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REASON FOR INVESTIGATION

The widow of & former Physics Laboratory Technician employed by Purdue
University and IUPUI stated in a letter dated July 21, 1978, that her
husband's fatal cancer was due to radiation exposure he had received.
Following receipt of her letter on August 9, 1978, Region IIl initiated
an investigation.

SCOPE OF .INVESTIGATION

This investigation was conducted to obtain information concerning the
extent of exposure to radiation received by a former Physics Laboratory
Technician. It consisted of an examiniation of pertinent records

and procedures, personal observations and interviews with personnel.
The investigation included consideration of the exposure the Laboratory
Technician may have received from radium as well as byproduct material
although radium does not fall within the jurisdiction of the NRC.

SUMMARY OF FACTS

The widow of a former Physics Laboratory Technician expressed concern
that the radiation exposure he received in connection with his work
had caused him harm. In this regard she also alleged: that his expo-
sure had not been monitored; that it was higher than an instructor's
exposure which had been monitored; and, that he had worked more with
radioactive material than others realized or would admit.

At the request of the l.aboratory Technician and/or his wife, the
Division of Radiological KHealth, Indians State Board of Health per=-
formed an evaluation of his exposure in January 1972 and in response

to his widow's expression of concern the NRC performed an inspection

in June 1978. The findings in both instances were that the Laboratory
Technician's radiation exposure was well within the regulatory limits.
In response to the further expression of concern by the Laboratory
Technician's wife, this investigation was conducted.

This NRC investigation conducted in September 1978 ascertained that
the individual worked as a Laboratory Technician in the Physics
Department of what was originally known as the Indianapolis Extension
or Indianapolis Campus of Purdue University which subsequently became
Indiana University - Purdue University at Indianapolis (IUPUI) from
1954 to April 1971. From early 1958 until after his departure, the




Physics Department used and stored a 11.5 milligram radium-beryllium
sealed source which was used & maximum of twice per year in a labora-
tory demonstration-experiment. When not in use, the source was stored
in a lead shielded container on a shelf in one of two laboratory
equipment rooms. The experiment-demonstrations entailed the transfer
of the source to a neutron moderator device from the storage container
and back again. There are some indications that the Laboratory Tech-
nician may have made these transfers on one or more occasions himself
although it was usually accomplished by a faculty member with the
Laboratory Technician's assistante. On these occasions the faculty
member wore & film.badge.

Although the exposure received by the Laboratory Technician 1is not
certain since he was not equipped with @ film badge or other personnel
monitoring device, &n attempt was made, as part of the investigation,
to estimate the upper limit of the exposure he may have received.

With regard to the handling of the radium-beryllium source for the
preparation for, and conduct of experiments, it is assumed he would
have received no more than the maximum amount of exposure recorded

on the faculty member's film badge on these occasions. The film
badge records for the ten year period 1960-1970 for the faculiy
member show he received a total of 755 millirems, the highest «nnual
exposure being 390 millirems. Assuming the Laboratory Technician
received this amount, 390 millirems, each year from 1958 through

1971 his total exposure for source handling would have been 5.46 rems.

Additionally, it is conservatively estimated that the Laboratory Tech-
nician could have received an annual exposure of 44C millirems from
working around the source while it was in storage. The summation of
this annual rate of exposure would have totaled 5.57 rems as of the
time of his retirement in April 1971. This added to the exposure

for handling the source would give the Laboratory Technician a total
life-time exposure of 11.03 rems from association with this source.

In about August 1968 the Physics Department received five other sources
contained in density measurement gauges. These sources were as follows:
two one curie each strontium 90 sealed sources; cne 100 millicurie
cobalt 60 sealed source, one 100 millicurie cesium 137 sealed source
and one radium 226 sealed source of 0.2 millicuries. All of these
sources remained in the gauges which were stored in a basement storage
room and were not used during the Laboratory Technician's employment.
The maximum radiation level detected on these gauges when surveyed in
May 1978 was 10 mR/hr at the surface and approximately 0.2 mR/hr at a
distance of one meter.

The Laboratory Technician's only known association with these gauges

consisted of periodic entries into the storage room for various reasons,
one of which may have been to perform radiation surveys of these
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gauges. Had he been wearing a filwm badge, it is highly doubtful
that the exposure received from the byproduct material contained in
these gauges would have been detectable on the film.

The only other known sources of radiation were & set of six check
sources, nominally 0.5 microcuries each and two 0.0018 microcurie
lead 210 sources for use with a cloud chamber. These items are all
exempt quantities of material and would not have contributed any
measurable exposure.

