NUREG-1153

Inspection Report

of Unauthorized Possession and
Use of Unsealed Americium-241
and Subsequent Confiscation

J. C. Haynes Company, Newark, Ohio

U.S. Nuclear Regulatory
Commission
Region |l

.....

85121:8%28 851130
PDR 3
1153 R 3 PDR



NOTICE
Availability of Reference Materials Cited in NRC Publications
Most documents cited in NRC publications will be available from one of the following sources:

1. The NRC Public Document Room, 1717 H Street, N.W.
Washington, DC 20555

2. The Superintendent of Documents, U.S. Government Printing Office, Post Office Box 37082,
Washington, DC 20013-7082

3. The National Technical Information Service, Springfield, VA 22161

Although the listing that follows represents the majority of documents cited in NRC publications,
it is not intended to be exhaustive.

Referenced documents available for inspection and copying for a fee from the NRC Public Docu
ment Room include NRC correspondence and internal NRC memoranda; NRC Office of Inspection
and Enforcement bulletins, circulars, information notices, inspection and investigation notices;
Licensee Event Reports; vendor reports and correspondence; Commission papers; and applicant and
licensee documents and correspondence.

The following documents in the NUREG series are available for purchase from the GPO Sales
Program: formal NRC staff and contractor reports, NRC-sponsored conference proceedings, and
NRC booklets and brochures. Also available are Regulatory Guides, NRC regulations in the Code of
Federal Regulations, and Nuclear Regulatory Commission Issuances.

Documents available from the National Technical Information Service include NUREG series
reports and technical reports prepared by other federal agencies and reports prepared by the Atomic
Energy Commission, forerunner agency to the Nuclear Regulatory Commission.

Documents available from public and special technical libraries include all open literature items,
such as books, journal and periodical articles, and transactions. Federal Register notices, federal and
state legislation, and congressiona! reports can usually be obtained from these libraries.

Documents such as theses, dissertations, foreign reports and translations, and non NRC conference
proceedings are available for purchase from the organization sponsoring the publication cited.

Single copies of NRC draft reports are available free, to the extent of supply, upon written request
to the Division of Technical Information and Document Control, U.S. Nuclear Regulatory Com-
mission, Washington, DC 20555.

Copies of industry codes and standards used in a substantive manner in the NRC regulatory process
are maintained at the NRC Library, 7920 Norfolk Avenue, Bethesda, Maryland, and are available
there for reference use by the public. Codes and standards are usually copyrighted and may be
purchased from the originating organization or, if they are American National Standards, from the
American National Standards Institute, 1430 Broadway, New York, NY 10018.




NUREG-1153

Inspection Report

of Unauthorized Possession and
Use of Unsealed Americium-241
and Subsequent Confiscation

J. C. Haynes Company, Newark, Ohio

Manuscript Completed: November 1985
Date Published: November 1985
Region Il

Division of Radiation Safety and Safeguards
U.S. Nuclear Regulatory Commission
Glen Ellyn, IL 60137

.....



ABSTRACT

This U.S. Nuclear Regulatory Commission report documents the circumstances
surrounaing the March 26, 1985, confiscation and subsequent decontamination
activities related to the use of unauthorized quantities of americium-241 at
the John C. Haynes Company (licensee) of Newark, Ohio. It focuses on the
period from early February to July 26, 1985. The incident started when NRC
Region III received information that John C. Haynes possessed unauthorized
quantities of americium-241 and was conducting unauthorized activities (dia-
mond irradiation). By July 26, 1985, the decontamination activities at the
licensee's laboratory were concluded. The licensee's actions with diamond ir-
radiation resulted in contamination in restricted and unrestricted ar:as of
the facility. The confiscation and decontamination activities required the
combined efforts of NRC, Federal Bureau of Investigation, U.S. Department of
Energy, Oak Ridge Associated Universities, the State of Ohio, and the U.S.
Environmental Protection Agency. The report describes the factual information
and significant findings associated with the confiscation and decontamination
activities.
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1 INTRODUCTION

1.1 Scope

This report by the U.S. Nuclear Regulatory Commission (NRC) documents the
circumstances surrounding the March 26, 1985, confiscation of unauthorized
quantities of americium-241 from the John C. Haynes Company of Newark, Ohio
(licensee), and the subsequent decontamination of the licensee's facility.
The report focuses on the period from early February to July 26, 1985. The
incident started when NRC Region III received information that John C. Haynes
possessed unauthorized quantities of americium-241. By July 26, 1985, the
decontamination activities at the licensee's facility were concluded. The
report provides the details of the allegation followup, including the planning
by officials of the NRC and the Federal Bureau of Investigation (FBI); the
confiscation of the americium-241 and subsequent cleanup operations; safety
concerns; and institutional (offsite agencies) response to the event. The
primary objective of this report is to stress the serious hazards involved
with unauthorized possession and use of large quantities of unencapsulated
americium-241.

The report does not cover in detail the criminal justice aspects of the case
which are under the jurisdiction of the U. S. Department of Justice.

1.2 Background

This report is the product of an NRC task force composed primarily of represen-
tatives from the Region III Office. The task force received assistance from
the U.S. Department of Energy (DOE), Radiological Assistance Teams (Battelle
Columbus Laboratory and Monsanto's Mound Laboratory), the FBI (Columbus, Ohio,
Office) and the Ohio Disaster Services Agency. The information documented in
this report was developed through observations, measurements, interviews, and
record reviews.

