen Bliyn. linow
60137 If & pery o other than the
Licenses requests & hea tha! persan
shall set forth with particularity in
sccordance with 10 CFR 2.714 the
manner in which the petitioner s interes!
is adversely affected by this Order A
request for a hearing shell no! stay the
immediate effectiveness of this Order
If ¢ hearing is requested. the
Commission shall issue an Order
designating the time and place of any
hearing il & hearing is heid. the isaue 10
be considered al such @ hearing s
whethe: this Order should be sustained

sor / Vol. 83 No

S ————————————————a—

For The Nuclear Reguls iory Communsion
Robert (4 Bevnars,
Owputy Direcior O%ias of Nuclear Moreral
Sofety and Sofeguards

Dated ot Rockvills Maryiand this 12th day |
of February 1988
[FR Doc 804010 Viled 1648 848 am)
L OGN e

37 /| Thuredey February 25 1088 / Notices
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Licessee Lo use & variety of
redionuclides. including polonium 210
(Po-210). and to conduct & vanety of
sctivities with these materials including
manulacturing. lesting, installing and
repainng radioactive sources. and the
devices i which they are used.

License No. 22-00087-32C was isoued
on l.:‘n.y 1:. a:’l. ;:u recently o':l’-md
on 1087, expires on 5.,
1990, 1‘m license authorizes the
Licanses (o transfer Po-210 sources for
Use in slatic eliminetion devices (o
persots generally licensed (o
sccordance wilb the provisions of 10
CFR 1.8 These koenses were modified
by an immedistely effective Order on
January 25 1908 an immediately
effective Confirmatory Order on
February & 1868 and & third
immediaaly effective Order on
February 12 (w88

As more fully described in the Order
Modityung Licenss. Effective
Immediately. dated January 25. 1988 the
NRC had determined thet the use of the
ebove-described static elimination
devices had resulted in significant alpha
contamination on worker clothing and in
8 number of facilities. As of January 28,
19688 the root causes of Lese
contamination incidents had not been
identified These causes could be related
to manufactunng defects. the
environment and conditions of use. and/

sy February 25 1088 / Notiw

e m—— DU

Jt other unknown {actors. The devices
initially of concern sppeared 1o be

| Nos. S0L 902F, 208, and 900 tha!
A The pumber of

i
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il
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i
il
i

|
|
i
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i
it
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i
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|

HHE
il
it
HH
it

As more fully described in the Order
Modi Licenss. Effective
Im tely. deted February 12 1088
NRC ouhnqumlr learned of failures of

devices iden by model numbers not
specified in the Orders. These
failuree incl both blown air and

bar-type static eliminetors that are used
in plents the: manufacture products and
packages. of pata.e materials for
products. which ~Onstituts 8
direct pathway for exposure |
contamunated The cause of these
faliures was not then known

On February 8 1078, 3M submiited o
brief report of its work under the Order

Enclosure
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of lanuary 25 The stall met with 3 ot
fegion WU oMces on Pebruary 11, 16688 (0
discuss these resulis and (0 haar IM 3§

proposed plan of sction
Among other IM senior
erecutives tha! M planned w0

voluntartly withdraw all static
eliminators (regardless of mode!

in view of the wide use of these
devicas for products imended for human

|
|

IM had of earlier leaking
devices) ware also and causing
contamuns tion of the phace

dete. stauc slmunators bave

expenenced frequent failures in what
Eppesr 10 be normal and customery
INGUItNA| environments 1.6, under
ordinary condiVoos of use) Such
failures are w direct conflict with the
lIcansag bas for these devices
including the requaremants of 10 CFR
JLSL(aN2N1) whuch siates part. that
[u|rder ordinary conditions of
handhng storuge and use of the device
the byproduct material contatned i the
devios will not be relessed * * * " In
neither the February 6 1988 report
submitted by IM nor the Pebruary 11
1988 meeting with NRC did 3M submut &

mumxﬁl of sction requirnd by
Section :::U'oph D. of the jenuary

25 Order. which required such & plan it
}orndt:h‘::(u”(u..n
ebruary 8). Al ebruary 11 mee

IM indicated the! 1t would need an -
edditional two wesks 1o prepare sach &

plan of action.

Based on the information presenied
above (La. reports of laliares of deviose
not affected by the | 25 1008
Order: 30 lallure 10 Cus LOmME S
IM's fellure to take effective correct ve
sctions after that & retwned

maler the pervasive potential for
exposwre of personnel working with
these devices as well as olher person, o
the area of use and the potential lor
contaminauon of products manulecrured
with the assstance of IM stetic
eliminators of all types and widely
distribuied 1o membery of e public. the
NRC finds that! the public health. safety,
and wteres! require tha! Lhe sctions
specilied i Section [V of thus Order be
made effective unmedistely

The NRC has been wnformed that
some of these Po-210 static elumine lors
are used 0 indusinial or commercial
service where suppression of slauc

writing by
B IM shall immadiaiely notfy by

First Clase Mal (1) all geners! Licanssss
using static elimination devices
containing Po=-210 and manufactured by
IM and (2) el distributars outsicle Lhe
Uniled Statas that the NRC bas meued
an inmediataly sffective Order

modify ing the peners| License provided

Cla 315 o suspend use of such

C IM shall instroct users of Lhe
devices te retam them 10 3M as 5000 &8
feasibie but within 90 days of the date of
this Ordar. excep! as provided by the
Order of February 8 and 12 1084 3M
shal also furaish il customens wilh
ohxppu’tmm and packspng
materials as may be necsssary for the
sale retumn of the devices 10 IM.

