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M. Julie Hanser
acnet:0 Aominesitor

D2canber 18, MO

U.S. !Alclear IWgulatory Camtission
logion III
799 Itosevelt Itud
Glen Ellyn, Illinois 50137

Control IAnnber 90311

Centhsren:

Tin folicwing atu our responses to each specific violation contained in
your "tbtice of Violations" dated ikmstbar 23, 1990:

A. Reference: 10 C!m 20.105(b)

An anendnent pursuant to 10 C1'H 20.105(a) has toen sulinitted to the
nuterials licensing section to pennit levels of radiation in unre-
stricted areas in excess of levels pennitted in 10 Clm 20.105(b) .
'Ihis request is part of an anendnent request (Conttul !b.- 90311)
for autlerization for use of tio Selectron Afterloading Unit. Titis
a:nendmnt request is titill in process.

B. Ivaference: 10 CPR 10.201(b)

1. In tio future, radiation stuveys will be recorded on the
attached fonn. (Attachnent 1) All areas where neasutu:ents
are to be inade are identified on the fann.

2. In the future, a radiation survey will be perfonnad at the tine
of inplant.

C. Ibference: License Condition Ib. 28 Itctn application dated May
29, 1985.

Inventory control fanns have been revised to elicit all rcquired
infotmtion. 'Io insure that these records are cagaleted and in
coupliance with our license condition, these inventory records will
be revicued quarterly. (Attachnent 2)
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D. Reference: License Condition !b. 28 Itan 7-Application dated May
29, 1985.

Inventories of all non-sealed radioactive noterials will be docu-
mented weekly shcwing the anount of material possessed by each
autlerized user. Also sl w n will be tie user's total possession
limit, and the irdividual approving the order will use this infor-
nation to verify that tlw mount ordered is within the autlerized
user's possession limit. A rubber stanp (Attactr:unt 3 shows the
infonration included on this stanp) has been prepared which will be
used on purchase order requisitions to identify the individual's
total possession limit and activity on hand. Tlc allowable activi-
ty and activity ordered will den be carpared. The individual
approving the order will enter the date and initials.

E. Referencer License Condition No. 28 Itan 2-letter dated January
15, 1987.

The Radiation Safety Omntittee's procedures for reviewing the
training and experience of irdividuals requesting authorizcd user
status have been revised. The training and c>:perience form irdi-
viduals fill out when requesting audtorization las been revised to
elicit nore detailed infonmtion. Attaclv:ert 4 is the revised
application fonn and contains the revised training and experiene
fonn. In addition, a work sheet has been prepared to help irdivid-
uals without fontal training identify all previous training that
they may have received. (Attachnent 5)

P. Ibference: License: 10 CPR 33.13 (c)

All autlerized users have been directed to provido instructions and
training to ncv coployees or others working in their laboratories.
In order to facilitate this, a checklist of topics to be covered
has been developed. A short quiz has been developed which will be
used to docunent that this training has been given. (Attachttent 6)

The graduate student identified as having received no training with
regard to proper survey and nonitoring requirements was interviewed
by Standard Nuclear Consultants. 'Ihey state, "during our visit to
the research labs, I interviewx1 (on tbvember 2,1990) the graduate
student who had been questioned by the hmc inspector. The graduate
student seened to be very timid and he told ne that he had indeed
been instnieted by the user in the laboratory concerning radiation
safety requirettents".

. _ _ - _ _ - _ - _ _ - _ - - _ _ _ - - _ _ _ _ - _ _ _ _ _ _ _ _ -
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G. Referencm License Condition !b. 28 Item 17-Application dated hby
29, 1985.

In the future, surveys as rcquired will te perfarned at the speci-
fled frequencies. A schedule has tren established for the Radia-
tion Safety office to verify empliance,

it. Iwference: 10 CPR 30.34 (c)

A license anenchent requesting aut.horization to use this device has
buen filed (Control !*>. 90311) and is in process at this tine.

Nuclear Corporation itdel 4000 Renate Afterloader Branchytherapy
device has never been used with iridime-192 for intracavitary
treatncnts of cancer. See letter dated Documtcr 5,1990 frun
Michael T. Gillin, Ph.D. , Asscciate Professor of Imdiction Cricolo-
gy. (Attactment 7)

I. Ieference: License Condition !b. 28 ltem 23-14 plication dated Fby
29, 1985.

Ub insure that required bicessays will le perforned in the future,
I-125 to be used for radiciodiretion will be kept by the Imdiation
Safety Office until the procedure is to be performed. The material
will then le given to the authorized user and a prelabeling bions-
say will be perfonacd. An appointnnnt fe: 'ho postlabeling bioao-
say will be scheduled. If the user fails to keep his/her
appointnent, he/she will be contacted and instructed on the need
for the inlicy. Corrective action will occur if users do not fol-
Icw tie approprinto prcmduru.

J. Reference: License Condit. ion tb. 28 Item 10-Application dated bby
29, 1985.

Dose calibrator reference source checke will be parforned .n emr-
nonly used radionuclide settings at least weekly. The revised fonn
'or this test is attached. (Attachnent 8).

K. He ference: License Condition No. 28 Item 15 dated May 29, 1985.

2he rcquirenunt that eating, drinking or storage of food or bever-
ages is prohibited in laboratories using radioactive noteriale has
toen enphasized to all authorized users. Conpliance with the
requirenent is being nonitored during the quarterly audits conduct-
ed by the Radiation Safety Office.

_ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ - _ - _ - - - _
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L. Ieference: 10 CPR 20. 401 (b)

1. Any irdividual wlo fails to sutnit hM/ter assigned personnel
dosineter will be required to reply in writing concerning the
reasons for the unreturned dosineter. The attached fonn will
be used to obtain this infontation. (Attachnent 9) We
utployee will be asked for a statutent of estinated exposure
during the tino period, and to identify any unusual circum-
stances, vacation, etc. An estinato will tkn te calculated
inted on past exposure history and this infornation will be
subnitted to the personnel dosinnter supplier.

2. Sink dispasal logo are available in all laboratories and
autlorized users have been directed to record noterials dis-
posed into the sanitary sewage system.

M. Reference: License Condition ib. 28 Item 17-Application dated May
29, 1985.

Quarterly audits of all active research laboratories are lxing
perfornr:d by the ludiation Safety Office. We attached auclit fcnn
is being used for the quarterly audits. (Attaclment 10) A lab
audit report will be nodo quarterly to the Indiation Safety Conmit-
toe. This report will include the number of audits performd, the
results of the audit and the identity of any individual wly. does
not etuply with the radiation safety requirements.

Ibsponse to areas of concern

1. Reference: Radiation Safety Office staffing level.

A decision lus been reached by the institutions to increase the
numter of staff and to hire a full-tfre ludiation Safety Officer
and one additional technician. Iberuitnent for these positions is
underway.

2. Reference: "Scu-Broadscope" Authorization

The Radiation Safety Conmittee has revised the approval categories
and will only approve those types and quantities of use of radioac-
tive nate. rial as requested by the authorized user. The revised
application is included as Attachment 4.

3. Reference: Documentation of Survey Instrunent Calibration

A standard operating procedure for calibration of survey instru-
ncnts has been written. (Attaclatent 11)

- - _ _ - _ _ - - _ _ _ _ _ _ - - _ _ - _ - - _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ - _ _ __ -
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4. leference: Drachyt}crapy Storage Safe

Access to tie source stcrage area has been restricted. In ackti-
tion, a storage container has been ordered for installation in the
brachytherapy storage rcan which will allcw inrediato locking of
sources upon return to de rottn.

5. Ibference: Inadequate eminunication betwuen the user physician and
tle lodiation Safety Office to insure accountability of
brachytterapy sources,

l'fforts have been and will continue to be nnde to naintain and
enhance this cumunication to insure accountability of all
brachyucrapy sources.

As you can see by the report of Standard Itaclear Consultants and the
changes descrilx4 atove, de violations ide.ntified by the inspectors have
been corrected. We are comtitted to providing de nanagment control and
detailed Igorts nececsary to neet the Nuclear legulatory Ctanission's
requirerents. thclosed is a check in the anount of $3,750 for the penalty
imposed on the Milwaukee County lidical Ccuplex as a result of the viola-
tions. If you wish additional infornation or clarificntion of any state-
nents in this ryort, please contact nry office at 414-257-5936.

J ncerely,
,

d U
lie !!anser,17ClG'

llospital Administrator

Jil/nh

Attachnents

_
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Radiatica Saf6ty Office Survey Form~

BRACHYTHERMPY ROOM SURVEY FORM

Room 4179 SW
Date:,_, Patient Name: _

mg.Ra.Eo. Type of
RAN: mci : _ Implant:

Room implant Time of Time patient

performed: implant: returned to room:

Estimated Date of Time of Duration
duration of imolant; removal:_ removal: (hours):
Radiation
Oncologist: Resident: Physicist:

Check List
_ 1. Check cut key for interstitial space from Plant Operations, room

1317 (1 Eest).
2. Sign on door. 5. Source Count form completed.

3. Lead pig in room, 6. Lead shield in position.

4. Survey meter in room. 7. Nursing Instructions in chart.

Room Survey
Survey the room with an ionization chamoer. Unless otherwise indicated,

measurements wtil be at waist level and 15 inches from walls. Prior to use*
verify the battery check and document check source.
Survey instrument: _ Check Source mR/hr.

Reading Reading

Location mR/hr mR/5r

1. 1 meter from patient 6. Doorway-door closed __

7. Stairwell2. Bedside
3. At wall in room 8. Interstitial space:

4. Above bedside shield a. above room
5. Behind bedside shield b. below room

to be taken at the folicwing locations if adjacent areas areHeasurements are
greater than 2.0 mR/hr (e.g. if station 3. is 3.4mR/hr then station 3A. would
be monitored).
3A. Room 4181 7B. Stairwell
6A. Hallway 70. Stairwell
7A. Stai rwell

Each of the above unrestricted areas with a radiation measurement greater than
2 mR/hr the area shall be restricted. Radiation caution signs shall posted.
If radiation levels are greater than 2 mR/hr in the adjacent room, no patient
will be allowed to use the room.

6A
6

^ 8n

. - k \ *, _

7B

7A
(8a,b) 3 3A

/'
I

7C 7

7A )
- - - - - - - - - icanArenLLL_______ _JJTAMR_MIf)_)_____ _____ _____ _ggoojvgeW 8b
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Iridium 192 Inventory

Radiation Oncology faculty, residents, physics staff and certain members of the
kadiaiton Safety Office are permitted to handle Iridium 192 sources. A current list of
Radiation Oncology users is kept in the Radiation Safety Office.