1.3 Executive Summary

During the early 1970's the licensee was authorized to use curie quantities
of americium-241 for purposes of inducing color changes in diamonds. At one
time the licensee was authorized to possess up to 25 Ci of unencapsulated
americium-241.

The iicensee's facility (authorized place of use) was located in a rural area
on Parr Road in Licking County, Ohio, approximately 18 km southwest of Newark,
Ohio. The facility resembled a residential dwelling with the exception of a
15 m? laboraiory area located in the northwest corner. The remainder of the
house had been used at various times as living quarters.

The licensee claimed to have dealt with the irradiation process only until 1973.
In 1974 the licensee claimed to have disposed of all radioactive material with
the exception of 85 mCi of contaminated articles. These claims were later
found to be false.
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On the basis of a history of poor performance and a determination by the NRC
that radioactive contamination existed in both restricted and unrestricted
areas of the facility, in 1981 the NRC issued an Order to the licensee
restricting the license to "for storage only" and requiring decontamination of
the facility. The licensee responded to the Order by naming himself as the
principal individual to perform the decontamination activities. The NRC did
not grant the licensee authorization to perform the cleanup and amended the
license by authorizing "possession and storage only" of approximately 85 mCi of
americium oxide in contamination and waste. That amendment did not authorize
the licensee to receive, use, decontaminate, or remove any radioactive material
from the facility.

In 1983 the licensee requested termination of its license and decocntamination
of the facility, claiming financial inability to pay for the cleanup.

In 1984 the NRC issued an "Order to Show Cause" why the licensee should not
decontaminate its faciiity. The licensee again responded by claiming financial
inability to pay for decontamination of the facility.

Because the NRC felt that the facility, as it existed, was an unacceptable risk
to nearby residents and the environment and the licensee was financially unable
to pay for the decontamination, the NRC began to seek alternative funding.

The U.S. Environmental Protection Agency (EPA), through its Superfund Trust,
agreed to determine whether this site qualified for the Superfund Trust.

In early February 1985, NRC Region III received an allegation claiming that
the licensee, John C. Haynes, was in possession of and using large amounts of
americium-241 for the irradiation of diamonds.

The matter was referred to and accepted by the NRC Office of Investigation
and the FBI.

From mid-February until March 26, 1985, NRC personnel met with the FBI on
numerous occasions to discuss plans for the confiscation of the material.
Radiological safety training was provided to FBI agents and key NRC personnel
because of Lhe hazards involved with americium=241.

At approximately 8:00 a.m. on March 26, 1985, John U. Haynes was arrested at
his residence on charges of illegal possession and use of radioactive material
and making false statements to the NRC. On that day, the FBI and NRC confis-
cated 10.56 Ci of americium=-241 and four contaminated diamonds. Surveys
performed at the facility by the NRC revealed that approximately 2-4 Ci of
americium-241 remained in gloveboxes at the facility. To ensure against
vandalism or unauthorized entry to the area, the NRC contracted with the
Licking County Sheriffs Department to provide around-the-clock security.

On April 5 and May 10, 1985, the NRC issued Orders to the John C. Haynes
Company allowing persons or an agency authorized by the Commission to perform
decontamination activities at the facility, restricting the licensee or other
persons not authorized by the NRC to enter areas under the control of the NRC
or its agents, and holding Haynes responsible for any costs associated with the
decontamination.



To ensure that no contamination spread to any areas offsite and to ensure that
nearby residents had not been exposed to radioactive material, the NRC provided
home surveys, water and soil samples, and offered whole-body counts to nearby
residents requesting an evaluation. A total of six residents requested surveys
and water and soil samples, and five residents, including Haynes, requested and
were provided whole-body counts. The results of those surveys and whole-body
counts proved to be negative. Accordingly, NRC surveys confirmed that no
offsite contamination was detected.

On Apri) 17, 1985, decontamination activities began at the facility. The work
was performed by Battelle Memorial Laboratories and Oak Ridge Associated Uni-
versities (ORAU) at a total cost of approximately $385,000. The funding was
made available through EPA's Superfund Trust. An additional 12 Ci of americi-
um-241 were found at the facility, thus bringing the total amount of americi-
um=-241 confiscated to 23 Ci.

Throughout the entire decontamination of the facility, NRC Region III personnel
were onsite monitoring the activities. All americium-241 confiscated was trans-
ferred either to Mound Laboratories in Miamisburg, Ohio, or to Battelle Labora-
tories in Columbus, Ohio, for storage pending eventual disposition at a burial
site.

On July 26, 1985, decontamination activities of the facility were concluded.

A1l areas were decontaminated in accordance with the criteria in the "Guidelines

for Decontamination of Facilities and Equipment Prior to Release for Unrestricted
Use or jermination of License for Byproduct, Source or Special Nuclear Material,"
dated July 1982, by the NRC Division of Fuel Cycle and Material Safety.

On August 19, 1985, the John C. Haynes Company's NRC license was terminated. At
the time of this printing criminal proceedings by the U. S. Department of Justice
are pending.

