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NOTICE OF VIOLATION
AND

PROPOSED IMPOSITION OF CIVIL PENALTY

University of Wisconsin Docket No. 30-03465
Madison, Wisconsin License No. 48-09843-18

EA 86-179

During an NRC special inspection conducted during the period September 2 through
19, 1986, violations of NRC requirements were identified. The violations resulted
in a significant failure to control licensed material. As a result, 7 iridium-192
seeds used in animal experiments were lost. In accordance with the " General
Statement of Policy and Procedure for NRC Enforcement Actions," 10 CFR Part 2,
Appendix C (1986), the Nuclear Regulatory Commission proposes to impose a civil
penalty pursuant to section 234 of the Atomic Energy Act of 1954, as amended,
("Act"), 42 U.S.C. 2282, PL 96-295, and 10 CFR 2.205. The violations and
associated civil penalty are set forth below:

10 CFR 20.201(b) requires each licensee tu make or cause to be made such
surveys as (1) may be necessary for the licensee to comply with the
regulations in this part and (2) are reasonable under the circumstances
to evaluate the extent of radiation hazards that may be present. As
defined in 10 CFR 20.201(a), " survey" means an evaluation of the radiation
hazards incident to the production, use, release, disposal, or presence of
radioactive materials or other sources of radiation under a specific set of
cond.itions.

10 CFR 20.105(b) requires in part that no licensee possess, use, or transfer
licensed material in such a manner as to create in any unrestricted area
radiation levels that, if an individual were continuously present in the
area, could result in that individual receiving a dose in excess of two
. millirems in any 1 hour, or 100 millirems in any 7 consecutive days.

1. Contrary to the above, on June 26 and 27,1986, the licensee failed
to perform a survey of unrestricted areas to assure compliance with
10 CFR 20.105(b) following the implant of 557 iridium-192 seeds in
animals at the Charmany Instructional Facility.

2., Contrary to the above, from June 26 until August 21, 1986, the licensee
failed to perform reasonable surveys under the circumstances to deter-(

5 mine the extent of radiation hazards that may have been present.
Specifically, surveys of the floor, rubber mats, and animal feces werec

not conducted to detect loose radioactive sources immediately prior-

to having the feces washed down the drain. This resulted in the
loss of seven iridium-192 sealed sources.

Collectively, these violations have been categorized as a Severity Level III
problem (Supplement IV).

Civil Fenalty - 51,250 - assessed equally among the violations.
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Notice of Violation 2 DEC 1 1 1986

Pursuant to the provisions of 10 CFR 2.201, the University of Wisconsin is
hereby required to submit to the Director, Office of Inspection and Enforcement,
U.S. Nuclear Regulatory Commission, Washington, D.C. 20555 with a copy to the
Regional Administrator, U.S. Nuclear Regulatory Commission, Region III, within
30 days _of the date of this Notice a written statement or explanation, including
for each alleged violation: (1) admission or denial of the alleged violation,
(2) the reasons for the violation if admitted, (3) the corrective steps that
have been taken and the.results achieved, (4) the corrective steps which will
be taken to avoid further violations, and (5) the date when full compliance
will be achieved. If an adequate reply is not received within the time
specified in this Notice, the Director, Office of Inspection and Enforcement,
may issue an order to show cause why the license should not be modified,
suspended, or revoked or why such other action as may be proper should not be
taken. Considerations may be given to extending the response time for good
cause shown. Under the authority of section 182 of the Act, 42 U.S.C. 2232,
this response shall be submitted under oath or affirmation.

Within the same time as provided for the response required above under 10 CFR
2.201, the University of Wisconsin may pay the civil penalty by letter
addressed to the Director, Office of Inspection and Enforcement, with a check,
draft, or money order payable to the Treasurer of the United States in the
cumulative amount of One Thousand Two Hundred Fifty Dollars (51,250) or may
protest imposition of the civil penalty in whole or in part by a written
answer addressed to the Director, Office of Inspection and Enforcement. Should
the University of Wisconsin fail to answer within the time specified, the
Director, Office of Inspection and Enforcement, will issue an order imposing
the civil penalty in the amount proposed above. Should the University of
Wisconsin elect to file an answer in accordance with 10 CFR 2.205 protesting
the civil penalty, such answer may: (1) deny the violation listed in this
Notice in whole or in part, (2) demonstrate extenuating circumstances,
(3) show error in this Notice, or (4) show other reasons why the penalty should
not be imposed. In addition to protesting the civil penalty in whole or in
part, such answer may request remission or mitigation of the penalty.

In requesting mitigation of the proposed penalty, the five factors addressed
in Section V.B of 10 CFR Part 2, Appendix C should be addressed. Any written
answer in accordance with 10 CFR 2.205 should be set forth separately from
the statement or explanation in reply pursuant to 10 CFR 2.201 but may
incorporate parts of the 10 CFR 2.201 reply by specific reference (e.g., citing
page and paragraph numbers) to avoid repetition. The University of Wisconsin's
attention is directed to the other provisions of 10 CFR 2.205, regarding the
procedure for imposing a civil penalty.
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Notice of Violation 3
DEC 1 1 1986

Upon failure to pay any civil penalty due which has been subsequently determined
in accordance with the applicable provisions of 10 CFR 2.205, this matter may
be referred to the Attorney General, and the penalty, unless compromised,
remitted, or mitigated, may be collected by civil action pursuant to section
234c of the Act, 42 U.S.C. 2282.

FOR THE NUCLEAR REGULATORY COMMISSION

0
h =n b Y=fe fr e _ |

~

473ames G. Kepp ,

Regional Administrator

Dated at len Ellyn, Illinois,
this # ay of December 1986.
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U.S. NUCLEAR REGULATORY COMISSION ~ [
t
'

REGION III
' -

Report No. 030-03465/86001(DRSS)

Docket No. 030-03465

License No. 48-09843-18 Category G1 Priority II

Licensee: University of Wisconsin - Madison
Safety Department
317 N. Randall Avenue
Madison, WI 53715

,

Special Safety Inspection' Conducted: Onsite September 2, 3 and 12, 1986,
Telephone on September 16, 17 and 19, 1986

Enforcement Conference Conducted: September 24, 1986
?

h%A.P g -
JamesR.Mu11)auer ,o /3 /h,i Inspector:
Radiation Specialist Date /

! . D. p niawski, ThieT*
?.' -

i Reviewed By:
~

ID/ 3/g,c.,
Nucle Materials Safety Date 3

Section 2

Approved By: W. L xe n Chief (0 b
Nuclear Materials Safety DateL

L and Safeguards Branch

I
4

Inspection Summary

' Inspection on September 2 through 19, 1986 (Report No. 030-03465/86001(DRSS))
Areas Inspected: Announced, special safety inspection to review the
circumstances surrounding the reported loss of seven iridium-192 sources which

; . .

were used in five animals (pigs) during a brachytherapy implant experiment. At-

the time of the reported loss on August 25, 1986, the sources had a calculated
activity of 0.51 millicuries per seed. This inspection also included a review

,

of the licensee's organization, authorization permit to conduct the experiment,
Radiation Safety Committee approval, training of individuals involved,
dosimetry (External), and independent measurements.
Results: Three violations of NRC requirements were identified during the course'

,'
of the inspection; (1) 10 CFR 20.201(b)(1) - failure to perform surveys to
insure compliance with 10 CFR 20.105(b) which limits levels of radiation in

i
unrestricted areas (Section 6); (2) 10 CFR 20.201(b)(2) - Failure to perform

' reasonable surveys under the circumstances to evaluate the extent of radiation
hazards that may be present (Section 6); and (3) 10 CFR 20.203(a) - Discharging
Licensed Material into the sanitary sewerage system which was not soluble or
dispersible in water (Section 6).

