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Notice of Violation 2 DEC 4 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 ($1,250) 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 Enforcemeni, 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.



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

Regional Administrator

Dated at Lilen Ellyn, Illinois,
this f day of December 1986.
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Inspection Summary

Inspection on September 2 through 19, 1986 (Report No. 030- 03465/8600110RSS))
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 Tommittee 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 1imits levels of radiation in
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).
(L] D




DETAILS

1. Persons Contacted

1*2kathy Irwin, Attorney, University of Wisconsin
*Herb Attix, Vice-Chairman, Radiation Safety Committee
Robert Radtke, Director, Safety

1*35ue Engelhardt, Radiation Safety Officer
Lee Ann Kaiser, Health Physicist - Il
John Lorenz, Health Physicist - 11
Abdul Ben-Zikri, Health Physicist - 1]
William Adams, Ph.D., Primary Investigater
Cynthia Thomason, Medica) Physicist
Jim Linsley, Manager, Charmany Farms
Claudia Hirsch, Supervisor, Charmany Farms
Pat Werpinski, Anima) Caretaker
Andy Wolk, Animal Caretaker
Leah Penza, Animal Caretaker
Fay Hillery, Animal Caretaker

lAttended telephone exit conference on September 19, 1986.
2Attended enforcement conference on September 24, 1986.

2. Purpose of Inspection

The licensee notified Region 11l 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 by 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 by the University
Health Physicist.




Routine Safety Inspection: February 26 through March 2, 1979

Results: Six Violations with Civil Penalty

Comments: 1. Fai!;d to adequately train individuals (Civi) Penalty
$200).

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

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

Unauthorized user (Civil Penalty $400).
Bioassays not timely (Civil Penalty $300).
Incineration 1imits exceeded (Civil Penalty remitted).

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

Licensed Program

University of Wisconsin is holder of NRC Byproduct Material License

No. 48-05843-18, Type A Broad Scope. The license currently authorizes the
possession and use of any byproduct material with Atomic Nos. 3 through 83
with 2 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, mecdical 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.

Review of Incident

On August 25, 1986, at approximately 11:00 a.m. (CDT), the licensee's
Radiation Safety Officer (RSO) notified NRC Region IIl that seven brachy-
therapy iridium-192 sources with a calculated activity of 0.5]1 millicuries
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 unti)

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 millicuries per seed. The procedure was as follows:




Five pigs were to receive fmpiants
Four implant sites per pig
Fourteen ribbons per site

Two iridium-192 seeds per ribbon

anoe

Totals

e. 2B 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
Tota)l 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 performec 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
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Pig No. 32 = 500 mil1irem/hour at pig surface
66 willirem/hour at one meter

The Yicensee performed a survey just inside room No. 1233 by the door
entrance (restricted area) and measured 20 millirem per hour. When
questioned about radiation levels in unrestricted areas, the licersee
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 &
violation of 10 CFR 20.201(b) to assure compliance with 10 :

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 1 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 locged under the tissue. On Tuesday, July 1,
1986, the student investigator attempted to explant all sources from Pig
No. 2€; however, 1] catheters could not be removed between Sites No. 3 and
4. A tota)l 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 3] 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 = A1l sources recovered
Pig No. 28 - “Four sources not recovered"
Pig No. 31 - "Four sources not recovered"
Pig No. 31L' /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.



The licensee concluded that the sources were wost 1ikely washed down the
drain located in the middle of the room were Pigs No. 28 and 3] were housed.
This conclusion 1s 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 caretekers 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 tow 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 wac not 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 to
follow. (See Attachment B for Survey Procedure.)

The survey procedure required a visual inspection of the floor for loose
catheters, a visual inspection of the implant sites for protruding catheters
and a vadiation 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, vubber mats and animal feces may have located loose
sources prior to hosing the feces down the drain. However, the survey
procedure did not specity 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 @ sanitary sewerage system uniess: 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
viciation of 10 CFR 20.303 (a).

Three violations were identified.



Committee rova)

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, 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
vadionuclides on the University of Wisconsin Madison Campus);

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

c. An applicant with a2 history of significant noncompliance with
University Radiation Safety regulations;

Approval will be granted only after consideration by a health physicist
and the ful)l (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, 1386. 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 (RSO) submitted the application and protocol to
2all committee members. According to the RSO the full committee would have
approved this application.

No violations were identified.

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



The Student Investigator is a Medical Physicist and 1s certified by the
Americar Board of Radiology 1n both diagnostic and therapeutic radiologic
physics.

License Condition ND. 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.

Personnel Dosimetry (External)

License Condition No. 2] 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)(i) 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 anima)l 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.

Fre T



10. Licensee Surveys and NRC Confirmatory Measurements

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

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 1s discharged
by the Madison Sewerage District. (See Attachment E for Search Effort.)

The Macison sewerage district receives 300,000 to 600,000 gallons of

liquid waste per day of which approximately 5% is solid sludge. The sludge
{s treated in pits for approximately 21 days before using used as
fertilizer. The sludge is then transported by truck to area farms were it
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 instrumert was checked
against a known source of radiation and functioned properly. Background

P 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

June 24, 1986, the project began on June 26, 1986, and the Vice-Chairman
approved the project on June 27, 1986. The project was scheduled to last
only 5 to 10 days. The inspector expressed concern over the fact that the
Radiation Safety Committee was not scheduled to meet until late August or
early September, well after the animal project would be concluded.
Therefore, 2 full committee review could not be achieved until well after
this unusual experiment.

The inspector also expressed concern over the lack of involvement of the
Health Physics staff during this project. Problems with the experiment as
early as two days after implant when a ribbon contairing two iridium-192
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
perform 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.