On September 11, 1978, the State of Indiara was advised by telephone of
Region III's plan to perform this investigation. A representative of
that agency was not present during this investigation.

CONCLUSIONS

1. An estimate of the upper limit of the Laboratory Technician's
occupational exposure from radicactive materials was 11.03 rems
received uniformly during a 13 year period. This radiation
exposure does not exceed any regulatory limits.

b The Laboratory Technician probably received more radiation exposure
than did a Physics Instructor who was monitored largely because
he would have spent more time working in the room where & radium-
beryllium source was stored.

3. The Laboratory Technician was not furnished a film badge, but
there is no indication that his exposure was of sufficient
magnitude to require personnel monitoring.

4, In addition to the radium-beryllium source acquired by the Physics
Department in 1958, the Physics Department had the following from
1968 until after the Laboratory Technician retired in 1971:

Two 0.0018 uCi lead 210 sources used with a cloud chamber
Six 0.5 uCi check sources

Two 1 curie Strontium 90 sources in gauges

One 100 mCi Cobalt 60 source in a gauge

One 100 mCi Cesium 137 source in a gauge

One 0.2 wCi Radium 126 source in a gauge

The Laboratory Technician had some association with the set
of check sources and the two sources used with a cloud chamber.
He had also spent some time in a room where radiocactive sources
contained in gauges were stored; had worked in a room where



the radium-beryllium source was stored; had been involved with
the transfer of the latter source to and from its storage con-
tainer; and, may have been present when it was used in experiments.
The radium-beryllium source was the primary source of exposure.

The Laboratory Technician had not handled radioactive water. Since
the radium-beryllium source was not leaking, the water used in asso-
ciation with it would not have been radioactive through contamination.

The radium-beryllium source-was transferred to the Nuclear Engineering

Company for burial in April:1976.

Although not related to the allegations, the following items of noncom-

pliance were identified during this investigation:

Purdue University

10 CFR 30.41(c)-in that the licensee transferred two one curie strontium

90 sealed sources to another licensee without verifying that the

transferee's license authorized the receipt of the materials transferred.

License Condition 16C-in that leak tests of four sealed sources were not

performed every six months during the period August 1968 to May 1973.
I1UPUI

10 CFR 30.51(a)=in that the licrnsee did not maintain a record of the
receipt of four sealed sources received in 1973.

License Condition 8-in that the licensee was in possession of two one
curie strontium 90 sealed sources which exceeds the maximum amount of
strontium 90 authorized by this license rondition.

License Condition 24C-in that leak tests of four sealed sources were
not performed every six months during the period May 1973 to May 1978.



DETAILS

Background

1.

The Indianapolis Extension of Purdue University was estab.ished in
1946 occupying space at 902 North Meridan Street, Indianapolis,
Indiana. In 1961 the campus moved to East 38th Street and
occupied the newly constructed Krannert Building.

In 1973 tHe Indianapolis Extension was separated from Purdue
University and became & part of Indiana University - Purdue
University at Indianapolis (IUPUI). A report on an inspection

of the Purdue University's activities under License No. 13-02812-04
conducted November 28-29, 1973, states ". . .the licensees

former Indianapolis Campus, Indianapolis, Indiana as of May

1973, is no longer under Purdue University's administrative
Jurisdiction, and that complete responsibility for that campus
has been transferred to Indiana University, Indianapolis,

Indiana and is presently undergoing incorporation into the

broad license of Indiana University = Purdue University at
Indianapolis (IUPUI) through a pending licensing action now
awaiting approval by Directorate of Licensing." By letter

dated May 31, 1973, from Purdue University to the Division of
Materials Licensing the following statement appears which relates
to materials authorized for use at the Indianapolis Campus.

"The byproduct meterials in items B, C, and D, are no longer
under Purdue University's administrative jurisdiction. Complete
responsibility for that campus has been transferred to Indiana
University."

The first authorization for licensed byproduct material at the
Indianapolis location was by Amendment No. 26 to the Purdue
University License No. 13-02812-14 dated August 5, 1968, for
storage only of strontium 90 sealed sources of one curie each
contained in Ohmart Corporation gauges, Models LBG-3G and BG-3G.