W N ? w.,gg_ Y9pp.-
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DETAILS

.

1. Persons Contacted

5'8 Kathy Irwin, Attorney, University of Wisconsin
* Herb Attix, Vice-Chairman, Radiation Safety Committee
8 Robert Radtke, Director, Safety

2'85ue Engelhardt, Radiation Safety Officer
Lee Ann Kaiser, Health Physicist - II
John Lorenz, Health Physicist - 11 '

Abdul Ben-Zikri, Health Physicist - II
William Adams, Ph.D., Primary Investigator
Cynthia Thomason, Medical Physicist
Jim Linsley, Manager, Charmany Farms
Claudia Hirsch, Supervisor, Charmany Farms
Pat Warpinski, Animal Caretaker
Andy Wolk, Animal Caretaker
Leah Penza, Animal Caretaker
Fay Hillery, Animal Caretaker.-

1 Attended telephone exit conference on September 19, 1986.
* Attended enforcement conference on September 24, 1986.

2. Purpose of Inspection

The licensee notified Region III on August 25, 1986, of the loss of seven
iridium-192 brachytherapy sources sometime between from June 26 and
August 21, 1986, during an animal experiment. The licensee conducted an
extensive search hy their health physics staff, however, the sources were

;
. not found.

3. Inspection History (Between 1979 and 1983)

a. Routine Safety Inspection: July 13-15, 20-22, 25 and 26,1983

Results: Four violations

Comments: Failure to wear required extremity dosimeter while
handling >/ mci of P-32.

b. Routine Safety Inspection: January 21-24, 1980

Results: Two violations

Comments: Extremity overexposure and failure to report the
overexposure within 30 days (no enforcement action taken).

Area of concern was expressed by the NRC over the practice of the
University allowing individual user applications to be approved by a
single member of the Isotope Committee after review hy the University
Health Physicist.
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c. Routine Safety Inspection: February 26 through March 2,1979

Results: Six Violations with Civil Penalty

Comments: 1. Failed to adequately train individuals (Civil Penalty
$200).

2. Failure to determine air concentrations of radioactive
material in restricted areas (Civil Penalty $500).

3. Failure to determine air concentrations of radioactive
material in unrestricted areas (Civil Penalty $400).

4. Unauthorized user (Civil Penalty $400).

5. Bioassays not timely (Civil Penalty $300).

6. Incineration limits exceeded (Civil Penalty remitted).

4. Organization,

Irving Shain, Ph.D., Chancellor
James Tracy, Chairman, Radiation Safety Committee
F. Herb Attix, Vice-Chairman, Radiation Safety Committee
Robert Radtke, Director, Safety
' Sue Engelhardt, Radiation Safety Officer

5. Licensed Program

University of Wisconsin is holder of NRC Byproduct Material License
No. 48-09843-18, Type A Broad Scope. The license currently authorizes the
possession and use of any byproduct material with Atomic Nos. 3 through 83
with a total possession limit of 30 curies. In addition, the license
authorizes certain other nuclides for calibration purposes, research, etc.
Authorized use includes research and development, medical research,
diagnosis and therapy including the internal and external administration of
byproduct material to human beings, and tracer studies in laboratory animals.

No violations were identified.

6. Review of Incident

On August 25, 1986, at approximately 11:00 a.m. (CDT), the licensee's
Radiation Safety Officer (RS0) notified NRC Region III that seven brachy-
therapy iridium-192 sources with a calculated activity of 0.51 mil 11 curies
per source were not accounted for. The seeds were used in five animals
(pigs) in an experiment which began on June 26, 1986 and lasted until
August 21, 1986. The following information was obtained during this special
inspection. The Primary Investigator submitted an application to conduct
a brachytherapy experiment using 560 iridium-192 seeds with an initial
activity of 0.985 mil 11 curies per seed. The procedure was as follows:

D
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a. Five pigs were to receive impiants
b. Four implant sites per pig
c. Fourtee'n ribbons per site
d. Two iridium-192 seeds per ribbon

Totals

e. 28 seeds per site
f. 112 seeds per pig
g. 560 seeds total in five pigs

(For details on protocol, see Attachment A.) Authorization to conduct
the experiment was granted by the Chairman of the Radiation Safety
Committee on June 24, 1986 and approved by the Vice-Chairman on June 27,
1986. (For details on Committee Approval, see Attachment C.) The
experiment began on June 26, 1986, with two pigs receiving implants as
follows:

Pig No. 26 received 112 seeds
Pig No. 31 received 112 seeds

-' Total seeds, 224 on June 26, 1986.

On June 27, 1986, three pigs received implants as follows:

Pig No. 27 received 111 seeds
Pig No. 28 received 110 seeds-

Pig No. 32 received 112 seeds
Total seeds, 333 on June 27, 1986.

By the day's end on June 27, 1986, the licensee had implanted 557
iridium-192 seeds between five pigs. At the end of each implant on
June 26 and 27,1986, the licensee performed the following surveys:

Survey date June 26, 1986 using a Victoreen 470 A.

Room 1238 housing Pigs No. 26 and 31.

! Pig No. 26 - 500 millirem / hour at pig surface
65 millirem / hour at one meter

Pig No. 31 - 480 millirem / hour at pig surface
60 millirem / hour at one meter

The licensee performed a survey just inside room No.1238 by the door
.

entrance (restricted area) and measured 10 millirem per hour.

| Survey dated June 27, 1986 using a Victoreen 470 A.
;

Room 1239 housing Pigs No. 27, 28 and 32.
;

Pig No. 27 - 510 millirem / hour at pig surface
67 millirem / hour at one meter

Pig No. 28 - 480 millirem / hour at pig surface
72 millirem / hour at one meter

._ _ - - 4 - _ ______ _-__- _ _ _ _ _ _ _ _ _ - - _ _ _ -
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Pig No. 32 - 500 millirem / hour at pig surface
66 millirem / hour at one meter

The licensee performed a survey just inside room No.1239 by the door
entrance (restricted area) and measured 20 millirem per hour. When
questioned about radiation levels in unrestricted areas, the licensee
stated that no evaluation of radiation levels in these areas was made.
These areas included adjacent rooms and a hallway. The licensee's failure
to perform radiation measurements in unrestricted areas constitutes a
violation of 10 CFR 20.201(b) to assure compliance with 10 CFR 20.105.
10 CFR 20.201(b) requires the licensee to make such surveys as may be
necessary for the licensee to comply with 10 CFR Part 20. 10 CFR 20.105
limits radiation levels in unrestricted areas.