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 Lhe 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.
Mr. A. B. Davis, Deputy Director of NRC Region 111, 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 Ticensee acknowledged the facts as
presentec 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
Anima)l 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
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RiTachment R

Effect of Treetment Volume on Radietion

Goal:

Animals:

Proca2cure:

Tolerance of Normel Pig Muscle

Part 1

Te determine the 1nfluence of treatment volume
or the tolerance of norme]l muscle tissue to the
racdietion cose delivered by removable
interscitie’ implants of Ir-182. Results
obteirec here will be ccmpared with precicticers
cf cummuietive redieticn effect es determinec by
existing mccels. The resuits will aisc be
comge~ecd with the effects o hypertherm‘a or
ncrma’l pig muscle.

Five Lencrece-White pigs, 40-60 kg.

This w1l cetermire the baseline resporse cf 2
fixed volume of muscle tissue for e renge cf
tct2) racdépticn deses. The fixeZd veclume
a~citra~‘ly has been chcsen to be 20 em2 (The
chcice wes primarily cetermined by the cos: c“
racicactive seecs). The volume ‘s cecired as
thet erclcses by the 50 red/hr dose lire and is
consistent with the deriniticn usad fer human
clinical treatments. The strength of the Ir-162
seecs used will be 0.5 mg Rs ez which s, egain,
consisternt with e¢vindce) treatmerts. The source
cenfigurazien wil?l! fcllcw that obtained using &
preztat2 template with 14 neecles (See Figure
). Two Ir-182 seecs will ke usec <r esach
neec e with & center-to-center spacéing of ' cn.
Thizs gves 2 tcta’ of 26 seeds/impliant with &
tcte’ activity ©f 14 mg Rea eg. The tota) cdeses
vzec will renge from 6,000 to 12,000 rads in
four eguel measurements (i.e. 6,0C0, 7,300,
9.,03C, 15,500, and 12,000 racds). These cose
levels correspcocnd to treatmer: times o€ 12,
150, 180, 210 and 240 hcurs (S5, 6.25, 7.5, 8.175

and 0 deys). Five pigs wilil be given four
fmpiarnts e2ch to ottain four data pcints at each
dose ‘eve . 3Spectfics ©of tne procedure are

¢given be’iow.

Inrserzicn of the impiant: The anima’s will
be housed, each in separate pens at Charmony
Farms. The anima?’ will be anesthetized in its
per. The ea~eas of the pig tc be imgliarted wil)
o2 sneved. Four sites will bSe dimglartac or eachk




iy

enimal and the spprecximate sites are shown in
Figure 2. The exact sites are dependent on the
weight and length of the actua) animals and will
be chosen to meximize the distance between
sites. (Celculations show that 1f two implants
ere 20 cm azart, the dose delivered tz one
implant from the other is eppreximetely 0.3% cf
the dcse delivered from the implant itself.
Therefore, implents 20 em or meore apart should
have l1ittle effect on one another).

A ciagrostic uitrasound sce rer will be usec
tc da2te~mine the amcunt of fat cver each implant
site. This is necessery teo assure the implant
is inserted to the correct depth.

After cdetermining site and depth of the
implart, the tamplate will be sutured tc the
animeY. The temzlate, showr in Figure 1, 1s
L3sC t> guide the impler~t reesdles ‘nto place an¢
0 secure the raciocactive scurces during
treetment. ATs0 et this tine, the impiant site
w‘11 either be tatoced or severe! sutures will
be piacec to ellow identificatian eof the site at
the time of necropsy.

After the templaze <s susured 4nr place, @
guide temclate will be taped over t!s suturec
tenglete. The guide template hes an ycentica’
sleceme~t of nsec’e holes, but is much thicker
than the suturec tamplete. It 43 used cenly
while ‘nserting the imzlant o irsure o3
needies 2~¢ Yrnsartec paralle) 2o 2ne 2rcther.
The neecles used will consist of & 186 (3]
Ryperthernie type catheter Ynside a 14 ce
breakaway reecle. The neecle w?l) be inserted
through the temglate te the preocer depth ancd
then removecd leaving the catheter inserted in
the pig muscle. The guide temglats is removed
e“ter 211 12 catheters are in place. The
catheters will then be cut fiush with the tep
surface cf the temclate and glued o the
temglate.

When the templates and cathetars are thus
securec at each of the four implant sites, the
I=='82 seeds wi') ke efterlcaced inte t e
catheters. The seecs are enclcsed sin
2olyethylene tud‘ng which will a'so be cut fluen
with the su~face cf the tenz"3tz ane ¢lued in
slaz2. Wha~ 27) sources are in pleace ‘n a g‘ven



implent, the entire surface of the template will
" be covered with adhesive backed mylar to further
. secure the scurces. The sites wil)l also be
covered with a cdressing eand/or tape.

This precedure should teke a maximum of 30
minutes/site pricr to source Ynsertion. It
should take epproximately $5-1C minutes to lead
@11 scurces so thet the tota)l time should be
2=2 1/2 hours (not including enesthesia), per
animail.

Anime’ s wi'l have to be kert ore arimal/per
in @ restricted arez until the implents are
remcved.

Remcvel of the implant: Remova) of the
implarts will teke pliace 5-10 cays efter the'r
fnserticn. Anime’s will be eanesthetized and the
sutures helding each template in place will be

- ¢t. The srtire assemdly {(template, catheters
erc sources) will be remcved together. It
shouic take arpreximezely 5 minutes teo remove
gech implart sc tota) time per anima) outside c*
enesthesia shculc be less than 30 minutes. A1)
implants on a given anima) wil)l be treated to
the same ccse Tevel 2llowing 2% implants tc be

(. remcvecd a2t the same time.

Secrifice: Arimels wil) Se secrificed 20-¢0
cays efte~ the start of treatmens. At this
time, tissue samples will ke remcved fer
histciogy and biochemicel essay, (1f pessible,
infus“cn of a Sarium soluticn weu'le Be dene at
this time, sc microangicgraphy could be done).