1.3.1 Conclusions

Before February 1985, the NRC had relied on information provided by the licensee
that he had disposed of all but approximately 85 mCi of americium-241. Without
the information provided to the NRC by the alleger, it would have been virtually
impossible to determine that Haynes still possessed unauthorized quantities of
americium-241 and was still using the material for his diamond irradiation pro-
cess. The more pertinent reasons for that follow:

(1) A1l inspections performed at the laboratory were announced. Several un-
announced inspections were attempted, but were not successful because
Haynes tnroughout the day and night as a result of other full-time respon-
sibilities at his jewelry store in Heath, Ohio. On the attempted unan-
nounced inspections, Haynes was not present, nor could he be located, and
the NRC did not have authority to enter the facility without the licensee.

(2) The NRC had no way to determine the guantity of americium-241 that Haynes
claimed was disposed of in 1974 because Haynes claimed to have lost records
pertaining to that disposal. In addition, commercial burial sites rely on
the licensee's determination of quantities of radioactive waste and do not
independently verify that determination.
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(3) Haynes kept the majority of his unauthorized quantities of americium-241
at various locales other than his authorized facility.

(4) It was alleged that Haynes knew when the NRC was in the vicinity of
Columbus-Heath-Newark, Ohio area performing inspections, thus he would
not perform any work with the americium-241 until after the inspectors
departed the area.

On the basis of whole-body assays, surveys, soil and water samples, and the
prompt and precise identification of contamination and remedial actions im-
plemented by Federal and State response personnel, it was determined with con-
fidence that no offsite cortamination occurred and that no members of the gen-
eral public receivea radiation exposure as a result of the licensee's actions.
It was also determined that all radioactive material possessed by Haynes was
confiscated.

1.3.2 Lessons Learned

(1) The licensee was financially unable to decontaminate his facility, thus
placing the burden on the taxpayers. This generic problem is currently
being evaluated by the NRC. On February 11, 1985, the NRC published a
Proposed Rule in the Federal Register that would require a licensee to
provide reasonable assurance that adequate funds would be available to
ensure that decommissioning can be accomplished in a safe manner.

(2) Before issuing a license differing from the normal, as was Haynes' license
request for the irradiation of gemstones with americium-241, the following
criteria should be reviewed closely.

(a) A risk analysis should be performed to determine if the risks involved
outweigh any of the benefits to the public.

(b) Prelicensing site visits should be performed to determine the adequacy
of personnel, equipment and facilities, especially if some of the
equipment and facilities were fabricated by the licensee.

(3) The Haynes case is a prime example of the merits of performing unannounced
inspections to ensure health and safety. By announcing inspections lic-
ensees may be given the opportunity to assure that on the day of the in-
spection all NRC requirements would be in order.

(4) In this emergency situation where waste was transferred to DOE facilities
and funding was provided by the EPA, the DOE was not required to expend
any funds for the management of the waste. The NRC was responsible for
securing appropriations for any funds necessary for the waste management
over and above what the EPA provided.

1.4 Licensed Activities and History

During the early 1970's, the licensee was using curie amounts of americium-241
for the purpose of inducing color changes in diamonds. The licensee possessed

a United States patent for the process of irradiating diamonds. The process
basically consisted of placing a diamond in close contact with the americium-241.
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The alpha particles emitted from the americium would cause color changes on the
diamond's surface, thus increasing its market value. The licensee's ultimate
goal was to produce a "green" diamond indistinguishabie from a natural "green"
diamond.

The licensee's laboratory was located in a rural area on Parr Road in Licking
County, Ohio, approximately 18 km southwest of Newark, Ohio (see Figures 1.1 and
1.2). The property consists of two interlocking steel-walled buildings, a house
and a garage (see Figures 1.3-1.5). Both buildings are on concrete slabs The
house resembles a residential dwelling, with the exception of a 15 m? laboratory
area in the northwest corner (see Figure 1.6). This laboratory area was where
operations involving radicactive material were conducted.

The restricted area contained three gloveboxes and a vented hood (see

Figures 1.7-1.10). Gleovebox 2 was used for cleanup activities and glcvebox 3,
according to the licensee, was never used for operations involving radioactive
material. This later turned out to be faise.

The remainder of the house was used at various times as living quarters and
for activities in support of the licensee's operations (see Figures 1.11 and
1.12).

The garage was primarily used for storage of miscellaneous equipment not asso-
ciated with the radiocactive materials work (Figures 1.13 and 1.14). However,
this building did contain two metal drums of contaminated waste materials.

The licensee claimed to have dealt with the irradiation of diamonds using radio-
active material until November of 1973. According to licensee's statements, all
radioactive materials with the exception of approximately 85 mCi of contaminated
materials were disposed of at a commercial burial site on February 19, 1974.
These were later determined by the NRC to be false statements.

The licensee's NRC Byproduct Material License No. 34-13774-1 was originally
issued to the John C. Haynes Company on August 18, 1970. The license initially
authorized possession of three 300-mCi sealed americium-241 sources for the pur-
pose of irradiation of crystalline materials (diamonds). Since the Lime of issu-
ance, the following amendments were made to the license:

May 18, 1971 - Authorized for up to 7 Ci of americium-241 in any form.
November 1, 1971 - Authorized for up to 25 Ci of americium-241 in any form.