Today's Date: MCMC Release #:

# & Color of Ribbons:

# of Seeds / Ribbon:

Manufacturer's Calibration and Date;.

2d and 3d Cal and Colors (if needed):

.

Imninnt

Date and Time of Removal from Storeroom:

Patient Name and Room #:

Procedure:

# of Ribbcns Removed from Storage:

# of Seeds and Activity Removed from Storage:

# and Activity of Seeds left in Container:

Signature:_

Return to Stornee

Date and Time:

Patient Name and Room #:

# of Ribbons Returned:

# of Seeds and Activity Returned:

Total # of Seeds and Activity after Return:

Signature:

__ --_-- - __ _ __ - __
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ICSSESSION LIMIT :

ACTIVITY ON llAND :

MAX ORDEk ALLOWED :

ACTIVITY ORDERED :

RS OFFICE APPROVAL : : / /

.
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I .' APPLICATION FOR UDE OF |,

RADIOACTIVE MATERIALS l

Date: _-- )

| Applicant:._ )._

title * Application Type (Check appropriate) j,

New,_ Renewa)__ Amendment Ij Department: _ .

l

f Office Laboratory
i Manager:__ |

| Room no.: Room no(s): __ 1

Phone no.: Phone no(s):_ _ _ . _

i
) Please complete the application in its ent1rety. Please submit only typed
d supporting paperwork. Attach supporting paperwork to the application. Send

the completed application to the Radiation Safety Office, MCMC, Box 193. If

you have any Questions concerning the application, please contact the Radiation'

Safety Office at 267-$3S1,
t
! _Part 1: Categories of Use
; Check all categories that Dortain to this application and specify the

radionuclides to be used.
Radionuclides,

C.Ittt90.fL9_fl!M 3p.ltJed
_ R1. Radiofanunoassay:

,

procedures using prepackaged units of radioactive ,

; materials in accordance with 10CFR31.11.

__ B1. Low Energy Beta:
involves procedures using beta emitters of E*** ~

| of less than 600 kev.

_ B2. High energy beta emitters:
involves procedures using beta emitters of E,

i ofgreaterthan500keVandpositronemitter@
I ,_ G1. Low energy panens emitters:

involves procedures using gamma emitters of-
__.

energies less than 60 kev
NOTE: This does not include unbound 1-1h;

_ 02. High energy ganma eettters:
involvec procedures using gamma smitters of _

energies greater than 50 key.

NOTE: This does not include unbound 1-123 or 1-131

_ G3. Radtolodinat fon;
radiciodination laboling with unbound 1-123, I-125
or I-131.

_ _ St. Sealed Sources:
involves use of Cs-137 and 00-60 irradiators. ,

_. St. X-ray Generating Equipment:
includes raJ1ographic, fluoroscopic. x-ray

| diffraction units and electron microscopes
|

-1-

_. , -. ._ _ . _ _ ._ . _ _ __ _ _ _ _ . _ - - - _ . ~ . _ -
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\' Part 2: Education cnd Expericnco
'

The Nuclear Regulatory Commission regulations (Title 10, Chapter 1, part 33.15)'

stipulate that " material will be used only by, or under the direct supervision

of, individuals who have received: (1) A college degree at the bachelor level,
or equivalent training and experience, in the physical or biological sc1ences
or in engineering; and (2) at least 40 hours of training and experience in the
safe handling of radioactive materials, and in the characteristics of ionizing
radiation, units of radiation dose and quantitles, radiation detection
instrumentation, and the biological hazards of exposure to radiation

. appropriate to the type and forms of material to be used...".

Check one: I have required training and experience.
I do not have required training and experience.

Su bmi t a completed Trafning and Experience form (attached) for requesting

applicant and each radiolabeler, in category G3.

Part 3: Use of Ionizing Radiation,
For _each radionuclide which will be used describe (1) th, proposed use, (2) the
laboratory methods to be employeo, (3) the maximum acticity in process at one
time (i.e. the activity to be ordered, the activity drawn from stock solution
per use), and (4) the total possession limit desired for each radionuclice.

Part 4: Facilities
Attach a drawing of your laboratory floor plans identifying work and storage
areas, shielding materials and equipment. If your laboratory is shared with

another faculty member (s), please submit a letter from each acknowledging

their awareness of your proposal to use ionizing radiation in the shared
facility.

. Part 6: Waste Disposal
Describe the type and volume of radioactive waste generated from your use.
State your proposed methods of disposal.

Part 6: Contamination Control
,

Describe the type (s) of surveys performed, frequency and areas.

Part 7: Certification
I certify that the information in this application is complete and correct to
the best of my knowledge. I agree to abide by all the regulations and
guidelines regarding the use of radiation as set forth by the Nuclear
Regulatory Commission, State of Wisconsin and the institutional Radiation
Safety Committee.

Applicant's Signature Date

RSC Comments / Action

APPLICATION FOR USE OF
RADIDACTIVE KATERIALS -2-
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TRAINING AND EXPERIENCE |
.

,, ,

AUTHORIZED USER OR RADIOLABELER.
Check approprlate j

Name: . Authorized User .