Encdpoints: 1) Histolegy - done in a manner similar to that
perfc~med in the lest hyperthermia study.

+ 2) Mydroxyproline essay - biochemical assay used
tc quantify coliagen formatien. Two to three,
three to four cm tissue samples from each site
would be reguirec.

3) Microangiography =~ (possibly?) This would
essess vascular damage ancd 1s expected to be the
most sensit‘ve endpcint.

P



Technica)

support required:

Peys 1 and 2: {Implantation, enesthetic for
.each animal.

Days S5-10: removal cf implent, enesthetic f-r
each animal.

Days 30-20: enimel secrifice and removal of
tissue samples; possibly 4Ynfusion for
microangicgraphy.
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Tt o RECEIVED
3wl ; ATTACHMENT € JUN 02 1988

i AFPPLICATION FOR POSSESSION AND mer ar T ONUCLMDESETY pEpY.

((P URSC (090982) ey

2 o Authorization Expires
Form 99 (Rev. 2) Nl :

J AN 1989

(For Safety Dept. Use Ozly)

fascellLd,

u-
(For details on application . ~leccs welar on MR section ﬁ‘A) ‘“4"!"!
1. Naze of applicant(s): : [ ﬁ
(For joint authorizations, please underline naze of the person to be the

principal "authorized user” for purposes of mailings, ordering, etc. The

information requested in item 16 must be completed for each applicant if
not already on file with the URSC+.)

Mailing address: 26¢5 [ ;-.-A.-\ {’;L .A./ S«./n/o![/gjﬁf
Phone: 2 2-$L W

Can your naze be given to salc‘s}cpresentatives nques'ting 2 list of
radionuclide users? __Y!'.S_' NO

& Check one:

W ‘ew application (applicant is not currently authorized t» possess
radionuclides)

( d* endment to current authorizaticn (F41? 4in onlv those blznke which

Yeoresent a chance froo current autkorization)
(' '\)’{o“ LE Fenewal application

3. Ioon.nmbc}(s) and building(s) where r:i\ioactive—

-‘;tlgf;‘l‘"\ '31311’95?39 (’\D'd"'\j rocms) {S 333(. lu:cr:k 4“;}:'!”\) Ur

used and/or stored

v
ALl LS el S -J7)
vastes will be stored
pending disposal or
decay
-

Uﬁm.‘gﬂlz

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

s Materials will be stored in a locked cabinet, refrigerator or

/Ireezer.
. Rooz will be locked when unattended.
Other (specify)

'(_ *URSR - University Radiation Safety Regulations
k +URSC - University Radiation Safety Cozxitree

R R e R N AT eI A



Le
.

et e \ y
2
£ S. REQUESTED MATERIALS : : £
(Add additional sheets 4f necessary)
Physical| Order ossession
Radionuclide Chezical Form(s) Form* Limig## | Limjpaws
v zed2 | pbbnee sidie sl e o i bod £ 0o o
y 7 E), - i ~102 '
3. A :JRQE%TF'IEL
‘. - )
S. = 250 EY. 25 .\
6. 4.3 )
) A
8.
S.
- 10.

* Physical Form: solid, liquid, gas or sealed
#* Order Liz=it: the maximum quantity in any sing
#** Possessicn Limit: the maximum quantity on han

#~ 6. Radionuclides procured from:
( J [ECORD* DVA Radiopharmacy C
DU.U. Accelerator DOther NRC License (specify)

DU.H. Reactor [ZOthgr sources (specify) RTCJ

* Central Ordering, Receiving and Distribution
(CORD obtains nuclides at your request fror most commercial

7. Will radionuclides be administered to or used on humans?

(list sources separacely)
le order or transfer (specify umics)
d at any time (specify units)

veadors.)

No Yes - submit form 98.

8. Will animals be l::}d;&n your radionuclide prograxm?
No Yes - submit form 99a.

9. Will use include student lab?
No Yes -~ course #

10. Describe your intended use of radionuclides. If you have a writtea
description of procedures, atrach copies to this application. 1If
® pot, give information as to the mediuz 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.)

éuu.p.!duﬁ T 192 Seed Sourtan a)u.’ be ward w WﬂMJ

/,mz,m‘.ﬁhfw en pao

C C.

o



s 12.
o 33.
Bs
> il 14
g 13.

At vhat frequency will your radionuclide facilities be surveyed?
. Monthly

i Semiannually (permitted for rooms in which < 200 uCi 1s 4n

- ! use at any given time or 1f nuclides are in storage only)

Oth‘:‘r (t&ecif ) Mkm‘ -— Csc a—.q/
'
Which ofsthc following v?n be used to psz 'u“{;'f-f‘"“tw -3~
Wipe tests and liquid scintillation counter.
Wipe tests and gamms counter ‘
Survey meter model(s)
Safety Department
Commercial calibration service (specify)
Other (attach mame and procedures)

Specify calibration frequency: amnually other
Y Other (specify)

Describe the training or instructions you will provide or regquire for
all personnel who will work with or in the vicinity of radionuclides
used under your authorization. ;
Personnel will be required to read the handbook Radiation Safety
for Laboratory Technicians and to submit the associated exar to
Safety. X

Additional training (specify.. Add additional sheets if mecessary):

» to be calibrated by:

What precautions will be taken 4n storing stocks and wastes of gamma

and/or high energy beta emitters to minimize doses to lab workers?
Stocks/wvastes will be stored:

, L .l gf
in a separate room s ’ p/"‘ é‘a&déwaﬁ
in an arez of the laboratory mot frequented by workers
¥__ behind appropriate shielding material (describe) _Pb

o W QML%LMLMM%
Not applicable (low enetgy beta use only)