On June 3, 1969, the license was reissued in its entirety as
Amendment No. 27. This amendment authorized possession and use
of the following materiale at the Indianapolis campus:

Byproduct Material Chemical and/or Physical Form Maximum Amount
of Radicactivity

any by-product any As listed in

material with atomic paragraph 33.11(¢

num.er between 3 and of 10 CFR 33

83; hydrogen 3, for a "Type C

&nd polonium 210. specific license

of broad scope"



Cobalt 60 Sealed scurce (U.S5. Radium 130 millicuries
Corporation model LAB 355)

Strontium 90 Sealed sources (U.S. Radiur Two sources nf
Corporation model LAB-~370-3) one curie each

Cesium 137 Sealed sources (U.S. Radium Two sources of
Corporation model LAB 713~E) 100 millicuries
each

Amendment No, 36, dated October 31, 1974, amended the license in its
entirety and under License Condition No. 10, the Indianapolis Campus
was deleted as &n authorized location of use under the Purdue University
license,

License No. 13-02752-03 was initially issued on March 31, 1958,

to Indiana University Medical Center, Department of Radiology,
Indianapolis, Indiana - Amendment No. 34, dated May 5, 1970,

amended the license in its entirety and among other thinge changed

the licensee's name to Indiana University - Indianapolis, Indianapolis,
Indiana. Amendment No. 39, dated May 22, 1974, amended the license

in its entirety and among other things changed the licensee's name

to Ind’ana University - Purdue University at Indianapulis,
Indianapnlis, Indiana.

Introduction

7o

The NRC first became aware of the concerns of the widow of the
deceased Physics Laboratory Technician, hereafter referred to as
Individual A, through her letter dated May 15, 1978, addressed to
the NRC, Washington D. ©. A copy of this letter is attached to
this report as Exhibit A. Also, & letter from Individual M,
Individual A's wife, to Senator Richard J. Lugar, dated March 31,
1978, was referred to the NRC on June 6, 1978. A copy of the
letter to Senator Lugar 1s attached to this report as Exhibit B.
By letter dated June 1, 1978, the Director, Office of Inspection
and Enforcement assurcd Individual M that the matter would be
examined during a forthcoming inspection. A copy of this letter
is attached to this report as Exhibit C.

On June 19, 1978, an inspection was conducted at Purdue University
and the findings were provided duri.g & meeting with Individual M
on June 21, and by a letter dated June 29, 1978. A copy of this
letter is attached to this report as Exhibit D.




10.

11.

12.

Following receipt of the June 29, 1978 letter from Region 111l
Individual A's wife discussed the matter with the Director of
Region 111 by telen“one on July 5, 1978, and indicated she had
additional information that could change the findings. It was
agreed thut any additional information furnished by her would
be evaluzted and an investigation would be conducted to examine
her concerns further. By letter dated July 13, 1978 the Deputy
Executive Director for Operations, NRC advised Senator Lugar of
these developrents. A copy of this letter is attached to this
report as Exhibit F.

On August ‘9, 1978, Region 111 received & letter dated July 21,
1978, from the widow of the laboratory technician forwarding
copies of correspondence and vther materials. A copy of the
July 21, 1978 letter is attached as Exhibit F.

The following pertinment correspondence was received slong with
the July 21, 1978 letter:

Letter dated December 20, 1977 (Exhibit G)
Memo dated January 3, 1978 (Exhibit H)

Letter dated January 25, 1978 (Exhibit I)
Letter dated April B8, 19786 (Exhibit J)

Letter dated April 25, 1978 (Exhibit K)
Letter dated May 31, 1978 (Exhibit L)

wetter dated June 6, 1978 (Exhibit M)

Letter dated June 29, 1978 w/encl (Exhibit N)

Somewhat different versions of the letters identified as Exhibits

G and ] above were received from other sources and are attached
as Exhibits O and P, respectively.

During the inspection conducted June 19, 1978, coﬁies of the
following pertinent correspondence were obtained:

Letter dated January 25, 1972 (Exhibit Q)
Letter dated Fetruary 8, 1978 (Exhibit R)
Letter dated February 17, 1978 (Exhibit §)
Letter dated February 24, 1978 (Exhibit T)
Memo dated March lo, 1978 (Exhibit U)
Letter dated May 11, 1978 (Exhibit V)

Through a review of this material, an interview with Individual
A's wife on September 12, 1978, a visit to Purdue University on
September 12, and to IUPUI on September 13 and 14 together with
subsequent telephone contacts, the following information was
obtained.