September 25, 1973 - License amended to add up to 100 Ci of cesium-144 in any
form.

April 25, 1978 - License amended in its entirety authorizing up to 25 Ci of
americium-241 as americium oxide.

On August 28, 1981, the NRC issued an Order to Modify License No. 34-13774-01
to restrict the license to storage only and to require decontamination of the
facility. That Order was based on a threatened foreclosure on the property
where the laboratory was located by the mortgagee and a concern that this could
result in the licensee's loss of control over the facility. It was also based



on a conce.n of the licensee's capabilities because of his inspection history.

On October 2 and 23, 1981, the licensee submitted a decontamination plan to the
NRC naming himself as the principal individual performing the decontamination.
The NRC did not grant the authorization for the licensee to perform the deconta-
mination because of the previous inspection findings and lack of assurance that
the lTicensee would be capable of conducting such activities. The 1981 Order was
rescinded on June 15, 1982, based on (1) the licensee's demonstration that it had
paid off the mortgage and had cbtained clear title to the property, and (2) an
amendment to the license, issued on April 28, 1982, limiting the licensed acti-
vity to possession and storage only of approximately 85 mCi of americium oxide

as contamination and waste. That amendment did not 3iuthorize the licensee to
receive, use, decontaminate, or remove any radioactive material from the facility.

On August 19, 1983, the licensee requested termination of the license and
decon tamination of the facility, claiming financial inability to pay for
decontamination.

From 1970 through 1981, the NRC inspected the licensee's facility five times.
Numerous violations and concerns were identified throughout that period. Some
of the more serious violations and concerns follow:

(1) The licensee made erroneous statements on the initial application for an
NRC license regarding training and experience.

(2) The licensee received a hand overexposure and failed to report the over-
exposure as required by the NRC.

(3) The licensee failed to conduct proper surveys to assure that radioactive
material was not being spread to adjacent areas of the laboratory.

(4) The licensee failed to use protective clothing.
(5) The licensee failed to sample liquid and air effluents.
i6) The licensee incinerated 'icensed material without authorization.

(7) The licensee stored radioactive waste in an unrestricted area not secured
from unauthorized removal.

(8) Americium-241 contamination in excess of NRC limits existed in both
restricted and unrestricted areas of the laboratory. Note: Contamination
primarily was in the restricted areas. Unrestricted area contamination
was not removable and was evaluated by the NRC as not being a significant
hazard.

Since 1981, the NRC has made numerous announced site visits and attempted unan-
nounced visits to the facility to determine the licensee's status and to

assure that the licensee was performing requirea air sampling and was complying
with the license requirements of limiting activities to storage only. No
violations of NRC requirements were identified during those site visits.

On August 18-19, 1983, at the request of the NRC, personnel from Oak Ridge

Associated Universities' Radiological Site Assessment Program conducted an
extensive radiological survey of the J. C. Haynes facility and submitted to

1-6



the NRC a proposed decontamination plan. The results of that survey determined
that americium-241 contamination existed in both the restricted and unrestricted
areas of the facility (see Appendix A). It was later determined that the re-
sults of that survey were low since Haynes removed the bulk of the americium-241
before the survey and stored it at another locale. The decontamination plan
estimated it would take approximitely 4 weeks to decontaminate the facility at
an estimated cost of $130,000 (see Appendix B for plan and schedule). One of
the major drawbacks of the plan was finding a waste disposal site willing to
accept transuranic waste in excess of 100 nCi/g.

On June 19, 1984, the NRC issued an "Order to Show Cause" why the licensee
should not decontaminate its facility in accordance with the decontamination
plan prepared by Oak Ridge Associated Universities. The licensee responded to
the Order claiming again that it was unable to pay for the decontamination of
the facility. The licensee provided the NRC with documents that supported its
financial status.

Because the NRC was concerned with public health and safety, an assessment

was made of radiological doses associated with the potential release of
americium-241 from the Haynes property. Various assumptions and scenarios were
evaluated in that report based on 150 mCi of residual radiocactivity remaining
inside the gloveboxes. The report estimated exposures to various individuals
in the event of a fire or an intrusion at the facility.

In the event of a fire, the americium oxide would further oxidize to americium
dioxide which is soluble. The major pathways of concern for exposure to this
form of americium are inhalation and skin wounds with critical organs being
liver, gonads, red bone marrow, and bone surface. An individual residing at a
home 70 m from the Haynes property could receive a 50-year dose ccmmitment
ranging from 0.16 rem to 8.2 rem in the event of a fire. EPA's guidance
requires offsite protective measures for doses exceeding 5 rem. In addition,
in the event of a fire, the release of americium-241 could contaminate nearby
property. The EPA guidance states that levels above 0.2 pCi/m? necessitates
cleanup operations. The area of contamination exceeding the EPA's guidance
could extend to almost 250 m from the site in the event of a fire. These doses
assumed a source term of 150 mCi. 1In reality, the NRC found up to 23.0 Ci of
americium-241. Accord-ingly doses would have been significantly higher and the
spread of contamin-ation could have extended several kilometers.