Date: Radiolabeler i

EDUCATION (
Year )

Ec.htol Halor Deatne Otaduttt_

Undergraduate
,

*

Graduate /Med1ca1
l
1

=__

; TRAINING RECEIVED IN BASIC RADIOISOTOPE IIANDLING I
'

Lecture / Supervised j
Course Dates Laboratory Laboratory

!Location Title From - To Courses Experience
(Hagg) (Hoytp)

Safe Handling of Rad 10 active Matartals 1

j
'

.

l

~

Characteristics of Ionizing Radiat ton
;

i

Units Of Radiat ton Dose and Quantitles
|

Radiation Detection Instrumentation

4

~ ~

Biological Hazards of Excesure to Radiation
!

i EXPERIENCE WITH RADI0 ACTIVE MATERIALS _
Radio- Maximum Dates
BMclidQ eAtiVit.Y LREal19R.Sf U19 EIom To lype ef use

!
|

|

\ .

APPLICATION FOR USE OF
RADIOACTIVE MATERIALS -3-
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RADIOACTIVE MATERIAL RSO USE4

1UOE IN ANIMALS Hetabolic cages. , .

Incineration
Date
Authorized User of
Radioactive Material:

.

New Application Amendment to previously approved protocol

This form is to be submittee for each separate animal use or if there is a

change in previously authoriteo procedures.
Protocol

a. Title:__ ,,_

, ~ . . . -

_

b. ARC Project #

c. Principal Investigator: _.

_. Procedure

a. Type (s) of animals to be used:
.

b. Radioactive materials and chemical forms to be administered:

c. Proposed dosage schedule:
Include activity per administrat ion, number of administrations per

study and method of administration,

d. Duration of program:
Number of animals and time period,

e. Location (s) where project will be performed: -i

f. Animal Disposition:
check all appropriate conditions

| Animal returned'to ARC after administration of Radioactive material
___ Sacrificed during experinent

Sacrificed immediately after experimant
,

___ Sacrifice delayed after experiment
animal returned to ARC after the experiment

__ Project Description

Provido La brief description of the proposed project. If more space-is

needed, attcch pages to the application.

APPLICATION FOR USE OF
RADI0 ACTIVE MATERIALS -4-
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Training and Experience Work Sheet and Instruction

A MCW faculty member can be authorized to use radioactivity if he/she
received:

1. A college degree at the bachelor level or equivalent training and
experience in the physical or biological science or in
engineering, and

2. At least 40 hours of training and experience in:

i) the safe handling of radioactive materials

11) the characteristics of ionizing radiation

ill) units of radiation dose and quantitles

lv) radlation detection instrumentation
v) biological hazards of ext.osure to radiation

appropriate to the type and forms of byproduct
(radioactive) materials to be used.

Training _ _ _ _ .
-

For those individuals who have had a course (s) or portion of a course
*

which dealt with the above subject material, please indicate the course
title (s), institution (s) or organization (s) where this training was
received on the Training and Experience Form. Also indicate the total
number of hours of lecture, lab and study you may have devoted to this
training.

For those individuals who have not had a formal course (s), pleaue review
the following outline. In all likelihood at some time in your academic

career you have had a formal lecture (s) which touched on some of the
topics listed under the five subheadings. Estimate the total hours of
lecture, lab and study you devoted to tnese topics in the blanks on the
worksheet. Enter the total hours on the Training and Experience Form and
attach the worksheet to your application.

Experience

Enter the length of time you have worked with radioactive material, the
institution, the activity handled and type of materials, if you received

on-the-Job instruction, indicate which institutlon, the date and the
:

| name(s) of the individual (s) who provided the training. On the Job
training and work experience can be used in lieu of formal classroom
training but the length and type of experience hours should be clearly
stnted.

!

|
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A. Remote Handling Devices and Their Application
1. Tongs, cap removers
2. Dulb pipettes

B. Shielding and its Uses
1. Lead - Gamma and X-Rays

a. Arrons, bricks, L-blocks, head foils
b. Relationship between energy and shield thickness

2. Plastic - Beta Ray

3. Other shielding materials

C. Inverse Square Law

D. Protective Clothing and Proper Use

E. Contamination Control
1. Monitoring procedures and instrumentation
2. Decontamination of Isboratory surfaces

3. Decontamination of skin

F. Emergency Procedure for Major and Minor Spills
*

1. Restriction
2. Call lists of individuals to contact
3. Decontamination procedures

G. Recommended Laboratory Facilities
1. Ventilation, air flows through hoods

2. Storage cabinets
3. Laboratory surfaces
4. Glass vs. plastic containers

H. Common Sense Laboratory Rule
1. Cleanliness
2. No Smoking
3. No Eating

4. Signage; Caution in Radioactive Material.
Radiation Aren

11. Chata(cristics of Ionizing _ Rad 1AL19s llonts

A. Structure of the Atom
1. Bohr's Model
2. Atomic Component (proton, neutron, electron)
3. Terminology (nuclides, isobars, isotopes, etc.)
4. Seriodic Table

B. lonizing Radiation (Directly vs. Indirectly Ionizing)

1. Alpha rays
2. Beta rays
3. Gamma rays
4. X-rays

5. Neutronn
6. Protons

_ _ _ _ . - _ _ _ _ _ - _ _ - _ _ _ _ - - .
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C. Interaction of lonizing Radiation with Matter