Interview with Individual M

On September 12, 1978, Individual M was interviewed. Through
this interview and letters she had written, Individual M slleged
the following in addition to her primary claim that her husband,
Individual A, had been harmed by radiation exposure.

a. Individual A was not furnished a filu badge although he had
‘ ‘.
b. Individual A had worked with radiocactive material more than
anyone realized or would admit.
L Individual A had handled radicactive water.
d. Individual A received more radiation exposure than did
e. There were radioactive sources present in the Physics

Department in addition to the radium-beryllium source.

- 48 Disposition may not have been made of the radium-beryllium

13.
asked for one.
Individual B.
source.

Work History of Individual A

14,

Individual A was initially employed in December 1945, as an
Administrative Assistant for the Purdue Indianapolis Extension.

In 1954 he became & laboratory technician in the Physics Department.
In that position he set up laboratory Jdemonstrations aud experi-
ments, made and repaired apparatus and equipment for demonstra-
tions, assisted in ordering supplies and equipment and, on occasion,
presided over a laboratory class while the instructor was not
present. Individual A remained in the position of laboratery
technician on a full-time basis until July 1, 1970. He returned

to that position on a part-time basis in 1970 and worked until
April 27, 1971.

Visit to Purdue University, West Lafavette, Indiana

15.

During & visit to Purdue University, West Lafayette, Indiana, on
September 12, 1978, the following information was obtained through
discussions with the University Radiological Control Officer and a
review of records. A 11.5 milligram radium-beryllium sealed

. source, Model RN-10, Serial Number N-10-39, was shipped by Atomic

Energy of Canada Ltd., to the West Lafayette campus op July 29,
1957. At the time of shipment the exposure rate was 70mR/hr



16.

17.

18.

19.

20.

at the surface of the container and 4mR/hr at 1 meter. A copy
of the packing slip pertaining to this source was obtained and
is attached to this report as Exhibit W. This source was trans-
ferred to the Indianapolis Campus in September 1958, for use in
the Physics Department by Individual B.

The Radiological Control Officer indicated he had on file a record
indicating that in February 1968 the Chemistry Department at
Indianapolis had on hand a set of five check sources of .5 micro-
curies each. On February 12, 1968, a sixth source of cadmium 109
was also shippéd to the Chemistry Department. The container in
which the source was shipped showed less than 1mR/hr at ite
surface. A copy of this record is attached to this report as
Exhibit X.

Another record on file at Purdue showed that Individual B had
requested approval for two one curie strontium 90 sealed sources

in Chmart Cerporatior. gauges on May 27, 1968. The record indicates
that approval would be limited tc possession only. A copy of this
record was obtained and is attached to this report as Exhibi: Y.

The Radiological Control Officer said these sources were subsequently
received at the Indianapolis Campus from the Allison Division of

General Motors. Amendment No. 26, dated August 6, 1968, to the Purdue
University license authorized the storage only of these two sources.

In response to an inquiry concerning Amendment No. 27, described earlier
in this report, which authorized additional sources for the Indianapolis
Campus, the Radiological Control Officer stated he had no knowledge of
any other sources received from Allison. A search of his files failed
to reveal any information in this regard, except & request which
included those items which was submitted to the Division of Materials
Licensing by & letter dated April 9, 1969. The Radiological Control

Of ficer indicated that he had r» personal recollection of the cir-
cumstances surrounding the inclusion of these sources in the request
made to the Division of Materials Licensing.

During the discussion he contacted Allison by telephone and was
informed that in addition to the two strontium 90 sources, three
other sources were also transferred to the Purdue - Indiznapolis
Campus in about 1968.

The Radiation Control Officer then contacted the IUPUI Radiation

Safety Officer by telephone and was informed that five scurces had
been located in storage, all of which had apparently been acquired
from Allison.



21.

22.

23’

Film badge records for Individual B were also reviewed. They
showed the following:

Year Millirem

1960 15

1961 M

1962 M

1963 no record of use
1964 & no record of use
1965 . 260

1966 390

1967, 1968, 1969 no record of use
1970 90

TOTAL 755 milliram

The Radiciogical Control Of ficer stated that film badges were
supplied to personnel at the Indianapolis Campus on request

and no restrictions were ever placed on the number provided.

He indicated that he had some informal notes in his files indi-~
cating that film badges were furnished to the Indianapolis

Campus at least periodically during the years 1958 and 1959,

but he had no way of determining whether they were used or,

if they were used, by whom. He went on to explain that before
1960 the regulations specified weekly limite rather than quarterly
limits for personnel exposures. There were no requirements to
maintain exposure histories for personnel. Film badge reports from
the processor showed the exposure by a serial number rather than by
& name. If the badges showed little or no exposure, no record was
made as to whom they had been assigned. Available records for
1958-59 were reviewed and no significant exposures were noted.