In the event of an intruder entering the laboratory, the critical pathway
would be by direct inhalation. An intruder inhaling air in the hood area for
approximately 30 min could receive a dose commitment of about 25 rem. This
dose exceeds the recommended annual 500 millirem dose limit for members of the
general public. The above values later were determined to be low since the
americium present at the facility was significantly greater than estimated.

On the basis of the results of that report, the NRC felt that the facility was
an unacceptable risk to nearby residents and should be immediately decontami-
nated. Since the licensee was unable to financially decontaminate the facility,
the NRC actively began to seek alternative funding for the decontamination of
the site to alleviate the health and safety problems which existed. EPA

Region V through its Superfund Trust, agreed to determine whether the site
qualified for the Superfund Trust.



1°1 a4nby 4

1&

ALY 3406
SINAVM O T

H1V3H

HHVMIN

ALNNOO NI




e ——— PARR ROAD L p——

! '
! ¢
: i
:
: :
i
B ¢
\ ~

, SRR

METERS

Figure 1.2 Plan view of the Haynes property

1-9



Figure 1.3 Front view of house showing main building and garage
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Figure 1.4 Rear view of house and garage
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Figure 1.7 Restricted area of facility
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Figure 1.8 View of restricted area showing glovebox

Figure 1.9 View of restricted area showing gloveboxes 2 and 3
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Figure 1.10 View of vented chemical cleaning hood



Figure 1.11 View of kitchen area of house

F gure 1.12 View of living room and bedroom areas of house
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Figure 1.13 Exterior view of garage

Figure 1.14 Interior view of garage
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2 EVENT CHRONOLOGY

2.1 Pre-event (Before Confiscation)

In early February 1985, NRC Region III received information that John C. H ynes
of the John C. Haynes Company of Newark, Ohio, was in illegal possession of
americium-241. The allegation was that Haynes possessed large amounts of
americium-241 and was using the material to irradiate diamonds.

On several occasions during February 1985, the individual that provided the in-
formation to the NRC was intervicwed by Region III staff members and a repre-
sentative from the Office of Investigations. Since it appeared that the licensee
was in willful violation of the Atomic Energy Act of 1954 by allegedly possess-
ing unauthorized quantities of radioactive material and providing false state-
ments to the NRC, the matter was referred to and accepted by the FBI office in
Columbus, Ohio.

From mid-February until March 26, 1985, NRC personnel met with FBI agents
assigned to the case on various occasions to discuss plans for the confiscation
of the material. At the request of the FBI, the plans were to be discussed
with no one outside of the NRC with the exception of a few individuals from

DOE who assisted the NRC in the final plans for the confiscation. Because the
FBI agents were not familiar with the handling of radioactive material, NRC
personnel spent consider-able time briefing the agents on the hazards associated
with the americium-241. This included (1) discussing americium-241 (half-life,
physical chemistry radiotoxicity, energy, etc.), (2) finding ways to minimize
the contamination during the confiscation, (3) demonstrating the proper donning
of protective clothing and masks, and (4) stressing the need to minimize a
radiological event coupled with a fire. The agents also were provided with and
instructed in the use of pocket dosimeters.

Extensive and expeditious planning began at NRC Region III, which included:
(1) obtaining current maps of Licking County, Ohio

(2) locating a nearby wnole-body counting facility for evaluating americium-241
lung burdens

(3) arranging flight and ground transportation for NRC personnel assigned to
the case

(4) reserving a rental van to pre-position equipment and personnel near
Columbus, Ohio

(5) preparing emergency kits to ensure that adequate supplies were available
for the detection, assessment and cleanup of an americium-241 incident

(6) preparing photographic equipment
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(7) preparing adequate radiological instrumentation for NRC site team (This
included alpha detection instruments, scintillation meters, and beta-gamma
detectors. )

(8) training all inspectors involved in the proper use of all instrumentation
(9) obtaining a lead container for storing any confiscated americium-241
(10) obtaining drums for safely transporting the americium-241

(11) providing respirators for personnel involved in the initial confiscation of
the material

(12) arranging for the americium-241 to be transported and stored at Mound
Laboratories, Miamisburg, Ohio

On March 23, 1985, the FBI decided that the confiscation would take place on
March 26, 1985, and would consist of confiscating only the portion of
americium-241 that presumably existed at the laboratory on Parr Road.

On March 25, the Governor's Office of the State of Ohio was intormed of the case
and of the planned confiscation. Also on that date, the Department of Energy
and the Ohio Disaster Services Agency were notified to be on standby status in
the event of an emergency. Only key individuals from both organizations were
briefed on the specifics regarding the case.

That afternoon, all NRC participants and key State of Ohio officials met at the
FBI office in Columbus and were briefed on the following plan for the contisca-
tion scheduled for the following day.

The FBI had obtained an arrest warrant for John C. Haynes on charges of illegal
possession and use of radioactive material and for making false statements to
the NRC. In addition, the FBI obtained a search warrant for the Parr Road
facility.

Through conversations with the alleger, the FBI was informed that the material
could be at any of the following locations:

(1) the licensee's laboratory on Parr Road
(2) a jewelry store located in Newark, Ohio
(3) one of two residences located near Buckeye Lake, Ohio

Four teams were formed. Each team consisted of two or three NRC representatives
and two to four FBI special agents. Team No. 1 consisted of two NRC inspectors,
one NRC investigator, and two FBI special agents; this team was assigned to

the laboratory on Parr Road. Team No. 2 consisted of two NRC rep: sentatives
and four FBI special agents and was assigned to John C. Haynes' re.idence.