Vhat methods do you intend to exploy for disposing of your radioactive
vaste? Indicate whether your response pertains to solid (S), liquid (L)
or gasecus (C) waste by writing the apprgpriate letter(s) beside each
applicable method. 25 e pPPli

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

& specific time interval
Decay

Dilution to acceptable concentration limits and disposal to the

sever/atmosphere. How will airborme releases be assessed and
controlled? (specify)

E Other (specify) _ Sowuncer “g“‘ é b Q&é&b 45"“/“’1‘—“"
Waste generation not anudLM&g



<

" S

16.. Applicant's tnﬂ and experiencet

Type of Training

Vhere
Trained

Duratior of
Training

On the Job or
Formal Course

A. Principles aad
practices of
radiation
protection

e
o

B. Radiocactivity
Beasure=ent,
standardizatiown,
and monitoring
techniques and
instruments

C. Mathezmatics and
calculations
basic to the use
and peasurement
of radicactivicy

D. Biological effects

of radiation

Experience (Actual use of radionuclides or equivalent experience)

Where Experience
Was Gained

Duration of
Experience

Type of
Use

Maximum
Quanticy
Radionuclidel Used
folca
TaTo PP |100-c
Coniwem | Y,

d -/r? Vit 1L,
Unsr 2/.:1.

/ Sgr
T

Uuir of 14

*Photocopy and send duplicated sheets {f

more than one applicant.




Rlease read before signins:

The applicant agrees t; abide by all applicatle regulations regarding the
use of radionuclides as set forth by the NRC, the State of Wisconsin, and
the Usiversity Radiation Safety Committee (URSC)/the VA Radiation Safety

Committee (VARSC). These regulations include, but are pot limited to, the
following:

8. The authorized user has the responsibility to see that all personnel
vho work with or in the vicinity of radionuclides under this
sutborization, including animal caretakers and students, are trained
in accordance with URSR V.A. and V.B. if the cumulative sctivities
used are greater than those listed in Appendix V of URSR.

L1]1 personnel must wear dosimeters when required by URSE VI.A. and
VI.B. wsing tritium or radiciodine must bave urime or thyroid
wonitoring as applicable, as required by URSR XIII1.B. and XI11I.C.

€. All rooms containing radionuclides must be posted in
URSR XVI and surveyed as required by URSR XI.
receipt, use and disposal must be ke
Radicactive wastes must be handled

accordance with
BRecords of radionuclide
Pt as specified by URSR X1V,

as specified in URSR XIX.

(;( d. Any procedures which may result in the production of activities

\ greater thao 0.1 of those listed in Appendix V of URSR in the form of
gases, aerosols, or airborme dust must be carried out under
hood, or other facility spproved by the Safecy Department.
Radioiodine effluents from hoods wust be monitorsd as specified in
URSR XIII.B. If the release of airborne activities could exceed 10

tizes the limits listed in Appendix V in one year, contact the Safety
Department. :

& fume

RETURN TO: &"‘“‘jf é“""‘ //{‘/'&f'//;

Applicant's Signature TTDate /

Bealth Physicist
Safety Department
317 Korth Randall Ave.
Phone #: 262:8769/0667

(\\_ University Job Classification and Department

e Y



URSC/VARSC
Form No. 99

This application has been reviewved and approved for consideration

by the
URSC/VARSC subject to the conditions listed below:

Signed: 1.0:‘.! Ornn /JQL’UU

Uw EBealth Physicist/VA Radiation Safety Offjcer

Comments: I\ l*;‘(.,ﬁ\ ,(CS MMN > (-lo- &: Gl

Date: __ fo~17-%(-

heptensed  applica ble URSR %ul‘,&d ha AI?““‘
an sycplion to Troncesyf  Teojgs (st atichyy)
Concliliene - NIr-15Q 7mee¥ 8¢ trenpeTlsd in 't

g 'pmul
Lebellecl ocT s ) A«—M mue¥ bt (yer L
when SR

§ 3 fm (OF Qe
CL>&L.JS]tth,3 be ¢ AN Aoy A .]&
4\ Sr-50 STl

m&? b Left unattincled & et Aorvmo
The URSC/VARSC grants permfssion to obtain and use the radio

nuchc:s in
accordance with the statements contained in this application and
listed below: C

Duration of authorization: /_] To expire with currest authorizatien

_ZE#& 3 years

Q / /_| Other pecify)
—
Signed: Date:Lg éZg . ZZ &
C Mezber/YARSC Cbdirman
A )‘,‘f

PPrAval of the VARSC (Meeting of )

for pew applicants and exceptions)
L \-na;r‘/ > }{J / %

(-ﬁ. '7//?{’

Signed:




(URSC 092882)

('.\i_‘.\ Forz 9%
. i 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
ﬁ%%?ionUC1id' Animal JAnimal Experiment Sacrifice

c-¥2a 210 - s 5—5—._1@;_
i = QL 25 T\ -

O=-4T

v

Fhere will the animals be housed for the duration of the experiment(s)?
In authorized user's laboratory; room
In animal care facility; room
X Other (describe) Q3= |93 & 93¢ (JF
Instcue Hirnal koo lr f-y.\;
Who will provide care for the animals? (All personnel must have passed
the Radiation Safety Exaw.)

Laboratory perscnnel
Animal care personnel

X Other (specify) _c_Lﬁ_Q_almpJ Care 5+CLH

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

Stered in lab freezer
Stored in freezer provided by Safety Department !
¥ Other (specify) NJ/A — na¥ radipackyve . (mplants
4 b0 Ceemny .