1. Ileavy Charged Particle, Alpha's Protons
a. Range, straggling

b. Linear Energy Transfer (LET)
2. Ileta Rays

a. Range vs. energy
b. Generation of x-ray

c. Difference between high and low energy betas
3. X and Gamma Rays

n. Photoelectric
b. Compton (Incoherent) Scattering
c. Pair production
d. Attenuation - half value layer

4. Neutrons
a. Scattering

b. Capture

D. Radioactive Decay Moles, Transitions and Emissions _____

l. Alpha
2. Beta and Positron
3. Unman Emission and Isometric Transitdon
4. Electron Capture
5. Internal Conversion ,

6. K Fluorescent X-ray
7. Auger Electron

E. Mathemat.len of Radioactive Decay _,_

1. Exponential Equation
2. Linear vs. Semilog Plots of Activity vs. Time

3. Activity
4. Decay Constant
5. Half-life

F. Sources of Radioactive Materials
1. Natural
2. Reactor

a. Neutron Activation
b. Nuclear Fission

3. Accelerators

IiI. Hafilat19LQuantitiea arulitatta IJours

A. Exposure
1. Roentgen - Definition
2. Air Ionization Chambers

'

3. Pocket Chambers
i

B. Absorbed Dose

| 1. Rad and Gray - Definit.lon
2. Calorimetry

| 3. Relationship between exposure and dose
! a. 'F' Factors

b. Bragg-Gray Theory

|

|

|

|
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C. Dose Equivalent -

1. Rem and Stevert
2. Relative illological Ef fect

3. Quality Factors and LET

D. Activity -

1. Curie and Becquerel
2. Disintegrat ton rate vs. count rate

E. Maximum Permissible Doses (MPD) __.

1. Occupational va. General Public
2. Whole flody, Eyes, Gonads
3. Skin
4. Extremities

F. ALARA in Medical Institutions

G. Sources of Population Exposure ___

l. Cosmic Terrestrial, Internal

2. Itadon
3. Consumer Products
A. Medien1 Sources
0. Occupatlonal Exposure

*

6. Nucient Power

1V. Radiation _Dett0119A llMituatatat10D Roltr#

A. Ons Detectorn
1. lonization Chamber

n. Survey instrument
b. Pocket Chncbers
c. Dosimeters

2. Proportionat e Counter
3. Geiger-Mueller Counter

B. Scintillation Detect:,rs __

1. Orsante, Plu.stic
2. Inorganic - Nnl (TL)

n. Photomultiplier tube operation
b. Pulae Shaping
c. Pulse Counting

3. Liquid
n. Solvents Solutes
b. Light Collection

c. Coincidence Counting

d. Quenching and Correction
e. Double Label Counting

C. Gamma Ray Spectrometry - Multichannel Analyzer ___

D. Film Badge __

E. Thermoluminescent Dosimetere
1. Lithium Fluoride
2. Calcium Fluoride
3. Lithium Bornte

I

_ _ _ _ _ . - _ - _ _ _ _ _ _ _ - _ _ - _ - _ - _ _ - _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ - - _ - _ _ _ _ - _ _ - - _ - - _ - - - - _ _ _ -
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| A. Mammalian Cell Radlobiology
l.

Radiation Chemistry'

2. Effect of Radiation ,
'

a. DNA

b. Macromolecules
1

.

c. Chromosomes
Mechanism of Radiation Cell Killing3. ;

4. Cell Survival Curve )

Physical and Biological modifiers of Radiosensitivity |_ _ .

|D.
1. Oxygen Effect

|
2. 1.ET and RBE
3. Cell Cycle Effect
4. Dose Rate Effects
S. Repair Mechanisms

Radiation Sensitizers and Protectors6.

Normni Tissue RadiobiologyC.
Acute and Late Effects of Radiation

.

1. *

n. Normal Tissue
Whole Iksdyb,
Specific Organs (eye, blood, genada, etc.)c.

Radiation. Accident Management2.
a. Blood Counts
b. Antibiotic therapy .

Bone Marrow Replacement.c.

Effects of Fetal Irradiation
-.

D.
1. Carcinogensis
2. Physical Defects
3. Mental Retardation

Radiation Mutagenesis and Carcinogenesis
_ __

E.

F. Radiaticu Protection
1. Rndiation Risk Estimate

Occupational Exposure Standards2.
3. Population Exposure Standards

Source of Background Radiation Exposure4.

s

|

|
._ -
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.

RADIATION SAFETY
'''

. INSTRUCTION AND TRAINING CHECKLIST
All individuals weaking with radioactive materials are to be instructed in the
safe handling, L;+, storage and disposal of such materials. Additionally,
individuals frequenting areas where the radioactive materials are used or
stored are to be instructed in the type of use and locations of storage. it
is - the ' responsibility of every Authorized User of radioactive materials to
ensure that all personnel working under his/her supervision or working in
areas user his/her authority where radioactive materials are used of stored
have been instructed and trained as appropriate. Please refer to the
checkilst provided below for a list of subjects to be covered.

Individual's Please Print
Name: Position Type (check one)

Department: Permanent

Authorized User: Temporary

Position:- If temp, how long?

Date of Training:

Start Date:

Supervisor's Name:

Trainer's Name: .