The Radiological Control Officer indicated that from 1971 until the
change in responsibility for the Indianapolis Campus in 1973 he
received no requests for film badges from the Indianapolis Campus.

Discussions with the Radiation Safety Officer, IUPUI, Indianapolis,

24,

During discussions on September 13 and 14, 1978, the Radiation
Safety Of ficer, IUPUI, Indianapolis, Indiana, furnished the fol-
lowing information. He stated that he became the RSO in September
1976, and therefore, had no firsthand knowledge of what had taken
place during the 1960's and early 1970's.

o 11 ‘=



25.

260

27.

28.

He said that a technician had performed surveys at the Krannert
Building on April 11, 1978, and had detected no radiation above
background. Through conversations with an employee of the Physical
Plant Department, the technician learned that some radiocactive
material was being stored in the Service Building, alsc known as
the West Building. This building had been used as a cead storage
facility for a variety of furniture and equipment for several
years. During & search of the Service Building the technician
found the following: one cobalt 60 100 millicurie source, two
strontium A0 1,000 millicuries sources, one cesium 137 100 milli~-
curies souwrce, and 1 radium’226 .200 millicuries source, all within
individual devices.

On April 11, 1978, the technician performed a survey of the devices
containing the sourcee with a GM meter. According to the techni-
cian's handwritten notes on file, he weasured approximately .2mR/hr
at one meter from the sources stored together. The highest reading
of any of the =ource containers was 10mR/hr at the surface. A
radiation area sign was posted on the door of the room containing

the source devices and another was in front of the devices themselves.

The Radiation Safety Officer said he arranged to have the sources
transferred to the Radiocactive Waste Storage Room adjacent to his
offices. On May 9, 1978, the RSO checked the devices and recorded
the following additional information: the cesium 137 source was
contained in a device with a Purdue University identification tag,
No. 67590, and a maximum of 4mR/hr was measured in the well of the
apparatus; the device containing the cobalt 60 source bore Purdue
identification No. 679581 and & maximum of 5 mR/hr was measured in
the apparatus well; the two strontium 90 sources were contained in
devices bearing Purdue identification Nos. 679592 and 679583 and &
maximum reading of 1.7mR/hr was measured between the armature of
the devices; and, the device containing the radium 226 source bore
no Purdue identification number and & maximum reading of 5mR/hr at
the surface of the device was measured. He also noted that all of
the devices were manufactured by Ohmart Corporation and each was
labeled with the Radiation Caution symbol and the words caution -
radioactive material., A Caution - Radiation sign was also found
lying on top of the sources. A member of the Plant Services
Department inforr.< him that these devices had been moved from the
basement storage room in the Krannert Building to the West Bu.llding
about five years agc.

The RSO said that on May 12, he leak tested four of the sources.

The radium source was not leak tested because there was no means of
doing so. The results of the leak tests were negative. He said

v il -



that the two individuals who physically accomplished the move from
the West Building to the Radiocactive Waste Storage Room were equipped
with dosimeters and they received less than 1lmR exposure. He
indicated that the sources would remain in stcrage until disposal

of them could be arranged.

The RSO stated he had no record concerning the receipt of these
sources by IUPUI, presmably coming into IUPUl's possession when
it became independent from Purdue University. 10 CFR 30.51(a)
requires that licensees maintain records showing the receipt of
byproduct materizl., IUPUI is, therefore, in noncompliance with
10 CFR 30.51(a) in that the licensee did not maintain & record
of the receipt of four sealed sources received in 1973.

The RSO said the sources apparently nad not been leak tested while
in IUPUIl's possession until he performed the leak test on May 11,
1978. 1UPUI 4is, therefore, in noncompliance with License Condition
16C in that leak tests of four sealed sources were not performed
every six months during the period May 1973 to May 1978 as required.

The RSO also acknowledged that the IUPUI was authorized a maximum
of 200 mCi strontium 90 under License Condition 8. The IUPUI is,
therefore, in noncompliance with License Condition 8 in that the
licensee was in possession of two one curie strontium 90 sealed
sources which exceeds the maximum amount of strontium 90 authorized
by this license condition.