Specify survey methods and frequency, including cage surveys:

- i ime!
Core stod&
Applicant Signature Date
Healih Physicist Date

(
S S

2" e . AP
y/ < Date 4
cee formQq

(cemplded pec di Stucsion  with W Adang ‘
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GL University of Wisconsin-Madison

SAFETY DEPARTMENT

C 317 N. Randall Avenye
/\) SAFETY IS OUR CONCERN...

MADISON, WISCONSIN $371%
g 606 262-8769 - 262-0667
orm URSC A .

No. 130 (Rev. 3)

Date: June 25, 1986 Applicatior ".l:rpe:

/7% Kev Avthorization

20: WM. (Chess) Adame. DVM I~/ Renevex
2058 Veterinary Medicine [/ Azevdzent (azended itezs are
underlined or italicizes)
FROM: DeeAnn Kaiser
Feslth Physicist , /. Exception

URSC Mezber Represestative: i Tracy

Your aprlication for authorization to use radionuclides hes been aprrovesd by the
Uziversity Badiation Sefety Committee (URSC). Your "per order” and "possession"”
lizit for eack radiomuclide is specified delov. In addition, please note any
conditicns to your autnorazation or eprlicable exception to the University Radie-
ticn Safety Regulations which may be given below.* This suthorization and all ex-
ceptions vill be valid until _Januarv 1, 19809 . » tnless terminzted et your
request or by the URSC. Forms and information necessary for euthorization renevzl
vill be seat to you in advance of this date. Plesse potify the Sefety Department
if you plaz to leave the University or discontinue your radionuclide Progranm pricr

to this date. If you have any question:s sbout your authorization, plezse feel
ree tec contact me (or ancther health physicist).

Order Possession Order Pcssession
Limit Limit Limit Limit
FUCLIDE (mCi) (xCi) + NNSETRE (eci) pCi)
_Sr-90 125 125
1r-192 516 1030
—{sealed sources)

You are authorized to use and/or store radionuclides only in room(s): Sr-90
in 1143,1147 and Small and Large Animal Treatmen: Rooms at Veterinary Medicine,
and Ir-192 in 1235, 1236, 1238 and 1239 Charmany Instructional Facility,

* See Attached




W.M. (Chess) Adams

Conditions of Radionuclide Authorization:

1.)

Your exception request to transport Ir-192 has been temararily
epproved provided you notify CORD (2-6511) prior to each transfer,
transport the Ir-192 in e lead pig inside 2 properly labelled DOT
packace (RIC can provide this) and caply with the procedures
specified in your reqguest dated June 11, 1986. Assume final URSC
épproval unless otherwise notified.

Extremity and body dosimeters must be worn when handling sources.

Exposure rates fram implanted sources must be measured &nd Jim Linsley,
CIF animal care staff superviscor, informed of any special procedures
or precautions that may be necessary.

The Sr-90 source may not be left unattended in VMTH treattrent roaoms
and must be returned to storage immedicatley after use.




Ju |
Liadid s Sor BLISNSCNT G-10FC Yodple fo Cllonpsn,
JquwZ"g hine VJ/;,“,/. , ¢ # Zé~ ¢

: /0 » re»:\
‘ [C pmTem
! gl

: 10 mye

| [ pvem
: \ g Aren:




. " - | Sm———
[ s i o o v v oo RETETT . —TTE S Sz
® 6 O M 6 (D) o (@) (©) (O] ® (0.010) (0] (0] [Q
)
—\ d
. -
)
" - an - ...l-l U
i , K
- . |. r 1‘3.‘ ° . - .~ d
i i . v PN g .M!.‘" aliis-4 Sl . -sae B R app— o
2L hI-8 [ 2% K1-9 |
5 i :
™ . ..6zA a . twatam ......s., B e LN gs . o i fuie. o N ..i‘ﬂﬂt..b). . et : i
. - “ “ i . u—
oosz | [oosr _ |oe ot .. Jee et TN LT ]| oM - »
oesz  |osee os o9 oe o . |oe oo o [fx il - i u—
08%% | (0%s . oz . |o2 oz oz d | —
ooct ooct 0e oe 0e oe 0s 0s CaLL T ———
cost [ foost oo "7 oo """ fee ,Tloe oo rloe T el || i
oet oLct os s os 0s ot ot d i it
ozot _ jotot oe “ oe  |o® o0, . |oe é|ix Y |
TENTIIAINTSO0| TINNDSENIE INE*OTI04 INL N1 T ontgauuc :nﬂ4j~4d4:Jdd~ldd owyTvewwwr )
- 4 - .
. " edet ondr3s ““eefvri/io | of L.-:\...o ODENAd INNCOLYI W04 :
*42" wa [volom moTvee | @m0 | movves | a0 loic-.._ e | wovives | emve 1328 ? ;
A ) !s.lla - ININVN I 1v0 OL WvIA WILWYND WYONI VD 53 um 33 wImwnN - :
%ivo Teres |8 nows soa. | "B | 353| Armnd3s Invn e
wiwe N (FmIVITIN) $IVIOL BATLVINNND tsmwrvm) 300ve W WID0S K )
OL INNSOEx3 .
e §L9%C v - INDd3IN STUL POTI04 OF 1135510 oon¢ <51 (2160
VUG 1-CZ900 VOUNN DODMUSIT) DEOLY B98O 2 .w
A¢Dd 3LV¥ITV4NT RN TN SOAES, b seeg .
(o 17 uBmona 0D W I ey § W 225 1HOd3IH AHLIWISOQ NOILYIOVH

019015 10 nesing ieuoneN Qef G s1irs 1w NOS1OVM )
*u 1o oerpendy . IAV YvoNYN N LIC
10MvYHITING INe .