Individual frequents area where radioactive materials are used or stored.
Individual works with radioactive materials.

TOPICS
List of topios for all individuals

Type-of' radioactive materials uced.
Location where the radioactive materials are used and stored.
NRC Regulations - read NRC Form 3, Notice to Employees.
The general contents of the Radiation Safety Manual.
The identity and phone number of the Radiation Safety Officer.
Emergency procedures.

List of topics for all individuals working with radioactive anterials.
-List of-authorized radionuclides.
Authorized possession limits for the radioactive materials.
Laboratory / work areas to be surveyed.
Frequency and type of surveys to be conducted.
Use of survey meters.

Corrective action for contamination.
Personnel monitoring requirements.
A9thorized waste disposal procedures.
carhorized animal use (if any).
2.uassay requirements (if any).;

l Personnel monitoring' requirements.
( Prenatal Radiation Exposure Instructions

(NRC Regulatory Guide 8.13).

This is to confirm that I have received training in and understand'the above

| described areas of radiation safety.

!

Trainee's signature Date Supervisor's signature Date
The original is to be retained by authorized user for review by the RSO. A

copy Of this is to be sent to the Radiation Safet" Office as soon as
instructions are completed,

l
._.
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. . .

Radiation Safety

QUIZ FOR NEW EMPLOYEES

Individual's Please Print
Name: Position Type (check one)

Department: Permanent_,

Authorized User: Temporary

Position: If teer, how long?

Date of Training:

(check appropriate)
'

I frequent area where radioactive materials are used or stored.
I work with radioactive materials.

QUIZ

l. Who instructed you in the radiation safety procedures and requirements to
be followed in the laboratory?

2. What radioisotopes will you be expected to use?

3. Radioactive materials should never be poured down the sink? T F

4. I must wear a personnel dosimeter each time I handle radioactive
material? T F

S. If you anwser(4 F to question 4, please explain.

6. The only type of contamination surveys required to be recorded are wipe
test resulta? T F

?. Who la the Authorized User in your laboratory?-

8. Where t t the emergency procedures posted in your laboratory?

9. What is the date on the NRC form 3 posted in your laboratory? (Date is
located in the lower left hand corner of the form)

10. What is the telephone number of the Radiation Safety Of fice?

- _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ ____ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _
__ _ _
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kiEDICAL 12/5/90
COLLEGE

OF WISCONSIN-

J Frarik Wdion. M D. FACR
0"8'went of Ra$ation Oncoiogy

Chaamen

Roger W Byharct M0
Beth A (fickson. M D
Mau ice Greeneerg M D,F ACRr

Pdora A Jan art M D
Consen A (4* ton. M D
Keen J Murray M D
Lsite E. Olson. W)
Christopher C, Schuu M O-

Med< cat Ra$atron Ps sectu<nt.n Gann.phiaolation Safety Office
DanistFOrimm Mhlilwaukee County Medical ComplexDo w.n u enen.,p

Atta: Charles Wilson, PhDn uon e,o,oy,
John L Movicer ph 0

Dear Chuck, .

In their correspondence of November 23, 1990, the U.S. Nuclear
Regulatory Commission H section H of the Notice of Violation and

l_ Proposed imposition of Civil Penalty states that "the licensee
purchased and, on several occasions from 1987 through mid-1990,
used Ir-192 as sealed sources in a Nucletron Corporation Model 4000
remote afterloader brachythernpy device for intravcavitaty
treatment of cancer." The Department of Radiation Oncology denies
that such actions ever took place. The Department has used this
device for interstitial and intraluminal procedures, but never for
intracavitary procedures.

Perhaps the most comprehensive definition of intracavitary
brachytherapy can be found in Physical Aspects of Brachytherany by
T..J. Godden, which is published by Adam Hilger. Chapter 7 of this
text states the following:

Intracavitary brachytherapy, as the name implies, involves
the insertion of radioactive sources into natural body cavities.
Over the year various lesions in sites such as bladder, anus,
rectum, antru.a, oesophagus, nasopharynx and auditory tube
have been treated in this way. The most widespread use of

-

this form of therapy, however, has been in the treatment of
gynaccological malignancies. In the treatment of carcinoma of
the uterus and uterine cervix the sources, in suitable
containers, are inserted directly into the vagina and the
uterus....

Meiwaukee County Medical Comoies
8700 West Wisconsin Avenue
Milwaukee. Wisconsin 53226

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ @ &lil h _-
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ICRU Report 38, Dose and Volume Specification for Reporting
..

Intracavitary Therapy in Gynecology, can also be cited to support the
position that intracavitary refers primarily to gynecologic work.

In any case, the Departrnent has not performed any intracavitary
procedure, as defined above, with fr-192 sources. The Department
views any restriction that limits the use -of Ir 192 sources to
interstitial therapy only as unduely restrictive and not in the interest
of good medical care or radiation safety, (Why use an isoto
limited physical ~ lengths and more penetrating gamma rays, pe withCs-137,
when other isotopes with adjustable lengths and less penetrating
gamma rays, e.g. Ir 192, are available?) In a separate
correspondence to you, the Department will request a license
amendment to a more flexible position, which reflects comtemporarypractice. Sealed source brachytherapy includes intracavitary,
interstitial, intraluminal, and mold techniques. If it is necessary to '

explicitly state each isotope and each use, then the Department is
anxious. to work with Radiation Safety Personnel to create such a
document.