On Sunday, June 29, 1986, the student investigator checked all the pigs
and found a problem with pig No. 26. The template at Site I was cracked
and partially hanging from the skin. In addition, one ribbon containing
two iridium-192 seeds was found on the floor of the pen. Pig No. 26 was
then sedated in an attempt to explant all sources located at Sites 1 and 2.
The sutures which were holding the templates to the skin were cut. The
catheters which were glued to the templates were expected to come out.-
of the tissue with the templates. When the student investigator removed
the template at Site No.1, it was found that two catheters had separated
from the Template and worked their way in the animal tissue. The same
problem was encountered at Site No. 2 where two catheters had separated
.from the template and were lodged under the tissue. On Tuesday, July 1,
1986, the student investigator attempted to explant all sources from Pig
No. 26; however,11 catheters could not be removed between Sites No. 3 and
4. A total of 15 catheters were still implanted in Pig No. 26. On July
4,1986, Pig No. 26 was sacrificed and the remaining 15 catheters were
surgically removed. At this point, all sources from Pig No. 26 were
accounted for. Also, on July 4,1986, explant from pigs No. 28 and 31 was
attempted and the same problem was encountered where catheters separated
from the template and were lodged under tissue. This problem prevailed
until August 21, 1986, when the remaining four pigs were sacrificed. The
following source retrieval was accomplished:

Pig No. 27 - All sources recovered
Pig No. 28 "Four sources not recovered"
Pig No. 31 "Four sources not recovered"
Pig No. 31.- /11 sources recovered

After the student investigator learned that eight seeds were unaccounted
for, the Radiation Protection Officer was notified. On August 22, 1986,
two Health Physicist from the Safety Department surveyed areas where the
pigs were housed and found one seed embedded under a rubber floor mat. The
remaining seven sources were not found. On August 25, 1986, when all
surveys failed to locate the sources, the NRC Region III was notified, a
press conference was held and a news release was made.

5
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"' The licensee concluded that the sources were most likely washed down the
drain located in the middle of the room were Pigs No. 28 and 31 were housed.
This conclusion is based on the following; (1) The pens where the animals
were housed required daily cleaning by scrubbing and hosing with water.
The student investigator checked each room with a survey instrument to
assure no sources separated from the animals. (Note: a plastic sheet was
placed over the cup of the drain to trap any loose sources from washing
down the drain). These surveys were performed daily between approximately
7:30 and 8:30 in the morning. On several occasions, hours passed before
the caretakers cleaned the animal pens. For example, on July 1,1986, the-

student investigator checked room No.1235 at 8:10 in the morning, for
loose sources; however, the room was not cleaned until 2:00 p.m., the same
day. A source could have fallen out of an animal in the six hour span and
washed down the drain. When the caretakers cleaned the room with a water
hose, the plastic sheet covering.the drain was removed to allow for
drainage. (2) An interview with one of the caretakers revealed that
periodically the caretaker turned the hose on the pigs themselves. The
caretaker did this to keep the pigs away while the floor was being cleaned.
The caretaker stated that no instruction was given to the contrary about '

hosing water on the animals. (3) It was learned during the inspection that
starting on July 24, 1986, animal caretakers were given the responsibility.-

, of performing daily room surveys prior to cleaning the pens, since the
! student investigator was scheduled to be out of towr, from August 2 through

9, 1986. The student felt that with adequate training and procedures to
follow, the animal caretakers could assume the survey responsibility in the
. students absence. This proposal was net formally approved by the safety
department or the radiation safety committee. The animal caretakers who

| performed surveys for loose sources were interviewed on September 12, 1986,
and from these interviews the animal caretakers demonstrated that they were
adequately trained in the operation of the survey instrument and survey
technique. The caretakers were also given a written survey procedure toj

|
follow. (See Attachment B for Survey Procedure.)

|

| The suryey procedure required a visual inspection of the floor for loose
catheters, a visual inspection.of the implant sites for protruding catheters
and a radiation survey of the drain. During interviews with the caretakers,
they stated that it is likely if a ribbon was loose on the floor, the animal
would probably consume the ribbon thus being eliminated later in the feces.
Surveys of the floor, rubber mats and animal feces may have located loose
sources prior to hosing the feces down the drain. However, the survey
procedure did not speciff these details. When the health physics staff
performed their survey on August 22, 1986, one seed was immediately found
embedded under a rubber floor mat in the animal pen. The licensee's failure
to perform reasonable surveys under the circumstances is a violation of
10 CFR 20.201(b).

10 CFR 20.303(a) states no licensee shall discharge licensed material
into a sanitary sewerage system unless: It is readily soluble or

dispersible in water.

The licensee concluded that the seven iridium-192 sources were inadvertently
washed down the drain. These sources are not soluble or dispersible, a
violation of 10 CFR 20.303 (a).

Three violations were identified.

6
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7. Committee Approval

License Conciition No. 21 requires that licensed material be possessed and
used in accordance with the statements, representations and procedures
contained in certain referenced applications and letters.

The referenced application dated September 30, 1980, Attachment
No.14(1)(iv) states the criteria for approving applications to use
radioactive material.

The criteria covered the following situations:

a. a new applicant (i.e., a person not previously authorized to use
,

radionuclides on the University of Wisconsin Madison Campus);

b. Non-routine uses, quantities, or types of radionuclides;

c. An applicant with a history of significant noncompliance with
University Radiation Safety regulations;

' Approval will be granted only af ter consideration by a health physicist
and the full (quorum) committee. At the discretion of the University
Radiation Safety Committee chairman or Vice-Chairman and a health
physicist, the committee will permit temporary authorization involving,

situations described in (a) through (c) to be granted, pending final
review and approval by the committee as a body.

Application to perform this experiment was received by the radiation safety
department on June 2,1986. (See Attachment C for Application). A Health
Physicist from the safety department reviewed the application with the
Primary Investigator on June 10, 1986. After approval by the safety depart-
ment, the application was submitted to the Chairman of the' Radiation Safety
Committee and was approved by the Chairman on June 24, 1986. After the

;

experiment began on June 26, 1986, the Vice-Chairman of the Radiation ,

Safety Committee granted approval on June 27, 1986. Although a full quorum
committee had not approved this experiment between June 26, 1986 and
August 21, 1986, after notification to the NRC of the lost sources, the
Radiation Safety Officer (R50) submitted the application and protocol to
all committee members. According to the RSO the full committee would have
approved this application.

. .

No violations were identified.

; 8. Training

The Primary Investigator of this experiment is a Doctor of Veterinary
Medicine and Professor at the University of Wisconsin - Madison. The
Applicant's Training and experience with radioactive material shows, on

i application form-99, experience with radium sources used in therapy,
experience with technetium-99m in imaging and experience with cesium-137
sealed sources.

:

__. . . . . _ _ . . _ _ _ . . ..
-
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The Student Investigator is a Medical Physicist and is certified by the
American Board of Radiology in both diagnostic and therapeutic radiologic
physics. -

.

License Condition NO. 21 requires that licensed material be possessed and
used in accordance with the statements, representations, and procedures
contained in certain referenced applications and letters.

The referenced application dated September 30, 1980, states in Attachment'

No.14(c)(iv)(a) under '' minimum training," that before beginning work in a
radionuclide facility, individuals must have read the handbook " Radiation
Safety for Laboratory Technicians" and submitted the associated exam to the
health physics staff.

A record review covering training of all individuals involved in this
'

experiment showed all individuals were at least minimally trained,
i.e. , animal caretakers.'

No violations were identified.
'

9. Personnel Dosimetry (External)

| License Condition No. 21 requires that licensed material be possessed and
used in accordance with the statements, representations, and procedures
contained in certain referenced applications and letters.

The referenced application dated September 30, 1980, stated in Attachment
No.14(c)(1) that the authorized user shall insure that the use of radio-
nuclides are performed in a safe manner and in accordance with the
conditions of the authorization. Condition No. 2 of authorization dated
June 25,1986, states extremity and body dosimeters must be worn when,

| handling sources.

When animal caretakers were given the responsibility of surveying the
animal pens for loose radioactive sources prior to cleaning the pens,
they were instructed to use long forceps to remove any catheters
(containing sources) seen protruding from the animals. (See Attachment B
for Survey Procedure and source handling.) Records show that animal

. caretakers removed catheters from animals on August 2, 3 and 16, 1986.
' Interviews with these caretakers confirmed that they handled catheters

using 12 inch long forceps on these dates and other dates which were not
documented. Personnel required to care for these animals were all issued
whole body dosimeters; however, were not issued extremity dosimeters based
on the licensee's determination through calculation that caretakers would
not receive 25% of the quarterly limit specified in 10 CFR 20.101.