These gauges were examined on September 13, 1978, It was noted
that the device labeled as containing .200 millicuries of radium
22€ was further identified as an Ohmart Corporation Model RTSN,
Serial No, 2078. While the number of sources on hand matched
the number of sources contained in the licensing correspondence
relating to them noted in the Purdue University files, the cor-
respondence indicated two cesium 137 sources while they had on
hand one cesium 137 source and one radium source. In an effort
to resolve this apparent discrepancy literature was subsequently
reviewed in the Region 111 office, which contained a description
of RTSN-3 and RTSN-4 manufactured by Ohmart Corporation. This
description matched the description of the device containing the
radium source. Tnis literature further indicated that these
devices usually contained @ 500 microcurie cesium 137 source but
that a radium source of 10 to 500 micrograms was sometines used.
At the time these sources were transferred from Allison some
confusion may have arisen as to the mate-ial contained in the
device.

o1 w



33.

34.

35.

36.

Further, & review of information obtained during an inspection of
Allison's activities under License No. 13-0110¢~02 on June 20,
1968, indicated Allison had four gauges on hand which were all in
their original shipping crates and maintained in storage. It was
indicated these gauges may possibly be given to Purdue University.
The gauges were identified as follows: Two one curie strontium 90
sealed sources, Model LAB-370-3; one 150 millicurie cesium 137
sealed source, Model LAB-713-E; and, one 100 millicurie cobalt 60
sealed source, Model LAB~-355.

<
Information obtained during an inspection conducted by Region II1l
on May 20, 1971, identifies these four sources and states that they
were transferred to Purdue University, Indianapolis in August 1968.

The Radiation Safety Officer stated that the radium=-beryllium
source formerly possessed by the Physics Department had been
disposed of prior to his arrival. Lie said that according to
information he had received through inquiries he had made, the
source in its lead container had been picked up from the Physics
Department by a Radiation Safety techniciun sometime in late 1975
or in 1976 prior to the RSO's arrival in September. The source was
temporarily stored in the Radiocactive Waste Storage Room. Later it
was placed in one of several containers of radioactive waste which
were picked up by the Nuclear Engineering Company, a licensed
radiocactive waste d.sposal firm.

Records of the waste shipments were examined for shipments made on
the following dates: August 21 and October 30, 1975; and, January
16, April 22 and June 10, 1976. The number of containers shipped
on these occasions ranged from 43 to 63. These records list the
isotopes contained in each package. The radium source was not
shown on any of these records. The Radiation Safety Officer

stated that he had been unable to find any records concerning the
disposal of that source but he was confident that it was no longer
present at IUPUI. He indicated the neutron moderator device, in
which the source was used, was currently located in a basement
storage room in the Krannert Building. A survey of this device had
indicated it contained no radioactive material. The possession and
transfer of radium, which is not a byproduct material, is subject
to the jurisdiction of the State rather than NRC.

Interview with Individual C

37.

On teptember 13, 1978, Individual C, a professor in the Physics

" Depariment was interviewed. He stated that he had been a member of

the department since 1964 and was, therefore, in the department for
several years while Individual A was employed as a laboratory
technician.

Ve



38.

39.

Individual C indicated he did not use radioactive material and had

no knowledge of Individual A's association with it. He said he was
generally aware that a radium source was occasionally used by other
faculty members but he had no personal involvement in its use.

Individual C said that Individual A had prepared laboratory demon-
strations for him and he had spoken with him many times. He stated
that to the best of his recollection, Individual A never spoke to
him about radioactive material or radiation exposure. Individual A
had never ‘expressed concern-about the methods used in handling or
storing radiocaétive material nor did he express any concern about
receiving radiation exposure. Individual C said that Individual A
had never mentioned he felt he should have a film badge or that he
had been denied being furnished one.

Interivew with Individual D

40,

41,

42.

43,

On September 13, 1978, Individual D, who is the Chairman of the
Physics Department at IUPUI, was interviewed. Individual D stated
that he came to the department in December 1969. Soon after he
arrived he reguested that any radiocactive material and any marcury

be located and placed in storage until their need could be ass=ssed.

He indicated that it was his recollection that a device using
mercury was present in the department and he instructed Indiviuual
A to put it in a basement storage room, since it would not be used.

Individual D also recalled that the experiment using the racium-
beryllium source was discontinued a few years ago and he war under
the impression that it too was put in the basement storage 1o0om.
He discovered later that although the moderator device was stored
in the basement, the radium source was still being stored on &
¢helf in Room 129, a laboratory equipment room. Arrangement: were
made with the Radiation Safety Office to remove and dispose of the
source. It was his recollection that this occurred in about 1975.