Thank you for your consideration of this. Additional informationwill be supplied, if requested.

Sincerely,

/

'
}

,

( AL t.

Michael T. Gillin, PhD
Associate Professor
Radiation Oncology

cc: J. Frank Wilson, MD

i
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MULTI-ISOTOPE CONSTANCY VERIFICATION FOR MCMC RADIONUCLIDE DOSE CALIBRATOR

DIRECTIONS: PLACE THE CO-57 REFERENCE SOURCE IN T".C DG02 CALIBRATOR
AND RECORD THE READING FOR EACH OF THE PREASSIGNED RADIONUCLIDE KEYS

TUESDAY Tc99m Xe133 I-131 I-123 Ga-67 T1201 In111 Mo-99 Initials
____ ___ _____________ _____________________ _________________________________

10/09/90 . t.T 29 / .% M A 9,04 M T 9 39 IMI 2h 47_ kO
10/16/90 & ~(3 0 0C % |f 9 /PZ 47Y V."7 % i . C/ 0 m/ kO
10/23/90 V (,4h 7 M % (D I, *T9 J-J ~/ ~9.A7 'Al '9_s (4 __[i c.

79 M .f i k JA.V ML10/30/90 4.S V 7M 3 n6 196 4 o r, '

11/06/90 4X 1/8 L 9 '+ |,96 % 99 1.v1 1.7 T, 97.Ay V a /L ,(T

11/13/90 4 5'14 7t4; MirL_ /,81J 4 9$0 2. N t i, 7 % i;'. M X,E /Nb

11/20/90 *k e l L Y) ld i .Sv 16l, ) 9% f ,7 0 _2J S') K 'O
11/27/90 _.9 71 ?fT 7 779 . i .9n %-M 3,4 LA7 1J ,W E . C-
12/04/90
12/11/90
18/18/90
12/2$'/90 ,__

1/01/91 _

1/08/91 *

1/15/91
1/22/91
1/29/91
8/05/91
2/12/91 _, _

2/19/91 _ _

2/26/91 ~

3/05/91
3/12/91
3/19/91
3/26/91 _

DWP File: manyisot

!

|

_ ---__ ---_ __- - - _-_ _ __ _ -
_
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Radiction Sately Office. . .

INTER-OFFICE 0090tUNICATION

Date :

To : {l)

From : Robert Yoss, Radiation Safety Coordinator

Subject: Unreturned Personnel Dosimeters

Your personnel dosimeter; lesued to you at {2), in series (3), of the (4) type,
number (5), dated (6) was not returned within the allotted time, if the badge

is in your possession, please return it to the Radiation Safety Office at
If your dosimeter has been lost or damaged, notify the Radiation Safetyonce.

Office. An estimate of your occupational exposure will be made based on the
information supplied below and previous occupational exposure. In order to
assist us, please provide the following information:

You are an important person within this department. We are concerned with your
safety; therefore it is vital that you understand the importance of returning
in a timely mat.ner and properly using assigned dosimeters. Repeated failure to
comply with rules and guidelines for radiation dosimetry will result in a
written reprimand placed in your file. Persistent noncompliance will be cause
for further review and possible disciplinary action.

1. My dosimeter was lost damaged .

2. Please briefly explain the details of answer 1.

3. Did you work with radioactive materials during the time period?
Yes No

4. If you answered "yes" to the question above, please provide the
following additional information:

a. Was your use or exposure similar to that of the preceding
month (s)? Yes No

b. If use was different from the preceding month (s), identify the
materials you used, the specific use, and the amount of
material (s) used:

c. Estimate your exposure in mrem; if you cannot make this
estimation, call the Radiation Safety Officer (5381).

mrems

.

Signature of badge holder Date

COMPLETE AND RETURN THIS KEMO WITilIN 5 DAYS TO:
Radiation Safety Office

MCMC/ Box 193

___-__ - _ -_ - _ _ _ -
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LLaboratory Audit 1991 1'-

.s s o +

Lab ~ Room No.:. 3

;

.Auth. User: Categories: ,

; Lab Manager: Authorization Expirationi
_ _ _

-i

HESTRICTIONS: __

-CONDITION:- t

Calendar Quarter-
1 2 3 4

1. Date ,

Surveyor. j. .

t
~

i2., Person (s)L nterviewed .i

3. Active Use- -Yes
No-

RECORD KEEPING

4.2 Lab Surveys-Performed ,

,a. Jas required /on' time Wipe ;

G-Ms
'

b. recorded properly Wipe 3

G-M
c. contaminated areas cleaned ,

and, retested
,

~d.- floor.. plan Ourrent

.-
J

7 5'.. Quarterly inventory returned- i

h ,

'

p .6. Dosimeters returned on time

L x7.. Sink disposal-log current. >

:8.LNeW; worker training documented i

LABORATORY POSTINGS-
t
)

= Check tovensure postings |are.currenti-legible and in good-shape-

n 9.-NRC Form 13 &: Notice: -

to Employees-current )

10.6 Caution Radiation Signs-
.a.udoors

,

ib.: work areasL,
;- -c.: sinks--

|-d. -containers .