The Primary and student investigators were issued whole body and extremity
dosimeters. For the period June 15 through September 14, 1986, the maximum
whole body film badge reading for the animal care staff was 80 millirem.
The student investigator received 370 millirem to the whole body badge and
1850 millirem to the extremity badge for the same period. The student
investigator exclusively performed implants and explants during this
experiment except for those sources handled with forceps by the caretaker
staff. (See Attachment D for dosimetry report.)

No violations were identified.
a
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. 30. Licensee Surveys and NRC Confirmatory Measurements

Between August 22, 1986 and August 25, 1986, the licensee conducted I

surveys of the entire Charmany Farms area. On August 22nd, initial radia-
tion surveys located one source in room 1235 embedded under a rubber floor
mat. The seven remaining sources were never found. On August 27, 1986,
two University Health Physicists surveyed Badfish Creek with negative
results. Badfish Creek receives treated effluent water which is discharged
by the Madison Sewerage District. (See Attachment E for Search Effort.)

The Madison sewerage district receives 300,000 to 600,000 gallons of
liquid waste per day of which approximately 5's is solid sludge. The sludge
is treated in pits for approximately 21 days before using used as t

fertilizer. The sludge is then transported by truck to area farms were it i
is pressure injected into the soil as fertilizer.

On September 3,1986, the NRC inspector performed confirmatory
measurements on the animal carcasses using a Ludlum Model No. 19, Micro R
Meter (NRC 014809) calibrated on July 31, 1986. The instrumer.t was checked
against a known source of radiation and functioned properly. Background ;

'. readings at Charmany farms varied between 4-8 micro R per hour. The animal>
carcasses used in the experiment were carefully monitored with negative
results. On September 3, 1986, the NRC authorized disposal of the animal
remains. No readings above background were detected at the farm facility.

No violations were identified.

11. Areas of Concern

License Condition No. 21 which references application dated September 30,
1980, stated in Attachment No.14(a)(iv) that at the discretion of the !

University Radiation Safety Committee Chairman or Vice-Chairman and a
Health Physicist, the committee will permit temporary authorization pending

; final review and approval by the committee as a body. This inspection
revealed that the Chairman of the committee approved this project on t

June 24, 1986, the project began on June 26, 1986, and the Vice-Chairman !

i approved the project on June 27, 1986. The project was scheduled to last !
Ionly 5 to 10 days. The inspector expressed concern over the fact that the

i Radiation Safety Committee was not scheduled to meet until late August or
early September, well after the animal project would be concluded.
Therefore, a full committee review could not be achieved until well after
this unusual experiment.

,

! l

|
The inspector also expressed concern over the lack of involvement of the !

l Health Physics staff during this project. Problems with the experiment as
I early as two days after implant when a ribbon contairing two iridium-192
I seeds were found on the floor of the animal room were reported to the
' University Safety Department. As other problems occurred the safety

department was kept informed; however, the Health Physics staff did not
i perfom an onsite evaluation of the problems until the seeds were reported

missing. These concerns were addressed during the enforcement conference
on September 24, 1986, and the licensee agreed to establish new criteria
requiring greater involvement between the Radiation Safety Committee and

( Health Physics Staff on problem experiments.
|

9
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The University Radiation Safety Committee met on September 25, 1986, to
discuss these matters. (See Attachment F for the minutes of the
September 25, 1986, meeting.)

12. Exit Meeting

At the conclusion of this inspection on September 19, 1986, a telephone
discussion was held between the inspector and Kathy Irwin, the University
Attorney. The apparent violations, areas of concern and possible
enforcement actions were reviewed and discussed.

13. Enforcement Conference

An enforcement conference was held in the Region III office on
September 24, 1986 as a result of the special inspection which identified
three apparent violations of NRC requirements. The purpose of the
conference was to (1) discuss the apparent violations, their significance
and causes, and the licensee's corrective actions, (2) determine whether
there were any aggravating or mitigating circumstances, (3) discuss
specific areas of concern which were expressed during this special
inspection.e

Mr. A. B. Davis, Deputy Director of NRC Region III, opened the meeting by
describing the purpose and scope of the meeting as well as the NRC
enforcement policy and concerns raised as a result of the September 2
through 19, 1986 inspection.

In addressing the violations the licensee acknowledged the facts as
presented by the Region III staff and discussed corrective actions to
prevent recurrence. The licensee was informed that escalated enforcement
action was being considered.

Attachments:
A. Experiment Protocol
B. Survey Procedures Followed by

Animal Caretakers
C. Application to Conduct Experiment
D. Dosimetry Report
E. Licensee's Search for Missing

Sources
'

F. Minutes of the September 25, 1986,
Committee Meeting

10
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Effect of Treatment Volume on Radiation
Tolerance of Normal Pig Muscle

,

Part I -

.

Goal: To determine the influence of treatment volume -

'

on the tolerance of normal muscle tissue to the
radiat'en dose delivered by removable
interstitial implants of Ir-192. Results
obtained here will be ecmpared w'th pred'ctiens
of cummulative radietion effect as determined by
existing medels. The results will also be
compared with the effects of hypertherm'a on. -

ncrmal pig muscle.
.

An mals: Five Landrece-W$.ite pigs, 40-60 kg.d

Procedure: This will determine the baseldne response cf a
fixed volume of muscle tissue for e renge cf
tctal raddatien doses. The f#xed volume

-' arbitrarily has been chesen to be 20 cm3 (The
chc'ce was primar,ily determined by the cost cf
rac'cact've seeds). The volume 's def'ned as

,

that enciesec by the 50 red /hr dose l'ne and is
c=nsistent with the definition used for human
clinical treatments. The strength of the Ir-192

r seeds used will be 0.5 mg Rs eq which is, again,
VW cens' stent with clin eel treatments. The sourced

configuration will fellcw that obta d ned using e
peczteta template with 14 needies (See Figure
1). Two Ir-192 seeds will be used 'n each
needle with a center-to-center spacing of 1 cm.
This g'ves a tctal of 26 seeds / implant with a

,

tctal act*vity o# 14'mg Ra eg. The total deses
used w'll range from 6,000 to 12,000 rads in
four equal measurements (i.e. 6,000, 7,500,
9,000, 10,500, and 12,000 rads). These desa

i levels correspond to treatment times of 120,
| 150, 180, 210 and 240 hcurs (5 6.25, 7.5, 8.75
l and 10 days). Five pigs w'il be given four
| implants each to obtain four data peints at each
'

dose level. Specifics of tne p.-ocedure are
given below.

Insertion of the implant: The animals will-

be housed, each in separate pens at Charmony
Fsems. The animal will be anesthetired in its,

' pen. The areas of the p's te be implanted will
be shaved. Four sites will be implanted on each

!
!

-

n . -
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C*.*> animal and the appecximate sites are shown in
F,'gure 2. The exact sites are dependent on the

.

weight and length of the actual animals and will
be chosen to maximize the distance between
sites. (Calculations show that if two implants
are 20 cm apart, the dose delivered t= one
implant from the other is apprcximately 0.3% cf
the dese delivered from the implant itself.*

Therefore, implants 20 cm or more apart should
have little effect on one another).

A diagnostic ultrasound scanner 'will be used
' te determine the amcunt of fat over each' implant

site.' This ,16 necessery to assure the implant
.

is inserted to the correct depth.