r IVIOWN W INIPON WALV ..w
~9 98l 5 (33 669 STecc NISNDISI® 4O ATHN




- —rra — . Wt - —
[ i reres e 1o 2o e 2 rivomm | o ST e —TTm T S
M M 6 M 6 [Q) @ (@] (®) (©) 0 ® 0.010} © (0] (0]
s
. Pade p '
d o . jmeoe]s 4 e 5,
) il
, 2 N b i N TR p— v : cnemes
- e P ' 2y Kodlie cas labeasde |0 . e D . | e wnb b .o
.
. o N
& B cice o i Son e o 08 R lrerd 3 Py ST SO, . oe o 3
' & Pl Pr v 7] e 3 B B PRI A P il
*
'
i R ool oy i v fomommnog | - - sfe brrm w lemvma - na - .
| oce oset - Gl il 11| oozso
o6C lost oLt 0LE iy " I » 1] ooTsSO
L 4 ozt - w - % T R0wiINGY Y1) 01900
: & -J ! 4 }r- . R ' - - _: !
. - . l- - a. e s h . -'l:.- - n
‘ ods 1 oM 031795 | od| 4e/s1/40 oni{nsa Iwnsoax3 wo 4
ool *47° | wa m movwus | emo | movwus | emo  [movwus | sua | movwes | avve 8135 o
ANINYNNI4 F1v0 OL MVY3IA HILWVYND NYONIIWD| 34 > LELLY Rl
woure | 3,v0 ...!........'.Ml £ e aatvoe | 2§ wm ALIMNO3S INYN ol
MiwE o 4 (eI W) I00vE . wID0
H (SWIMI TN SIVIOL FALLYINAND b s
09 ~ fEsC Nd - OZ 180438 SIML MD1104 01 2112510 onoz-55¢ (216)
DOG 1 -CZ900 HOUNE DOOMUBID) DFOL 3IUSOG 2
- §] oW WOANe ] 10 vomag v
P g D] o5y o e § 1HOJIH AHLIWISOO NOILVIOVY

N PrLr vBnona
EDIPOURIG JO NERING [FUONEN 2eLrS Im NOSTOWN
Wi " _ “ —m m - INY ONVINITH 009/EvR-x
ISI/MIND Adv¥MIVIOTOVY

C130% Aew30 wlaAV
mw.w O-O_a~0nﬂ NISNDOSI™ 40 ALINN

o




- e - - — Sheamug — — —
ot bt T ...hu..un..nﬂ.u......u..!..sud —— —T==
(] é 6 e 6 (D] (@) (@) (@) ) ® ® 10.010] g (0] 0]
H»-\.\L!.. e
' e e ot | e i gl <
i . ; ; &
U B S R TN DR IR i 1 A e S s LR atts coteien o §o
. 2L hi-R [ 2% S1-9 gy _ =
. . ) ' . L8
| wnapt wbpeg| o
'S “-ate . b F & wdd L e NS 4 o
. \ ) . .
. - - e i . ’ .
ocosz | |oose _ Joe jon.. of Lloe [T|OE TR | @i» b
0992 |o8s? 09 o9 ce 09 « |09 09 altx - NEE
0645 , [0ve8 ot ot ot ez or oz @ .
oorct ooc?Y oe o9 . oe (L] L 0s d >
oost | |oosT  |o0@® o " Tles ‘Nley i lesnulev L] ¢ Ty s N——
oset  lozet os os os os ot ot FaL L
ozot | jotot o® 09 oo . loe . oe oo - d|{x e e
seudiavrcon) 1annoduad oniror10d s ditd [odwnraw »3rdurend oViNGS DN WYREw
- ’ . ’ ] '- .. ot
‘ : iy ~ edst ondr3s | T 88AVI/i0]| o LL:\: 00A¥34 INNCOAYI WO4
*47° va [volom 2 m »OTIVLE o | morwa | e [movwus| e [morwa | e ..m.m 825
b, =4 i ININYRWIY TIVO 01 WVIA  |WILNYND MVONI WO onsvoe | 22 | | i2s] MISWAN r—
ssoen| 3ve Te e A 50 904 m gle=| ALIMNO3S INYN .
ieww | Hiwe RS 13 (EWEUrTIW) § V101 BALLVININD famaur ) 300ve §| oos
04 INNSOEYI i
009 = fC% Fed = N N - one-652 1216)
$OR1 52900 Soum PosmmD Pooy 2eS ¢
20 WO o VoG
gy et o S 438 1HOd3Y AMLINISOQ NOILVIOVY
WROUNS o “ewing evonen qef\ S s1Lce Im wOSTOVY
° IAY YIvanww W L1C
10¥YHIVINT PINE
AVIOWN W ININON NILV
N AR £33 NISNDISIM 40 ATHA

—oao_ L2414 4 _



Univ OF wisSCOnsSIN

ATIN DEBBY ROETS
BAQIOTHERAPY CNTR/CSC
Ka=849/000 NIGHLAND AvE
RADLSON i 53792

33425

. A S Lendewsr i ACo
RADIATION DOSIMETRY REPORT - -ty DUPL ICATE COPY
z&-ammumM|
(312) 755-7000 DISKETTE 2 7OLLOw THIS REPORT 20 - PR 3431 - &
EXPOSURE 10
sociaL | B, CANSS Sonsmamny CUMULATIVE TOTALS (MILLIASMS) o p—
- NAME SECURITY 5 2 |15, | eencaves seid o |
N NUMBER (23 2 CALENDAR QUARTER YEAR TO DATE PRAMANENT | =
FON cunsuu PERjOL 07/15Fah |JO [08/14)0e TniRDd Lpe :
‘ . Y ", y B e b - s i B TN -3 st - ’ '
- sl TR Naade ] - 9
9610 |TLD 5o~uu T - - - 120
e x - - S 370 370 390 390
Jdu n n 1850 1730
- - .- e . - - — . - -;— ’;.‘ - . - o
’ »
ol B gty <o il P30 B g1 B o S AR ot
- . b oy P~y e
-d . P :':';- :-, o 1 -m i .
4 ' e 1
o o s w4 R e R L W R 2o Raaibil e i v !
- !
- - e LR o ol ERE o B il - ' .
-, - ' & i) 0 abe oo L} ‘
: |
- O - - -y nrenT . P, !
I ¢ - - - |
n" ‘
e |
o (0] O] o@@ (O] [©) (@) (©) (@) (®) W w O (]
EE e oo S somE=oes
ea—— - -— v — el |