Individual D said that the gauges received from Allison were kept
in one of two storage rooms in the basement. He indicated that he
was under the impression that the gauges may have been moved from
one storage room in the basement to another before they were
transferred to the West Building. He did not recall when the
gauges where moved but guessed that it may have been in 1976. He
stated the gauges were never used by anyone in the department.

Individual D said that Individual A had spent the major portion of
his time in Recoms 126 and 129, which are both laboratory equipment
rooms wvhere laboratory demonstration equipment is stored, assembled
and repaired. He said that the desk used by the laboratory tech-
nician is located in Room 126. The radium source container was
stored on & shelf behind glass doors in Room 129.

w 18w




4é.

45,

46,

47.

Individual D stated that the demonstration-experiment involving the
use of the radium source in & neutron moderator took place once
each year, usually during the second semester. The
demonstration-experiment was irvolved in only one laboratory
session of about two hours duration. The Individual B was the
only individual that Individual D could recall who included this
demonstration-experiment in his course. Individual D said Indi-
vidaul A had assisted Individual B in setting uj this demon-
stration but he did not knov exactly what was involved in this
assistance, He recalled that it was part of Iindividual A's
duties to fill ‘the moderator device, a large galvanized can, with
water in preparation for the experiment and to empty the water
afterwvard.

Individual D said that the only association Individual A would

have had with the Allison gauges would have been his occasionzl
entries into the room where they were stured. Individual D said
Individual A may have been requested by Individual R to check the
gauges with a survey meter periodically. Individual D said that to
his knowledge Individual A had no other association with the gauges
such as performing leak tests. As far as he knew leak tests were
not made of the sources contained in the gauges.

Individual D stated that in addition to developing and preparing
laboratory demonstrations and maintaining and repairing equipment,
it was his understanding that during the years prior to his arrival,
Individual A had also spent a lot of time working in the audio-
visual program.

Individual D said that Individual A had never requested a film
badge from him and had never expressed any concern about the
storage and handling of radioactive materials or about his exposure
to radiation. He said he had never pereonally observed Individual
A working with radioactive material.

Interview with Individual E

LB,

On September 13, 1978, Individual E, wi 1is the Evening Admin-
istrator, was interviewed in an effort 1, determine when the Allison
gauges were moved from the Krarnnert Building to the West Building.
Individual E advised that he was unable to find anything in his
files indicating when the gauges and other miscellaneous furniture
and equipment were taken to the West Building for storage. He
estimated, however, that this occurred in about 1975.
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49,

50.

During this contact Individual E stated that he had known Individual
A for several years. He said that Individual A had never expressed
any concern to him about radiation exposure or working around
radiocactive materials. Individual E said that Individual A had
never requested or indicated & desire to be furnished a film badge.

Individual E said that Individual A had & close working relation-
ship with Individual B for many years. He expressed the opinion
that Individual B regarded Individual A as a friend and would not
do anything that was not in.his best interest. Individual E said
that it would mct be unusual for an experienced laboratory tech-
nician to be left in charge of a group of students during a
laboratory period while the instructor was absent for an hour or
60. The instructor would rely on the technician to watch over the
activities of the students and to assist them in any way he could.

_nterview with Individual F

31,

52.

53.

On September 13, 1978, Individual F, who is & Chemistry laboratory
technician, was interviewed. Fe stated that he had been acquainted
with Individual A for several years before he became employed in
the Chemistry Department in 1965. When Individual F first started
working as a laboratory technician, Individual A had assisted him
in learning his duties. He recalled one discussion with Individual
A during which Individual A took him outside the building and using
a radiation detection instrument showed him that there was some
reading on the instrument. According to Individual F, Individual

A had told him the radiation level indicated on the instrument was
due to the presence of the radium source stored within the building.
Individual F said that he could not recall what radiation levels
were indicated on the instrument at that time.

Individual F recalled that occasionally Individual A borrowed a
radia.ion detection instrument from the Chemistry Department and a
cloud chamber which had a small radioactive source associated with
it. He recalled that there were rfome other occasions when
Individual A borrowed only the radiation detection instrument.

Individual F said that although the subject of radiation had come
up during conversations with Individual A, the latter had never
expressed concern about not being furnished a 1ilm badge or that he
might be receiving excessive exposure. Individual F said that it
was his impression that Individual A was a conscientious and
careful individual in performing his work and that he would not
endanger himself or others by his actions. He indicated that he is
not aware of any incidents or any unusual occurrences involving
radioactive materieals,
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Review of .acilities on September 13, 1978

54. During a visit to the Krannert Building on September 13, 1978, the
moderator device in which the radium source had been used was
examined in Room B23, where it was being stored. The device
consisted of @ 30-gallon galvanized trash can which contained
several lead bricks and blocks of paraffin. A hollow metal rod
about four feet long stood upright in the center of the container
being held in position by the paraffin blocks. The apparatus was
situated on & cart so that 4t could be readily transported.