After determining site and depth of the
implant, the tamplate will be sutured to, the
animal. The template, shown in Figure 1, is
used to guide the *mplant needles into place and,

,

to secure the rad,'o, active seurces during
treetment. Also et this ti.ne , the implant site
w'll either be tatooed or severel sutures will '

be placed to allow identification of the site at
the time of necropsy.

([/ After the template 's sutured in place, a
guide template w'll be taped over the sutured
templete. The qu'de templete has an 1dentical
placemeat cf needle holes, but is much th'cker
than the sutured templa te. It is used cnly
while insert *ng the implent te insure eli
needles are insertec perellel te =ne erether.
The needles used w'll consist of a 16 ga
hyperthermia type catheter inside a 14 ga
breakaway needle. The needle w'll be inserted
through the template to the proper depth and
then removed leaving the catheter inserted in
the p's muscle. The gu'de templeto is removed
3a ter all 14 catheters are in place. The

catheters w'll then be cut flush with the tcp
surface cf the template and glued to the
template.

.

When the templates and catheters are thus
secured at each of the four implant sites, the
Ir '92 seeds will be eftericaded inte the
catheters. The seeds are enciesed in ~ ~ '

polyethylene tub'ng which will also be cut flush
with the su-f ace c+ the temp * ste and glued in
place. When all sources are ir p' ace na s'vend
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implant, the entire surface of the template will

C.., be covered with adhesive backed mylar to further
-

secure the scurces. The sites will also be .

covered with a dressing and/or tape.
,

.

This peccedure shculd take a maximum of 30
minutes / site prior to source insertion. It

'

should take approximately 5-10 minutes to load
all sources so that the total time should be
2-2 1/3 hours (not inciuding anesthesia), per
animal.

Anime~s will have to be kept one anima 1/ pen*

' in a restricted area until the impiants are
remcved.

-.
,

Remcvel of the impiant: Removai of the
implants w'il take place 5-10 days efter the'r
insertien. Animels will be enesthetized and the
sutures holding each template in place w'111 be

.- cut. The ant're assembly (template, catheters
and sources) will be removed together. It,

'

shoule take apprekimately 5 minutes to remove
each implant se total time per animai outside of -

enesthesda should be less than 30 minutes. All
implants on a given animal will be treated to
the same dese level a11 ewing ali implants te be

( removed at the same time.
.

Sacr *fice: An'mals will be sacrifdced 30-40
days efter the start of treatment. At th's
t'me; t'ssue samples wi1l be removed for
histelogy and biochemical essay, (If possible.
*nfus'en of a barium solution wcule be done at
ther t'me, se m*creangiography ceuld be done).

Endpoints: 1) H'sto1cgy - done in a manner similar to that
performed in the last hyperthermia study.

2) Mydroxyproline essay - biochemical assay used. .

te quantify collagen formatien. Two to three,
three to four em t'ssue samples from each site
would be required.

:

3) Microangiography - (possibly?) This would
assess vascular damage and is expected to be the
most ser.s't've endpcint.

{'t
0
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(5,*' Technical support required.y

.

Days 1 and 2: implantation, anesthetic for
.each animal.

~

Days 5-10: removal of implant, anesthetic far
each animal.

,

Days 30-AO: animal sacrifice and removal of
tissue samples; possibly infusion for
microangiography.
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*

AFF1.lCATION FOR POSSESSION AND fler a' **- .ONUC1.TeIsrTY DEPT.
.

y
'' . . ~ . . , -

URSC (090982)
- .

Form 99 (Rev. 2) g g- Authorization Empires
,

.. .

{~ g ic {C .'

(Tor Safety Dept. Use Or.ly)

(For details on application '---- - '-- *a m"* y et. .n u . /*-

section IIA) eF1. Name of applicant (s): W u.d
(Tor joint authorizations, please underline name of the person to be theB 'G. g '
principal " authorized user" for purposes of mailings, ordering, etc.
information requested in item 16 must be completed for each applicant if

The

not already on file with the URSC+.) ..

Mailing address: 2 #/f d ' - m- kl *! h [l,,

rhone: T w...s L. 3h/F-h%Mgg.

Can your name be given to . sales representatives requesting a list of
*

radionuclide users? YES V,

NO,

2. Check one: "

.

- .

New application (aoplicant is not currentiv authorized to possess '

radionuclides)

(. Amendment to current
authorization (Fill in onlv those blanks :hich
reeresent a chance fro = current authorization)*

i Renewal application.

'

3.

Room number (s) and building (s) where rAa ioactive--hk|dlbtmM' [W)ici ~ t ~ 4 r- A~

4/235 og3c
materials,1DS y'be (.holdinb r cm1) fin lec[k, .allhn) ('Kowill
used and/or stored

, dTC. /'#m/,r.f $ raw [salo b
s ,

vastes will be stored
j pending disposal' or
| decay .

i
'

skV aon||w Ala
'

4
How will security of materials be maintained in rooms where total radio-
nuclide activities are greater than those listed in the URSR, Appendix P?

.-
; * Materials will be stored in a locked cabinet, refrigerator orfreezer.

. Room will be locked when unattended.
Other (specify)

i

.

; *URSR - University Radiation Safety Regulations( +URSC - University Radiation Safety Com=ittee
.

|



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

:.'
' A'' ..* -

.....p . -s ..-
' .

2
.

'*

:: .

.

-h 5. REQ'UESTED MATERIALS $ ,

(Add additional sheets if necessary) ~
*

.

Physical Order Possession
'

!Radionuclide Chemical Form (s) Form * Limit ** Linit***'
1. c1-If 2 \ nLR.ua,,- udf.m sokl aL **E?."t 300 m6er lo om k.

'

2. J # 51],"mti e- t0 ?O mt?
D J*

3. h = R1 |b b
*

V cl4.

5 | * 3c0 / t DM
(y,g ) --6. 1

7.i

8.

9.

10. .

* .-

! * Physical Form: solid, liquid, gas or sealed (list sources separately)I ** Order Li=it: the animum quantity in any single order or transfer (specify units)I *** Possession Limit: the maximum quantity on hand at any time (specify units)
f / 6. Radionuclides procured from:
! (.'- @ CORD * VA Radiopharmacy (CU.W. Accelerator bother NRC License (specify)

'

De.v.menetor Gother sources (specif ) RK>7
* Central Ordering, Receiving and Distribution

(CORD obtains nuclides at your request from most commercial vendors.)
7. Will rja ionuclides be art =4n4=tered to or used on humans?

v No Yes - submit form 98.
8. Will animals be use your radionuclide program?

No Yes - submit form 99a.
9. Will use include student lab?

, 7 No Yes - course f
10. Describe your intended use of radionuclides. If you have a written..

description of procedures, attach copies to this application. If
act, give information as to the medium or organisms used, type of,

procedure (labelling, synthesis, RIA, uptake, etc.), and radionuclide.-
involved. If iodinations are to be performed, please include a proto-
col describing your iodination procedure. (Add sheets as necessary.)

Gucr-9.sdsb D-112 Sud Soutw uk) Lt. und 4 Gfotyby & gu -

' e t,

l C
. . - - _ . - . - - - . _ _ - - - - - _ - . . - . - - - _ - _ - - _ - . - - - - - - - - _ - _ _ _ -
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k / 11. At what frequency will your radionuclide facilities be surveyed? :( Monthly
.