Team No. 3 consisted of two NRC inspectors and three FBI special agents and

was assigned to the jewelry store in Newark, Ohio, and also to a residence

near Buckeye Lake. Team No. 4 consisted of two NRC inspectors and four FBI
special agents and was assigned to a residence near Buckeye Lake and a
residence in Newark where it was alleged that four recent irradiaied uiamonds
were being stored.



It was decided that each team was to be pre-positioned at its assigned sites by
7:30 a.m., Tuesday, March 26. At 8:00 a.m., all teams would be instructed

to enter their assigned sites. The FBI established communications with all
teams and positioned an airplane over the areas to enhance portable radio
communications. NRC personnel were instructed to enter %glx after the site

was secured and deemed safe by the FBI special agents. The NRC's responsibility
was that of performing radiation surveys and assisting the FBI in questioning,
if necessary Because the FBI did not have search warrants for the sites other
than John C. Haynes' residence and the laboratory, it would be up to the
occupants of the residences to allow surveys to be performed.

2.2 The Confiscation (March 26, 1985)

By 7:00 a.m., Tuesday, March 26, 1985, all four teams were gathered at various
predetermined locations in the vicinity of Heath-Newark, Ohio, to review final
plans for the confiscation. By 7:45 a.m., all teams were positioned in the
near vicinity of their assigned areas. Surveillance of all areas was being
performed by an FBI airplane circling the Heath, Newark, Buckeye Lake areas.

Each team, with the exception of Team No. 1, was equipped with a portable alpha
counter, a scintillation detector, and a set of protective clothing in case of
an incident. Team No. 1, in addition to the alpha counter and scintillation
detector had beta-gamma meters, air sampling equipment, counting equipment, and
face masks because of the likelihood that a large portion of the americium-241
was at the laboratory and the laboratory was significantly contaminated.

At approximately 8:00 a.m., FBI special agents of each team entered their
assigned areas. NRC members entered shortly after that time once the area was
deemed safe by the FBI agents.

John C. Haynes was arrested at his residence shortly after 8:00 a.m. on charges
of illegal possession of radioactive material and making false statements to
the NRC. Extensive surveys performed by NRC representatives of Team No. 2 at
Haynes' residence failed to detect the presence of any radioactive material.

Members of Team No. 3 were allowed by occupants to perform surveys at the
jewelry store and a residence at Buckeye Lake, Ohio. Those surveys failed to
detect the presence of any radioactive material, yet NRC inspectors did find a
rusted 1-gal can, lined with lead, outside the jewelry store (see Figure 2.1).
The container was surveyed with a scintillation detector and was found to be
free of radiocactive contamination. The owner of the jewelry store claimed to
have no knowledge of the can's presence.

Members of Team No. 4 did not perform a survey of the residence near Buckeye
Lake at this time because the occupant repeatedly denied that any americium was
ever on his premises, In addition, as was stated earlier, the FBI did not have
3 search warrant for the property.

when FBI special agents of Team No. 1 secured the laboratory on Parr Road, two
occupants were present in the unrestricted area. When questioned, they stated
that they had been living there for approximately l% years and had no knowledge
that Haynes was irradiating diamonds. They did know of his past irradiation
process and were aware that the laboratory portion of the dwelling was contam=
inated and was off-limits to them. They claimed that Haynes was not charging
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them any rent in exchange for their presence acting as site security. After
questioning them, the FBI requested that they leave the site. They complied
with the request and left a telephone number where they could be reached.

The occupants were offered on numerous occasions whole-body counts by the NRC
to determine if they had ingested any atericium-241. They repeatedly declined
those requests.

Once the occupants left, NRC members of Team No. !, entered the facility and
performed a preliminary survey with a portable alpha counter of the unre-
stricted areas of the dwelling. No contamination was detected. In addition, a
survey, which also failed to detect any contamination, was performed on the
occupants' clothing hanging in the closet.

All members of Team No. 1 now began to don protective clothing (Figure 2.2).
It was decided that the initial entry inside the laboratory would be made by
two NRC inspectors and one FBI agent wearing protective clothing and face
masks, while one NRC inspector would be on the outside of the laboratory to
monitor them when they exited.

At approximately 9:00 a.m., the first entry was made into the laboratory.
Preliminary surveys made inside the laboratory around the gloveboxes revealed
gamma levels exceeding 180 mR/hr. On the basis of that survey, it was evident
that there may be up to 2-3 Ci of americium-241 present in the laboratorv, well
in excess of the 85 mCi authorized in the license.

Because it could not be determined if there was significant loose americium-241
in the laboratory, an air sampler was set up. Preliminary counting of the air
samples at the facility revealed airborne americium-241 in concentrations
exceeding three times the 40-hr maximum permissible concentration (MPC)

These samples were later recounted at the Region 11l office (see Append - ().
Because no individual was in the laboratory for any extended period throughout
the confiscation and because face masks were used, it can be safely assumed
that no one received internal radiation dosec exceeding NRC limits.

All individuals exiting the hot laboratory were monitored using a portable
alpha counter. The majority of individuals did have low level contamination
on their disposable shoe coverings (1000-2000 dpm). A1l contaminated clothing
was removed before exiting the laboratory.