200 W =3 0 BN
(S====sS=ss == mes ST == S= STes
PP L e e e W s wox e o W @ 3

B Yot T G o0 1404 AM1IINTSO0 NOTIHTOMM

Ea oo
AR @ WS T -
KQ-&‘ﬁY\— 26LE% 1M NOS, | WA
5 e INW DNRMIN 009/ 6N - AN
ISI/WIND AdWNINLO IOV

S130¥ AGEIT MLV

—lthl““lulL _,l... l...-.~ﬂ..u an.w...ucmuw" “.n...” ﬁ.u!o. W“_ NISNOISIN 40 TN

986l 01 435




ATTACHMENT 80¢ [
Avgust 27, 19€6 - .

T0: €ue Encelhardt

-
-

FROM: John Loren:

On Aucust 27, 1964, Abdul and | surveyed Eacéish Creek rom
the sewagpe olant cutlet to County Miohway B searchine for

the 1ozt Ir~192 seecds. Our survey showed no racdiation
levels above backproqnd .

We vused the oulee rate meter with the low eneray Gamma prote
anc survered af close as oosiible to the shereline or the
emercent vegetaticon along the shore. In meny places alone
the Creek, the shoreline wee not accestible. In those aress
we monitored as near to the shore as we were able teo [T

The only place it is likely that the seeds would steo in the
Creed ie in the emergent vegetation alone the shore. In all
other arers of the stream. the fiow of the water is fast

enouch that it would almost certainly carry the seecs
Cowngtream, g

We were concerred about the posesibility that ore of the
seece might locpe in an ares where peonle could fish.
Hecwever, the shoreline it such that in only one small soot
between the cutflow and the highway would fishing be
feasible. Ecuth of the highwav, there is one more small

# e whpce fighing wouid be vossible. Eoth the potentia!
“ighing socts were carefuliy surveved ans erly beckgrouvnd
reciation levels were “cunc,

The remzinder of the creek south of the highway appeared to
be insccessible becauvse of the vegetation along its banks.

There are resoberry (or related soeciee) plants dlong the
creek, &nd there was evidence of pecple having been present
and picking the berries. Even if sources were precsent in
the creek, however, douses to thcoee pecple, would be minime!
for the ‘cllowing reascns.

1. The water along the benk wee & minimum of 12 inches
ceeo in every lecation where we locked., This mesrs
the racdiation would be attenuated significantly
tefore it iest the water,

Z. Trne pecole whe were picking the rascberries would be
at least 1.5 =~ 2 meteérs from the bank.

Ezvcsure rates for thig situsticon can be caleulatend frem
T’:". !-

€



RADIONUCLIDE FACILITY SURVEY ware: _f_22-F6
: wITias: 429 41
e

DETAILED SKETCH OF FACILY ‘
LB-Lab Bench; H-Hood; 5-Sink; R-Refrigerator; F-Freezer; D-Desk; f-ubI.;
- .c..;.nwmmw-uuuu.uu Ctr.; *-Nuclide Storage
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Moni toring was done using Eberine Meters E-120 and 4112
Teletector. A)l reading were background except in the
pigpen in room 1235. One seed was recoverd in that
rocm under a miét about S inches away from the wall.
This strongly suggests the seed was trancported to that

location by the water flow, when the pins or the room
are being washed.

On August 25, 1984 the Health Physics staff monitored
the entire Charmany Farms facilities , this includsd
twe Hall way ¢rain traps for rooms 123%,1235,12328, and

four man holes located on W at Charmany Farme, but no
seeds were found.

Conclution, the seeds are most likely washed down the
drain and are in the Madisnn sewerage system.



Aucust 26, 1986

T0: Sue Engelhardt

FROM: A. BenZikri

On Auguet 22, 19846 at 9:80 AM Lecla DeKock and ]

monitored the following rooms & areas for the missing
Ir-192 seeds at Charmany Farme. Total of & serds were
missing, the activity of each seed on August 22, 1986
it €.571 mci. y

Restricted Areas:

1. Pig Housings- Room #’s 1239, 1235, and 1238

(; 2. Surgery Rooms- Room #‘s 1056, 1234, and the Necropsy
. room

3. €torage Rnom- Room # 1151

4, Draine- Drains and drain traos in rooms 1229, 1235,
1238, 18580

5. A1l Hall ways between the above rooms

Unrestricted Areas

1. A1l lockere.
. Men’s wash room, 11180.
. Women’s wash room,118%.,

2

3

4. TV room, 1125.

S. Break room, 1139%.
é

. FPig’s walk path from room 1858 to Necroo:«y room.
. Foot bath wacer room, 1135,
« +l¢n reitroom, 1205,

9. Women restroom, 1263,

L e T T R



. Extimates of worst case exocsures to individuals due to lost
Ir-1%2 pellets~~

f. A perscn fishing in EBacdfish Creek catches a fish

(:J' that has swallowed a riboon containinoe two of the
pellets, puts the “igh in a creel hanging at his side, -
#nd carries the figh around for three hours, then takes
it home and cleans it. The fish waste starvs in the
trash for one week.

The gonad dose (D) to the individual while carying -
énd cleaning the fish would be:~

«1 mE mZ/hr

D® ccccccccccccc » 4,44 nR/hre2.2 he = 14,21 ok
€.15m*,15m)

The dcse received for the time scent near the g:r%ioe
can weuld be:~-

|
|
JESGE mE-m2 hr

Giving & totz] dose of 14.2 mrem.