Semiannually (permitted for rooms in which e 200 WCi is in
- use at any given time or if nuclides are in storage only)b,* ~

Other pecify)%.5crac ear.Wfde s/o.wd d A u f
* R o & ., f.S cP$W * An--w Mu M.azcs' nam da es;sua jy,pg <j -, , - 12. Which of the i llowing i be used to petform surv'eys. _

%Wipe tests and liquid scintillation counter.
Wipe tests and ganu=a counter
Survey meter model(s) , to be calibrated by:Safety Department

Con =sercial calibration service (specify),,

Other (attach name and procedures)
Specify calibration frequency: annually other '

N Other (specify) ebm N.d &_J#scrJim m ,- af E ee 4%u-
./' 13. Describe the training or instructions you will provide or require for O

all personnel who will work with or in the vicinity of radionuclides
used under your authorization. ~

V Personnel vill be required to read the handbook Radiation Saferv
,, . for Laboratory Technicians and to submit the associated exam to

Safety. - *

Additional training (specify. . ' Add additional sheets if necessary):
.

..-

(

' 14. What precautions will be taken in storing stocks and vastes of gam =a
and/or high energy beta emitters to minimize doses to lab workers?-

Stock.s/vastes will be stored:
in a separate room gg f/gQ ,f,u, pgd

p n/fdy p
in an area of the laboratory not frequented by workers

Y -behind appropriate shielding material (describe) fb
Y other CunivrtCe /h) #AU "sluild a (nMMf2

Not applicable (Iow enetgy beta use 'only) '

f 15. What methods do you intend to employ for disposing of your radioactive
-

vaste? Indicate whether your response pertains to solid (S), liquid (L)
.

or gaseous (G) waste by writing the appr priate letter (s) beside each
applicable method. /y9 g//

Consolidation (by nuclide) and proper packaging, etc. for pickup-

and disposal by the Safety Department.
For liquid waste only please estimate total volume generated in
a specific time interval

.
Decay

Dilution to acceptable concentration limits and disposal to the
sever / atmosphere. How will airborne releases be. assessed and
controlled? (specify)

.~r

10 Other (specify) $0aAW) u)hh N N taba ~h k &' Waste generation not antici
m .
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Applicant's training and experience *g :.3. M ,u;+3 ,w = M'1 A & p
*

(.y'h

Where Duration of On the Job orType of Training Trained Training Formal Course

A. Principles and M. [/ w
':''*n:''' sav'A L 4#
protection rg,

B. Radioactivity -

2 w, j/:-2.
.~

measure _ent,
standardization,

-and monitoring // " btechniques and

3 e(/instruments
.-

-_

-

C. Mathe=atics and W- ' 2M %calculations f/ ,;c-# 2dbasic to the use ,,

. and measurement p
,d'

{'. of radioactivity

F# b M. (
D. Biological effects ~

2
of radiation *

3 W-e._.

Experience (Actual use of radionuclides or equivalent experience)
1

Maximum
Quantity Where Experience Duration of Type ofRadionuclide Used Was Gained Experience Use

A. == - - I ' n. -=

~

ft & Hnt 4'}A04h4 f 3 .< p WAW; p
M&Al- 9y WA% Te e p /Doa.

Mm % & ')). @!m7(. *
N #

* Photocopy and send duplicated sheets if more than one applicant.
|

I
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Please read before mienina -

~

The applicant agrees to abide by all applicable regulations regarding the
use of radionuclides as set forth by the NRC, the State of Wisconsin, and
the University Radiation Safety Committee (URSC)/the VA Radiation Safety '
Committee (VARSC). These regulations include, but are not limited to, the
following:

The authorized user has the responsibility to see that all personnela.

who work with or in the vicinity of radionuclides under this
authorization, including animal caretakers and students, are trained
in accordance with URSR V.A. and V.B. if the cumulative activities -

used are greater than those ' listed in Appendix V of URSR.

b. All personnel must wear dosimeters when required by URSR VI.A. and
VI.B. using tritium or radiciodine must have urine or thyroid
monitoring as applicable, as required by URSR XIII.B. and XIII.C.

.-

All roons containing r'adionuc1' ides must be posted in accordance withc.

URSR XVI and surveyed as required by URSf11. Records of radionuclide
receipt, use and disposal must be kept as specified by UESR XIV.
Radioactive wastes must be handled as specified in URSR III.

,
2 d. Any procedures which may result in the preduction of activities

(
~

greater than 0.1 of those listed in Appendix Y of URSR in the form of
gases, aerosols, or airborne dust must be carried out under a fume
hood, or other facility approved by the Safecy Department.
Radiciodine effluents from hoods must be monitored as specified in
URSR XIII.B. If the release of airborne activities 'could exceed 10times the limits listed in Appendix Y in one year, contact the Safety

.
'

( Departmen t.
,

_% [

RETURN TO:
Applicant's Signature Mte /

-.

Realth Physicist
i Safety Department

317 North Fandall Ave.
Phone f: 262:8769/0667

University Job Classification and Departe:ene

e_
- _-_ -
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URSC/VARSC -

- () Form No. 99

C-

.

This application has been reviewed and approved for consideration by the
VRSC/VARSC subject to the conditions listed below:

Signed: If hr7n 7d5_6M Date: /c - Il-T l-U'J Eealth Physicist /VA Radiation Safety Officer

[O h. b m (p-/0-f6 O/)ol
'Cons::e'nts:

hwduxd o,opWee.1& . URSR .W I r- Q( u_r_ a t * L J a.g)hr y .cm A@ to 19 L
Ih- M O. M- 6f [.r:

lo k.lb.ct DOT $) h w) 6.e M&
. t ab Pn % ter asand'

NkwhWf* a W
Q Seso mv n-

,The URSC/VARSC grants permission to obtain and use the radionuclides inb<. W u.nc.ncLtd k baM Aw*m net-

accordance with the statements contained in this application and any conditienslisted below:
(

Duration of authorization: /[/ To expire with current authori::stion
h 3 years

Signed: Date: 2-NLa [9~ -

C Member / C 06 Airman " * ' ~

wit ppr val of the VARSC (Meeting of _ )Signed:

#7 JAac.][7'['or new applicants and exceptions)
7

6C una'irtiIa V
,

'comenu.
,, f f

h Wz w -

:

o

C

_ c-
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(URSC 092882).

-
.

kA, - Form 99a

Animal Use of Radionuclides.
.

1. Complete the table below for each radionuclide-animal experiment you
anticipate:

.

Time Interval
Maximum - Number of Between Radionuclide
Activity / Animals / Administration and

Radionuclide Animal Animal Experiment Sacrifice
Tc-R o mo st, R. R 5 !O davs.

-

'J (e. q t.h &f\ go - Qt '

.

-

2. Where will the animals be housed for the duration of the experiment (s)?
In authorized user's laboratory; room-' In animal care facility; room

Y Other (describe) th M 103% F #D39 OlF
L0ha r mn ew ins +/ae_h*tna) Vn e ili

3. Who will provide care for the animals? (All personnel must have passed
the Radiation Safety Exam.),

( *: . Laboratory personnel
h' Animal care personnel n

Y Other (specify) Off On//hd Odet McLM

: 4. How will radioactive animal carcasses and waste be stored pending
Safety Department pickup?

(- Stored in lab freezer .

Stored in freezer provided by Safety Department
Y Other (s,ecify) N /A - M rn dit ati-I y e . I'm.t|an}3

| 4 %c ro mnv t.L ' '
*

5. Specify survey methods and frequency, including cage surveys:
fYlen <ttrL LY t\'utetIO _ r/\ 44,
C.cu1L. skff "

~

CL4 n'i ci SurfM Q - Inbem Onimd' >

Applicant Signature Date,

|

|

Health Physicist rate
i .-

Ce s:

Y if $G - 17 Q, a 'Bc
" 'URSC Mem -' '

/ Date

Of ./w ffH_ ,

# Ch , t$t"t Date /

c cee. wm m

(ce 4 & d t u- distuai%
u __ _ _ - . . - W4b h Ad w .)
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( Universityof Wisconsin Madison.