The Department of Energy personnel on standby sta were now called to the
facility to perform more extensive surveys. Their preliminary assessment of
the facility was that extensive contamination existed in the laboratory, yet
none or very little existed in the unrestrictea portion of the facility.

At approximately 10:00 a.m., FBI agents brought J. C. Haynes to the facility on
Parr Road. Haynes was allowed entry into the laboratory area with one NRC
inspector and pointed to the areas in the gloveboxes where the americium-241
was located. Haynes claimed that this was all of the material he possessed and
had no more at any other locale. He also claimed that he was very cautious in
handling the material and the only area contaminated was inside the laboratory.

Shortly after his arrival at the facility, Haynes contacted his attorney
and informed him of his arrest. After speaking with his attorney, Haynes
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informed the FBI that he had more americium-241 in a container stored at a
residence near Buckeye Lake-Harbor hills, Ohio. This was the same residence
where Team No. 4 was earlier that morning and where the occupant deniec that
any americium existed on the property.

With Haynes in custody, FBI and NRC personnel departed for the residence near
Buckeye Lake-Harbor Hills, Ohio, where the americium-241 was located (see
Figures 2.3 and 2.4). When they arrived, the occupant of the residence was
questioned by the FBI and again denied knowledge of any americium-241 being
present on the property. Haynes informed the FBI that he had placed the
container in his basement without the occupant's knowledge.

Haynes then led NRC personnel and FBI agents into a portion of the basement
where a large cylinder (approximately 5 ft in diameter by 12 ft long) was
located (see Figure 2.5). This was identified as a fallout shelter. At the
entrance to the cyl’nder, Haynes pointed to a small cardboard box and stated
that the container was located under it., When the cardboard was removed, there
was a silver metal quart-size can presumably containing the americium-241. A
survey performed with a beta-gamma meter revealed a surface reading of 0.5 mR/hr.
A smear was taken on the exterior surface of the can, immediately analyzed
with a portable alpha counter, and deemed to be free of any loose contamina-
tion. The can was then removed from the area, placed in a 5-gal container
provided by the NRC and carried outside.

The 5-gal container, with the quart can inside, was then filled with approxi-
mately 25 Ibs of sand for additional shielding and was secured to the cargo
area of the NRC rental van. With two Ohio State Patrol vehicles as escort, the
van was driven by NRC personnel to tie Parr Road facility.

When the van arrived at the facility, the 5-gal container was brought inside

and the quart container was removed and placed in a plastic bag (see Figure 2.6).
After removing the top of the quart can, it was observed that the can's
circumference was filled with approximately 1 in. of lead. Inside the can was
another smaller container with a nut and bolt apparatus on top. This was

later determined to be fabricated by Haynes from a freeze plug from an auto-
mobile engine (see Figure 2.7). A survey taken with a beta-gamma meter revealed
readings of 170 mR/hr at the surface and 0.2-0.3 mR/hr at 1 m. Opening of the
smaller container was not attempted at the facility because of a lack of proper
safety equipment (i.e., gloveboxes and fume hoods).

The quart can was then reassembled and placed back in the 5-gal container and
again filled with sand. [t was then labelled with a radioactive shipping label
and secured to the inside of the van awaiting transport to Mound Laboratory in
Miamisburg, Ohio.

Because Mound Laboratory agreed to receive the confiscated americium-241, it
was decided to re-enter the laboratory area and try and procure any significant
amounts of americium-241 from the glovebox. Two NRC representatives donned
protective clothing and face masks and re-enter 4 the laboratory. Two small
vials of powder-like material, later determined to be americium-241, were
removed from the glevebox and placed in a plastic quart container and double
bagged (see Figure 2.8). This was then placed in another NRC-provided 5-gal
can and was shielded with sand. This container was labeled for shipment and
secured to the inside of the van with the other container.
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Shortly after both containers were placed in the van, members of Team No. 4
returned to the facility after confiscating four irradiated diamonds from a
residence in Newark, Ohio (see Figure 2.9). The diamonds were surveyed by NRC
personnel and were found to have extensive fixed contamination. The diamonds
also were smeared to check for removable contamination. The smear samples were
brought tu Mcund Laboratory for analysis. The level of contaminatior of each
diamond exceeded a level which would allow them to be released or ue used by
the public (Appendix D).

According to the individual (a chemist) from whom the diamonds were confiscated,
Haynes brought the four irradiated diamonds there 3 days earlier and asked the
chemist to decontaminate them. Successful decontamination had been one of
Haynes' problems in the past. The chemist stated that Haynes was authorized

by the NRC t¢ irradiate diamonds and was not aware of any wrongdoing. The
diamonds were turned over to the NRC by the FBI to be transported to Mound
Laboratory along with the americium-241.

At approximately 6:15 p.m., March 26, the van containing the confiscated
americium-241 and the diamonds departed from tha2 Parr Road facility enroute

to Mound Laboratory, Miamisburg, Ohio. The Governor of the State of Ohio
requested the van not pass through Columbus, Ohio, until after the rush-hour
traffic. The van driven by NRC personnel was escorted by two Ohio State Patrol
vehicles, a Mound Laboratory vehicle, and an Ohio Disaster Services Agency
vehicle.