D Upoa receiving the retoroed
devices [rom its customers. IM sha ll
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promptly test the devices for detectabie
Ieakage Wher detectable onkege iy
found. 3M shall notify its customers of
the potential contamination of theyr
workplace and als0 notily the NRC or
Agreemen: Siste as appropriste. of the

leaking device
E 3M shall submit to the Regional
Administrator Region (1l 799 Roosevel!

Road. Glen Ellyn. [llinos 80137 wntten
reports describing the exten! to which It
has achieved compliance with
Paragraphs A B C and D above
including the narmes sddresses and
telephone numbers of all users who
were not notified as required. and the
reasons therefors. and all users who
failed 10 retumn the devices by the dates
specified in Paragraph C Reports shall
be submitted st intervals not 1o exceed
30 days. with the first report due not
later than March 21 1988

The Director. Office of Nuclear
Maeterial Salety and Saleguards may in
writing relax or rescind any of the above
conditions for good cause shown by the
Liconsee

v

Within 80 days of the date of this
pursuant to 10 CFR Section
2.202(b), the Licensee shall show cause
why License No. 22-00087-32C should
not be revoked in its entirety and why
License No. 22-0008" -0 should noi be
revoked to the axtant it guthorizes
manufacturing of static elumination
conta Po-210. The Licenses
shall show cause by filing & written
anewer under osth or affi nation setting
forth the matters of fact and law on
which the Licensee relies. The answer
shall be submuitied to the Director. Office

:!. Nuclear “U“:ﬂ?:’ “mléfu
feguards. U S Nuclear tory
Commission. Washington DC 208858

Material Safety and Safeguards. U S,
Nuclear Regulatory Commuseion.
Washignton. DC 20888 with copies to
the Assistant General Coursel for

1 &t the same address. and (o
the Regiona! Administrator Region (1]
79 Roosevelt Road. Glen Ellyn. Llinois
80137 I & person other than the
Licensee requesis o hearing. that person
shall se! forth with particulanty in
accordance with 10 CFR 2.714 the
manner in which the petitior.er s interes’
i adversely affected by thu Order A
request for a heanng shall not siay the

imme ate effectiveness of the sctions
callec o by Section [V of this Order
I8 50 ning 19 requested. the
Commis: = shall issur an Order
designats, . the time and place of any
hearing L1y “earing is held the issue 10
be considere &l such ¢ hearing u
whether this « der should be sustsined
For the Nucisar Regulstory Commissson
Robert M. Beruers,
Deputy Drrector. Ofice of Nuciear Matera/
Solely end Sofeguaros
Dated o1 Rockville Maryland this 18 wey
of February 1988
(FR Do 884017 Flied 2-24-88 048 am|
L COUE e

R TR
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1, INTRODUCTION

On January 25, 1988, the U, S. Nuclear Regulatory Commission (USNRC)
1ssued an order to the Minnesota Mining and Manufacturing Company (3M) sus-
pending the distridbution of certain static eliminating devices containing
polontum-210, This suspension of distribution was prompted in part by the
fact that Ashland Chemical Company reported (to the NRC) radicactive
polontum-210 contamination at 1ts 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 facilities.

Static eliminators of this type contain radioactive polonfum-210 which is
fused into smal) (30-35 um diameter) spheres, sometimes referred to as
microspheres. These microspheres are composed of a zirconium pyrophosphate
(ZrP50,) ceramic. The polonium-210 1s purified [1) and adsorbed on the outer
layers of the microspheres which are then fired at 700°C to form a ceramic
bead containing polonium=210, After firing, the microspheres are plated with
a nickel coating of approximately 1 um, These microspheres are then incorpo-
rated into an epoxy binder, The epoxy fs then installed into the metal tube
used as the static eliminator, The release of alpha particles ionizes come
pressed air blown through the device which reduces the static charge on sur-
faces onto which the fonized air is directed (Figure 1),

In order to independently ascertain potential failure modes of the 900
series M static eliminators, the USNRC contracted with Brookhaven National
Laboratory (BNL) for a fatlure investigation of a sample of the eliminators
used at the Ashland Chemical, Easton, Pennsylvania factlity, This failure
investigation was to encompass the following:

1. Receipt and visual inspection of new and failed devices;

2, Wipe surveys of new and failed 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 photcgraphy

b, Disassemble/section devices

c. Optical microscopic examination of device internals/photography

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

T™his report 1s the documentation of the failure investigation,

e



A tonta) 0 vr‘ro',,l i r ":‘, UM series M g"'(!'" '3 minat re were sent t
BNL frem the Ashland Chemical Company., A thirty-fifth (as yet unboxed) spec-
imen was sent to BNL after the investigation was complete, Twelve of the
static eliminators received were new, unused devices (samples 1-12, Table 1),

"9

Two of these new devices D74465 and D7447]1 were chosen at random for
sectioning, The remainder of the devices (other than 12 new ones) had seer
service at the Easton, Pennsylvania facility, Samples “B," “1.," D64601, and
074410 were also chosen by the BNL investigator to be reasonably representa-

tive of the Ashland Chemical's service environment (Table | Nos, 14, 21, 29,
and 30
Sanples "“B" and "I’ 1D #14 and 21 in Table 1) were used in Ashiand's

automatic bottle washing facility, The service conditions were compressed air
blown through the devices at 90 psi in a moist afir environment at 140°F

(60°C).

Samples V64601 and D74410 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 lemperature and moisture conditions,

The six specimens chosen as the BNL samples were ‘hotographed (Fijures
2+7), Filve of tre Zevices apoeared to be jacketed 1r tcainless steel while
064601 (Figure 4) gave the appearance of being made frum a copper alloy
(probably brass).

Three of the devices appeared to have scratches on them from sérvice
Figures 4, 6, and 7) with device “B" having gouges on the outside surface
similar to those which pliers mi¢ roduce (Figure 6

nhe

4 p

tach of the devices was dry wiped (smeared) on the exterfor surface, The
wipes were counted in an alpha scintillator, The results of this survey are
shown 1n Table |. 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 stil)
sealed in the original 3M plastic bag,

Since it was apparent that normal handliing could possibly loosen the
polonfum microsphe-es from the devices; D74465 and D7447]1 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 or
each end of the device against a hard surface., The intent was not to damage
the device but only to ascertain {f rough handling

to g could loosen the micro-
spheres from the epoxy matrix,

The resultant four pieces of tape were then counted in the alpha
scintillator, Specimen D74465 displayed no measurable activity on eitter tape
sample while D7447] had an activity of 339,100 cpm (916,486 dpm) on the female
end tape sdecimen (the male end chowing no activity), This activity (916,48¢

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
-»‘pop-v»,‘v, $ 0»‘ -,«'n’a(w!r:‘ inan ""’.P"'




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

Sample

[dentification

Gross cpm

Net cpm

g

24,
25,

D74464
D74465
D74466
074467
074468
D74469
D74470
D74471
074472
D74473
D74474
074475
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N

062253
062251
D64601
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Bag 4 - Label Torn
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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 partice
ular device had been used at the manual filling station where 5-65 psi dry
compressed afir 1s blown through the device and ambient temperature ang humid-
ity conditions are present,

Exanination of Device 074410

The second device used at the manyal filling statfon (D74410) had an ares
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, 1t 1s believed that the area is characteristic
of original manufacture, since no additional marring or disruption of the
epoxy/microsphere matrix was found,

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 from the epoxy (Figure 30).

Examination of Device “B"

Static eliminator "“B" was obtained from the automatic bottlie washin
facility at Ashland Chemical, The device was subject to compressed afr at 9
psi, at temperature 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“ 1ike appearance to the epoxy material, Addi-
tionally, damaged and cracked microsphe .5 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 1s 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 "I") from the bottle washing facility
was examined and had the same discolored appearance (Figure 39) as Device "B."






6. DISCUSSION

The potential safety health hazards from 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 eliminatois, Various solvents
were used (including water) in the testing, After the required immersion 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 nCi which shows that
the adhesive which secures the microspheres in place wae definitely affected
by the water, The observations of this investigation appear to echo a need
for a more carefu! look at the environmental conditions under wnich the static
eliminators may be operated.

A previously mentioned report [1] stated that the microspheres themselves
ware sample tested in solutions of both 3N HC! (hydrochloric acid) and 1% EDTA
(1* -vlenediamine tetraacetic acid). However, the epoxy binder may not have
<, <red such rigorous testing.

The observations of cracked and damaged microspheres on non-radioactive
samples and on new, unused devices/reinforces the hypothesis that quality con-
trol of microsphere manufacturing methods deserves closer scrutiny,

The deposition of 0.4 uCi 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 (sti1]l in the original plas-
tic envelopes) devices 1¢ 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 conditfons; 2 at
140°F and moist air) suggests that the epoxy binder may not be suitable for
the current service conditions,

«13e



6. CONCLUSIONS

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

1,

The manufacture of the 3M microspheres do not consistently pioduce
uniform and perfect spheres., There 1s evidence that cracked and
broken microspheres are being produced and incorporated into static
eliminating devices,

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

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

The epoxy binder appears to suffer significant environmental 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 2
significant contributor to the contamination by loose microspheres or
microsphere fragments,

-«13.
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Figure 1 Sketch of a typical series 900 M static eliminator.
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Figure 4 Photograph of static eliminator D64601 from the manual filling station.
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