The laboratory equipment roome, numbers 126 and 129, were also
visited. These rooms are situated on opposite sides of the cor-
ridor on the main floor of the Krannert Building. Both rooms have
connecting doors to laboratories situated on each side of them to
facilitate the movement of laboratory equipment to and from the
laboratories. Both are large rooms, approximately thirty feet by
thirty feet, with a major portion of the floor space taken up by
sheiving. Immediately inside the entrance to Room 126 was the
laboratory technician's desk. In Room 129 the wall opposite the
entrance is lined with glass enclosed shelves. The radium source
in its lead container was kept on one of those shelves. The space
between the entrance and the shelves is used as & work area.

Interview with Individual G

55. On September 14, 1978, Individual G, who is the Chief Custodian at
the 38th Street Campus, was interviewed. Individual G stated that
he had known Individual A for many years and while Individual A was
employed as a laboratory technician he had almost daily conversa-
tions with him.

56. 1Individual G stated that he recalled that Individual A had stated
to him on one occasion that he felt he should be furnished a film
badge. Individual A had indicated that Individual B had a film
badge and Individual A assisted him when the radium source was
used. Individual A also pointed out to Individual G that he spent
more time in the vicinity of the radivm source when it was in
storage than did Individual B.

57. 1Individual G recalled that for an extended period of time, about
one or one and a half years, the moderator device was located about
10 feet away from Individual A's desk in Room 126. At that time
the device had a radioactive label on it. Individual G said that
on one occasion Individual A had told him that the device contained
radiocactive material. Individual G said that he did not know
whether the radioactive material was left in the device for extended
periods of time but, since it was so labeled, he had assumed that
was the case.
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58.

59.

Individual G said that except for the one occasion Individual A
mentioned his not having a film badge, he could not recall
Individual A ever expressing concern about working around radio-
active material,

Individual G said that he had no knowledge concerning the storage
of gauges containing radioactive material inm the storage room in

the Krannert Building. He indicated he occasionally entered the

storage rooms but did mot recall seeing any devices in or out of

crates which fit the description of the gauges.

Interview with Individual B

60.

61.

62.

63‘

On September 14, 1978, Individual B, a former faculty member in the
Physics Department, was interviewed. Individual B stated that he
was the head of the Physics Department when Individual A trans-
ferred from his position of Administrative Assistant to become a
laboratory technician in 1954.

Indfvidual B stated that the gauges from Allison were never used.
When they were received, they were placed in a storage room in the
basement of the Krannert Building. He indicated it was his impres-
sion that they were moved once from one store room to another and

in about 1975 they were moved to the West Building. Individual B
said that Individual A was not required to do anything with gauges.
To his knowledge Individual A was not instructed to perform periodic
radiation surveys.

Individual B said that the radium source was acquired in 1958 while
they were located at the Meridian Street address and it was brought
with them when they moved to the Krannert Building in 1961.
Individual B said this source was used for only one experiment each
year. This experiment, however, was sometimes repeated a few

weeks after the first demonstration for the benefit of the students.

In preparation for the experiment it was necessary to transfer the
source from its lead storage container and to attach it to the end
of a rod which was then inserted into the neutron moderator device
through a metal tup¢. He said the device was a galvanized trash
can lined on the bottom with lead bricks. Paraffin blocks were
stacked on top of the bricks and the can wa: then filled with
water. With the rod fully inserted into the can, the source was
shizlded by the lead bricks. For the experiment the source was
raised part way up the rod to expose strips of indium and silver
which had been inserted into the paraffin block.
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64.

65.

66.

67.

68.

Indiv dual B stated that no one was allowed to get mear the device
when _he experiment was being performed. He said he did mot have a
survey meter available to monitor for radiation while he performed
the experiment so he could not say what the radiation levels were
around the device.

Individual B said that he always transferred the source using
forceps and attached one or two wires to it with pliers. While
doing so Individual A held the rod at the other end and attached
the other #nd of the wires fo the rod. Indiviiual B said Indi-
vidual A assisted him but Individual A was not permitted tc perform
the operation himself.

Individual B said he always protected Individual A. Because he
always handled the source, Individual B felt he received more
exposure than Irdividual A during these transfer oper<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>