The caravan arrived at Mound Laboratory at approximately 8:30 p.m. that day
and transferred the containers and diamonds to Mound personnel. Mound was
requested to decontaminate the diamonds and perform a quantitative and quali-
tative analysis of the presumed americium-241.

It was estimated that another 2-4 Ci of americium=-241 still existed in the
gloveboxes and the facility. If left unattended, the facility would be vulner-
able to vandalism or unauthorized entry, Therefore, the NRC contracted with
the Licking County Sheriff's Department to provide around-the-clock security at
the facility.

Throughout the entire day, the Regional Administrator of Region III and the
Director of the Columbus, Ohio FBI office were in continuous communications
with all FBI and NRC teams.

2.3 Post-event
2.3.1 NRC Survey

On March 2, ..95, NRC Region III inspectors conducted extensive surveys of
the facilicy « Parr Road. The surveys consisted of direct alpha and beta-

measurements and smear samples of the restricted and unrestricted areas
(see Appendix E).

Direct alpha surveys of the restricted area revealed extensive contamination
with results ranging from 300 to 300,000 cpm/57 cm? (50% efficiency). Direct
gamma surveys of the restricted area revealed radiation levels ranging from 0.3
to 200 mR/hr. Smear samples taken from the restricted area revealed removable
contamination ranging from 540 to 3580 dpm (disintegrations per minute/100 cm?).
The NRC release limits for removable contamination is 20 dpm.
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Direct alpha surveys taken in unrestricted areas of the facility failed to
detect any contamination. Smear samples taken from the unrestricted areas
revealed removable contamination ranging from 0.8 to 15.0 dpm/100 cm?.

In addition to the above surveys, NRC and State personnei surveyed clothing,
furniture, and personal belongings of the previous occupants before these items
were removed from the facility. There was no evidence of any contamination
present on any of the items removed.

Surveys performed outside of the facility proved to be negative with the
exception of a small area located adjacent to the building where an amount

of americium=-241 was previously incinerated (see Figure 2.10). Concentrations
in that area ranged from 1.38 to 883 pCi/g, which was in excess of the EPA
limit for unrestricted use by the public.

On the basis of the above surveys, it was determined thai the majority of
contamination existed in the restricted area of the facility with some
exterior ground contamination well in excess of the EPA limit.

2.3.2 NRC Orders

On April 5, 1985, the NRC issued an Order to tho John C. Haynes Company requir-
ing it to permit entry into the Parr Road facility and to allow removal, by a
person or agency authorized by the Commission, of radioactive material and
contamination, which poses an imminent hazard to the public health and safety.
The Order was issued in view of the unauthorized use of licensed material, the
extensive contamination present, and the absence of a responsible individual to
ensure that the facility wouid be safely maintained. The Order also required
decontamination of the facility to levels safe for unrestricted use, holding
Haynes responsible for any costs associated with the decontamination. Once the
decontamination activities at the facility were completed, the Order stated
that the John C. Haynes Company NRC license would be revoked.

On May 10, 1985, the NRC issued another Order to the John C. Haynes Company
prohibiting Haynes or any other individual from entering any area under the
centrol of the NRC or its agents at the Parr Road facility until decontamina-
tion activities were completed. The Order was issued to prevent interference
with the decontamination activities, the spread of contamination, and any
unnecessary radiation exposure,

2.3.3 Public Meeting

On April 16, 1985, NRC representatives held a public meeting in Licking County
to answer questions or concerns which members of the public may have regarding
the licensee's actions. Approximately 40 people attended that meeting.

NRC Region III staff discussed the hazards involved with the americium=241,
stressed the preliminary findings that so far no contamination was detected
outside of Haynes' property, discussed tentative decontamination activities and
schedules, and also took requests for property surveys and whole-bodv counts
for individuals concerned that they or their property may have been
contaminated.



2.3.4 Mound Laboratory Analysis of Confiscated Materials

On April 1, 1985, NRC Region L1l was notified by Mound Laboratory of the
results of the analysis performed on the four diamonds confiscat d on March 26,
1985 (see Appendix D). The results revealed that the diamonds were contami-
nated with between 800 and 140,000 dpm of removable americium-241. This is in
excesszof the NRC's maximum allowable removable contamination of 20 dpm/

100 cm?.

On April 9, 1985, Region IIl was notified of the results of the initial analy-
sis performed on the containers confiscated on March 26, 1985 (see Appendix F).
That analysis revealed a total quantity of 10.56 Ci ¢t 1% of americium-241. The
quantification was performed by calorimetry and gamma-ray methods eliminating
the need to open the containers.

On May 3, 1985, Mound Laboratory, at the request of the FBI and NRC, opened
the silver quart can and found a plastic bag containing three inner bags. In
one of those bags was a 35 mm film canister containing a metal tube. When
Mound personnel opened the tube, they found a small amount of black granular
material located in the bottom. This material was determined to be the
americium-241 (see Appendix G and Figures 2.11-2.16).

2.3.5 Pre-decontamination Activities

Immediately after the confiscation, NRC Region III contacted the EPA Region V
office to determine whether the Superfund Trust could be applied in this case
to contain the imminent threat to public health and safety. Based on the NRC
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