.*

w =- SAFETY DEPARTMENT
,

.

317 N. Randall AvenueSAFETY 85 008 CONCERN... MADISON, WISCONSIN 537Hf 608 262-6769 - 262 0667
Form URSC -

- *

# *. .
No.130 (Rev. 3), -

-

.

.

Date: June 25, 1986 ' " '

Application Type:,
,

/3/ New Authorization
- -

30: . W.M. (Chess) Ada:ns; INM ! ! ""**"l

2058 Veterinary Medicine /[/ Amendment (acended items are.

underlined or italicized)
TEM: Mm her

Bes1th Physicist j g/ Exception
-

-
.

URSC Me::ler Representative: Jim n acy
.

.

Your application for authorization to use radionuclides has been approved by the
University Eadiaticn Safety Co==ittee (URSC). Your "per order" and " possession"
limit for each radionuclide is specified below. In addition, please note any
conditicus to your autnor.t:ation or applicable exception to the University Radia-''

tion Safety Regulations which may be' given belov.* This authorization and all ex-
ceptions vill be valid until January 1. 1989 - , unless te.~inated at your
request or by the URSC. For=s and infor=ation necessary for authorization renewal
vill be sent to you in advance of this date. Please notify the Safety Depa.dment
if you plan to leave the University or discontinue your radionuclide pro 5 ram prior

{{,-
to this date. If you have any questions about your authorization, please feel
free to contact me (or another beslth physicist).

Order Fossession Order Possession
Limit Limit Limit Limit

_NUCLIDE (cCi) (mci) KUCLIDE (mci) (mci)
Sr-90 125 125

Ir-192 516 1030

_ (sealed sotdces)

|
. .

.

.

'

. .

-

..

.

'

.

You are authorized to use and/or store radionuclides only in roon(s): Sr-90;

in 1143,1147 and Saull and Large Animal Treatnent Rocms at Veterinary Mxlicine,
,

| and Ir-192 in 1235,1236,1238 and 1239 Charmany In.tructional Facility,
i b
i U * see Attacbea

C _':
,

__ _



, .. .

. - __ ______ _____ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ . _ _ _ _ ___.

'

.

-
.

*

.
.

.

'N w.M. (Chess) Adams
-

.

Conditions of Radionuclide Authorization:
.

1.) Your exception request to transport Ir-192 has been teqxrarily -

approved provided you notify CORD (2-6511) prior to each transfer,
transport the Ir-192 in a lead pig inside a properly lam 11ed DOT
package (RIC can provide this) and cmply with the procedures
specified in your request dated June 11, 1986. Asstrne final UPSC
cpproval unless otherwise notified.

2.) Dctremity and body dosimeters must be worn when handling sources. -

3.) Exposure rates frcrn inplanted sources cust be neasured and Jim Linsley,
CIF animal care staff superviscr, informed of any special procedures
or precautions that any be necessary.

.

/ 4.) The Sr-90 source ney not be left unattended in WnE treatment roczns
and nust be returned to storage innedicatley after use.

.

C
.

6

.

O

ano

e

e

.*

a
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ATTACHMEact W E0.- August 2 7 . ,1 9 8 6

- *

TO: Sue Encelhardt

( '** FRG1: John Lorenz c
-

.

..

On Aucust 27. 1984. Abdul and I surveyed Eadfish Creek from
the sewage plant outlet to Count.y Highway B tearchino for
the lost Ir-192 seeds . Our survey showed no radiation
levels above backpround . *

_

We used the pulse rate meter with the 104 eneroy gamma probe
.

and surveyed as close as possible to the shoreline or the
emercent vegetation along the shore. In many places along
the Creek. the shoreline was not accessible. In those areas
we monitored as near to the shore as we were able to go.
The only place it is likely that the seeds would steo in the ,,

creek is in the emergent vege to tion alonc the shore. In all
other arets of the s t r e am . the flow of the water is fast
enough that i t would almost cer tainly carry the seeds
down s tr e am. *

.- We w+re concerr.ed abou t the pos s i bi l i ty that one of the
stee's might lodge in an area where people could fish.
Hcwever. the shoreline is such that in only one small soot

.

between the outfloa and the highway would fishing be
feasible. Ecuth of the highwav. there is one more small
e e+ i#.e e dishing would be costible. Ecth the potential.

(**- 31shino sects were carefully surveyed and or. l y backgrour.3
raciation levels were found.

The remkinder of the creek south of the highway appear 4d to
be, inaccessible because of the vegetation along its banks.

There are resoberry (or related soecies) plants along the
creek, and there was evidence of people having been present
and picking the berries. Even if sources were present in
the creek, however, dos.es to those people, would be minimal
for the f ol l mai ng re asons.

1. The water along the bank was a minimum of 12 inches
deen in every locaticn where we looked. This means
the radiation would be attenuated significantly.

before it left the water.s

2. Tne pecole who were olckir.g the raspberries would be
'

at leas t 1.5 - 2 me ters f rom the bank.

Excesure r ates for thi; s i tua t i en can be cal cerl a ted f rom
Taole 1.

k.' ,

;

|
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RADIONUCLIDE TACILITY SURVEY
~
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DETAILED SKETC51 OF FACILITY
(::-

-

CODE: LB-Lab Bench; H-Hood; S-Sink; R-Refrigerator; F-Freezer; D-Desk; T-Table;
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Moni toring was done using Eberine Meters E-120 and 4112
Teletector. All readins were background except in the
pigpen in room 1235. One seed was recoverd in that
room under a met about 5 inches away from the wall.
This strongly suggests the seed was transported to that
l ocat i on by the wa ter fl ow, when the pigs or the room
are being washed.

,

On August 25, 1986 the Heal th Physics staff moni tored --

the entire Charmany Farms facilities this included,

two Hall way drain traps for rooms 1239,1235,1238, and
f our man holes located on UW at Charmany Farms, but no ,

seeds were found. .

Conclusion, the seeds,are most likely washed down the'
-

drain and are in the Madison sewerage system.
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August 26 1986

TO: Sue Engelhardt
.

FEDM: A. BenZikri

On Augus t 22, 1986 atH9:00 AM Leola DeKock and 3
'

moni tored the following rooms & areas for the missing
Ir-192 seeds at Charmany Farms. Total of 8 seeds were
missing, the activity of each seed on August 22, 1986

"

is 0.571 mci.

.-
Restricted Areas ,

.__ ____________ .

'
-

1. Pig Housings- Room N's 1239,. 1235, and 1238

. 2. Surgery Rooms- Room N's 1950, 1236, and the Necropsy
N Poom

3. Storage Room- Room W 1151

4. Drains- Drains and drain traps in rooms 1239, 1235,
1238, 1850

5. 'A11 Hall ways be tween the above rooms

Unrestricted Areas
__________________

1. Al l lockers.
I

2. Men's wash room. 1110.

3. Women's wash room.1185.
.

4. TV r oom . 1125.

5. Break room, 1139.

6. Pi g's wal k pa th from room 1950 to Necroosy roem.

7. Foot bath water room. 1136.
i ,

\d 3. iten restroom, 1205.

9. Women res troom, 1203.

(P
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Estimntes of wors t case exoosures to individuals due to lost.
* Ir-192 pellets--

A. A person fishing in Eadfish Creek catches a fish
(-@| that has swallowed a ribbon containing two of the

celle.ts. outs the fish in a creel hanging at his side -
and carries the fish around for three hours. then takesi t home and cleans it. The fish waste stays in the
trash for one week.