Thie of course is a ndiculous scenaricohte the faitg of

the lost cellets. A muczh more recziistic cne is that 2t}
- A feven pellets will settle somewrere in the sewsce
(:5 trestment facility, Werkers wiil be exoozed for 42
houre per week at an averzge distance of &voroximately
meters. The sources will be shielded by a minimum of |
inches water ecuivalent,

R O

6715 mR-mZ/hr 4qe
D= - T — # 1.49 » 722.08 ¢ cceua @ 724
e (3m & 3= 1é¢

= ‘0722 ”‘F(



Shielced Ev

Urshielcec

é inches water

12 inches wst;r

é inches cry sci
12 ifiches dOry goil

12 inches tlucoe

@

TAELE 1

Exoosuré rate (mR/hr &t cne meter)

cavsed by:

1 Pellet

7 Fellets

Face



We did not Clﬁd the seeds in Badfish Creek, and could not

expect ever to find them in the

we used. The only way to find the seeds would be to place a
very sensitive uncerwster detector tomewhere in the
witercourse anc finc them as they pass. This is assuming
they hasven’t alirescdy vassed. On the other hand there is no
radiation hazsrd present in the area we surveyed and no

restcn to think the seecs would pote & hazard if they were
oresent,

witershed using the methods



. _A\/Z_ University of Wisconsin Madison

SAFETY DEPARTMENT
f 317 N. Randall Avenye
SAFETY IS OUR CONCERN... MADISON, WISCONSIN 53715

RTTac Q:L'-{T ~

2¢é September, 1984

Mr. James Mu!llauer

U.€. Nuclear Regulatory Commission
Region 111

7% Foosevelt Rosc

Glen Ellyn, 1L, 60137

Dear Mr. Mullauer,

On 25 September, 198& the University Fadiation Safety
Committee met to discuss the Ir-1%2 incident anc our
proposed corrective action., Please see the asttached

o minutes of that meeting. You alsc recuested & copr 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 & new committe: “z¢ Leer
aprointed, o some of the members on thie list are no
longer members. Finally, you requested the date that
the Ir=1%92 protocal for Dr. Ademe project was sent te
811 of the UREC members. ] have enclosed the ccuer
letter to thies mailing for your converience.

Sincerely,

fZaL 4EA5LlAunacﬁl:>
Cue Encgelhardt
FRadtiation Safety Officer

SEP2 9 1985/



UNIVERSITY OF WISCONSIN - MADISON

University Radiastion Safety Committee
September 25, 196¢

Minutes

Membere Present: J. Tracy, chair. M., Attix, vice-chair, €.

Erngelharot, M, Gould, F. Irnman, F, Larson,
K. Nickles, R, Fzcthke, B, Thomadeen

Gueeste o tne Committee: F., Rice, J. Loren:z
Congultart: K. Irwin

The URSC wae convened tc discuss the incident in which seven
Ir=192 seeds were lost at Charmany Farme and recommend
corrective action. Kathleen Irwirn, the University s
éttorney, summarized the enforcement conference at the NRC -
Region 111 cffice in Glen Ellyn, 111incis. The enforcement
conference was attended by Sue Engelhardt and Robert Radtke

of the Szfety Department, Herb Attix o+ the URSC, and Ms,
Irwin,

H. Attix macde and F. Larson seconded the following motion:

1. Thet the Health Physice etaéf start immediately
Categorizing Form $% applications inte those
recognizaeble by the RSO as "routine renewszle” or
“other". The routine renewals would continue to be
handled &nd approved & i€ now done. The "other",
including all new applications and significant
exceptions/amendments to current applicatizre, be
Circulated with Health Physics stasé recommendatione to

#11 URZC members, for considerstion at the next UREC
meeting.

2. That the URSC will meet often enough to handle the

volume of paperwork and to svoid delaving important
research,

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

2



That the URSC will *"red-flag" cases that will reguire
unusually intensive H.P staff participation.

S. That the UREC re-examine how thig policy is working in
January, 1987, and modify it if necessary.

é. That Ellis Seasvey, Director of Anira)l Care for the
Medical School and recently appointed as a8 URSEC member .,
reveiw all acplications involving the use of radicsctive
material in animale., He will review and sign the anima)
uete coneent form (Form ©%4).

The motion passec unanimously.

The Committee next coneidered William Adame” applicaticons
for authorizetion to possess and use radicective material.,
Committee members agreed that had the applications beern
submitted to them before the lose of the scurces, they would
have approved the acolications. However, in light of the
incident, M. Gould moved that the UREC disapprove the
applications and support the previous administrative
revocetion of Dr. Adame’ authcorization., F., Larson secorcec
the motion and it was approved unanimously.



UNIVERSITY 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. H6/352 CSC

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

Paul DelLuca

Professor, Radiophys & Medical Physics-Bealth Physics, Rm.
1538 mMSsC

Michael Gould

Assoc. Professor, Rad Biology & Medical Physics, Rm. K4/332
CsC

Philip Helmke
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. 1538A MSC

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

F



Robert Radtke
Director, Safety Dept., 317 N. Randall

Sue Engelhardt
Radiation Safety Officer, Safety Department, 317 N. Randall



Septemher 10, 1986

T0: URSC Member
FROM: Sue Engelhardt

Re: Ir<492 Procedures

Attached is a complete description ot Dr. W Adame”’
protocol of the Ir<492 seeds. This information is for
you to review, and | will have an MP contact you about
it after a few days. In addition, we wil) all have
some background when this matter is brought up during

the next URSC meeting. 1 wil)l let you know the date of
the meeting when it is announced.

thank you
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