The gonad dose (D) to the individual while caryino -
end cleaning the fish would ber-

.1 mR m2/hr
D= ------------- = 4.44 mF./hr*3.2 hr = 14.21 mR

, ( .15mi' .15m)
.

The dcse received for the time seent near the 9tr5soe -

can wculd be:-

.99 06 mR-m2/hr
D = --- - - - - -- - -- ---- * 1 h r =.05 mR

Sm * Sm
.-

Giving a total dose of 14.3 mrem.

.

This of course is a ridiculous.scenarloeto the f ai tg cias

the los t cellets. A much more realistic one is thet all.

~

seuen cellets- will se t tle somewhere in the sewece.

(fE tre a tm+n t f ae ll i ty. Werkers will be exoosed f or 40
hours per week at an average distance of accroximately 5
meters. The sources will be shielded by a minimum of 12
inches water eculvalent.

.6718 mR-m2/hr 40
D= ----------------- * 1.44 * 72.04 * ---- * 24* (3m * Em> 168

.

A.72E mR, =

!. .

.
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Exposure rate (mR/hr at one meter).

caused by:
. ..

1 mci - 1 Pellet 7 Fellets
*

----------------------------------_-_--_-____
Shielded Ev , ---------------------------------------------
-----------

Unshielded .4453 .2535 1.7747-

,

4 inches wa ter .88S0 .0502 .3511 -

12 inch +s wat+r .0180 .e103 .e718

4 inches d. .v seil .3444 .0523 ".5742.

12 Iriche s dry soil .e482, .6275 .1923

12 inches sludoe .6262 .6149 .1645 ,

.
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We did not find the seeds in Eadfish Creek, and could not.o
*

expect ever'to find them in the. watershed using the methodt -

we used. The only way to find the seeds would be to place a
( ',' very sens I tIve underwe ter detee tor somewhere in the

watercourse and find them as they pass. This is assumingthey haven't already cassed. On the other hand there is no'radiation ha:ked present in the area we surveyed and no
reasen t6 thinP the seeds would pose a hazard if they were
cresent.
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M/ Universityof Wisconsin: Madison
*

* *-
., y

SAFETY DEPARTMENT
317 N. Randall AvenueSAFE T Y 15 OUR CONCERN. . . MADISON, WISCONSIN 53715
608 262-8769 - 262-0667

'

[CLC, g,.

26 September, 1956

Mr. James Mu11auer
U.S. Nuclear Regulatory Commission
Region III
799 Roosevelt Road
Glen Ellyn, IL, 60137

Dear Mr. Mu11auer,

On 25 September, 1986 the University Radiation Safety
Committee met to discuss the Ir-192 incident and our
proposed corrective action. Please see the attached
minutes of that meeting. You also requested a copy of',

the URSC members and their areas of expertise. The list
I sent is that for the members on the URSC at the time
of the problem. Since then a new committet 5as been
apoointed, so some of the members on this list are no
longer members. Finally, you requested the date that
the Ir-192 protocal for Dr. Adams project was sent to
all of the URSC members. I have enclosed the cover
letter to this mailing f or your convenience.

Sincerely.

hhQ ho^ S -

-

Sue Engelhardt
Radtiation Safety Officer

.

SEP2 91983]
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UNIVERSITY OF WISCONSIN - MADISON

University Radiation Safety Committee
September 25, 1966

Minutes

Members Present: J. Tracy, chair. H. Attix, vice-chair, S.
Engel harot , M. Goul d. R. Inman. F. Larson, .

R. Nickles. R. Redtke, B. Thomadsen

Guests of the Committee F. Rice, J. Loren:
Consul tar.t r M. Irwin

The URSC was convened to discuss the incident in which seven,
,

Ir-192 seeds wer e los t at Charmany Farms and recommend
corrective action. Kathleen Irwin, the University's
attorney, summari:ed the enforcement conference at the NRC -
Region III office in Glen Ellyn, Illinois. The enforcement
conference was at tended by Sue Engelhardt and Robert Radtke
of the Safety Department, Herb Attix of the URSC, and Ms.
Irwin.

H. Attix made and F. Larson seconded the f ollowing mot ion :

1. Thet the Health Physics staff start immediately
categorizing Form 99 applications into those
recognizable by the RSO as " routine renewals" or
"other". The routine renewals would continue to be
handled and approved as is now done. The "other",
including all new applications and significant
exceptions / amendments to current applicatir s. be
circulated with Health Physics staff recommendations to
all URSC member s, f or cons i der a t i on a t the next URSC
meeting.

2. That the URSC will meet often enough to handle the
Volume of paperwork and to avoid delaying important.

research.

3. That mail ballots be used, but sparingly, for cases
Judged to be urgent by the RSO or URSC chair.

F

_
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4. That the URSC will " red-flag" cases that will require
unusually intensive H.P staff participation.

5. That the URSC re-examine how this policy is working in
January, 1987, and modif y it if necessary.

4. That Ellis Seavey, Director of Anicial Care for the
Medical School and recently appointed as a URSC member ,
reveiw a11 aoplications involving the use of radioactive
material in animals. He will review and sign the animal
use consent form (Form 09A).

.

The mot ion passed unanimously.

The Commi t tee nex t cons i dered Wil l i am Adams' appl ica t i ons
for authorization to possess and use radioactive material.

' Committee members agreed that had the applications been-

submitted to them before the loss of the sources, they would
have approved the appl icat i ons . However, in light of the
incident, M. Gould moved that the URSC disapprove the
appl icat i ons and suppor t the previous administrative
revoca. tion of Dr. Adams' authori:ation. F. Larson seconced
the motion and it was approved unanimously,

i
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UNIVERS37Y RADIATION SAFETY COMMITTEE
.

James Tracy
Asst. Professor, Vet. Medicine, Rm. 3158 Vet. Medicine

F. Berb Attix
Professor, Medical Physics, Department Chairman, Rm. 1475
MSC

Bruce Thomadsen
Clinical Assoc. Professor, Radiophys & Medical Physics, Rm.
K4/B49 CSC

.

Myrwood Besozzi
Asst. Professor, Nuclear Medicine, Rm. B6/352 CSC

*
.

Robert Bremel
Professor, Dairy Science, Rm. 850 Animal Science

Paul DeLuca
Professor, Radiophys & Medical Physics-Bealth Physics, Rm.
1530 MSC

Michael Gould
Assoc. Professor, Rad Biology & Medical Physics, Rm. K4/332
CSC

|
|

Philip Belmke
Professor, Soil Science, Rm. 163A Soils

Frank Larson
Professor, Director of the Clinics, Rm. B4/251 CSC-

* *

University Hospitals

Robert (Jerry) Nickles
'

Professor, Medical Physics & Radiology, Rm.1530A MSC

William Vogelsang
Professor, Nuclear Engineering, Rm. 143 Mechanical Engr.

_ _ _ _ _-. _ ._ -_ _ - _ _ . - __
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Robert Radtke
Director, Safety Dept., 317 N. Randall

Sue Engelhardt
Radiation Safety Officer, Safety Department, 317 N. Randall
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September it, 1986

TO: URSC Member
.

FRON: Sue Engelhardt

Re Iri92 Procedures

.

Attached is a complete description of Dr. W Adams'
,

protocol of the I r-f72 se e ds . This information is for
you to review, and I will have an HP contact you about
it after a few days. In addition, we will all have
some background when this matter is brought up during
the next URSC meeting. I wl11 let you know the date of
the meeting when it is announced.,

,

thank you

.

,

|

.
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