'

-

e. " cold zones"
:f. emergency; procedures ,

| 1 1 |. Laboratory: Appearance.
~

! -a.Efood and drink in area 1

E RADIATION SAFETY SURVEY>

12.' Radiation Safety Survey G-Mu
| ' vial number (s)
H ,

COMMENTS ON REVERSE SIDE OF THIS FORMm

.. .. ., .- - - . . . . . . -,. ,
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(Attachment 11)*

Policy Gnd Procedure< e .

CALIBRATION OF SURVEY METERS

Purpose

-To maintain consistent methodology is the calibration of equipment.

-To ensure accurate measurements in the detection of radiation.

Policy

NRC " Application for Materials License-Medical" (NRC Form 313H), dated May

29,1985, item 10A states the method and procedure for the calibration of survey

meters. The calibration shall be performed so that each scale is calibrated at
2 points (approximately one-third and two-thirds full scale) by placing the
instrument in a known radiation field. The instrument's reading will be

adjusted to within i 10 percent of the expected dose rate. Instruments that

cannot be adjusted to agree within i 10 percent, but which do not deviate more
than i 20 percent, will not be provided a calibration certificate. Instruments

which read only in cpm will be provided a graph or table to relate cpm readings
to exposure rate. Scales greater than 500 mR/hr will not be calibrated but
will be checked to verify operation. The frequency of the calibration shall be
at least annually and after servicing. The sources to be used for the

calibration are sealed cesium-137 sources in various activities that are
available to produce radiation fields with known exposure rates. All sources

used will be intercompared with a cesium-137 sealed source equivalent to
approximately 14 milligrams of radium. The facilities the calibrations are
performed in Room 363, located on the 3M wing in the Medical Physics Section ,

and room 37-8 in the Radiation Oncology Department. While calibrations are
being performed, sources are placed in a lead cylindrical container,
approximately 12 inches high and 9 inches wide, for short-term stora90, the
cource holder is slid into its bottom-most position and locked into place. In

this position, a minimum of approximately 3 inches of lead surrounds the source
in all directions with the exception of the vertical direction. For long-term

storage, the sources are kept in Room 37-8.

A facsimile of the calibration certificate used is attached.

|
,

- - - - _ - - __ ____ _
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Proceduroa i *

1. Determine the activity of cesium-137 needed to perform the calibrations.
Consideration should be given to the distance from the source for the
required- readings. Too short of a distance allows for higher probability

for error.- Too long of a distance allows for the possibility of high
radiation readings in unrestricted areas. Generally the geiger-mueller
meters can be calibrated-with a 1 (one) mg. Ra. eq. source (approximately
2.5 mC1). The ionization chambers require a larger source because of the s

higher scales. The highest reading is approximately 750 mR/hr. Use of the
;

3 25 mg. Ra eq. sources allows great enough distance that measurements can
be made'quickly and accurately.

2. Intercompare the sources to be used for the calibration with the NBS
traceable standard. -The NBS traceable source is a nominal -15 mg. Ra, Eq.

capsule, serial number 2021. The calibrator settings are: isotope-other,
.

calibration (potentiometer)- 220 and range setting is dependent on

activities. Record readings for all sources used. Note the activities are

in millicuries. Calculate the activity of the NBS standard and compare

with the measured activity. Correct the activities of the sources to be
used in the calibration procedure,

f

3. Transport sources to calibration facility. Use a shielded container and
hand truckJto transport the sources. Measure the exposure rate' surrounding

D the container-prior to leaving the storage room. Radiation exposure rates-

shall not exceed 2mR/hr at any edge of the hand truck. Transport only the

sources to be used (br the geiger counters. The higher activity sources-

will~ create a-high " background" reading for the-lower scales on the geiger-

| counters.
i

4. -Place the source (s) to be used in-the shielded container used for
calibrating instruments. Lock the sources in the "down" position. Sources

-

are to be secured-from unauthorized removal.

L

.

g
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'- + ' ' 5 '. . Det0rmino the sury:y meter readings that will r0ficct approximatsly one-'

third-and two-thirds of full scale. Use the Reflex sof tware to determine
the distances required to achieve the anticipated readings. The file'is

"EXPVSDIS ". See attached for' sample. For all existing survey equipment

predetermined exposures have been established. Use the same exposures as - 4

~

previous calibrations. New survey equipment generally will be able to use ,

the same exposures as the current meters. ;

6.. Set up work sheets to document exposures. Reflex 2 sof tware, file

- SURVEY", report file "CER". Replace the "obs" with an' underline. Print"

the worksheets for.the equipment to be calibrated.

7. - Calibrate survey meters. Use the worksheets and printout of the distance

-vs exposure to calibrate survey instrument. First, check batteries to

-ensure they are within operating range. .Second, measure the check source
and record-the' geometry and reading on the worksheet. Third measure the

'

exposures at the predetermined distance. Record'the readings. If exposure

is within 10 % of the expected, proceed to the next reading or scale.- If -

reading is between 10 % and 20 % determine a correction factor and record.
If reading is greater than 20 %, remove the meter from service and notify _

.the RSO and the owner.

1

-B. Survey meter calibrationLadjustments. Only qualified persons may make
'

adjustments of survey meters do not measure at the expected readings. <

,9. Print certificates and labels. Reflex sof tware, file "SURVEV" Record ;
.

.

the-measured-roading-in tne appropriate sections. Save the-file. Go-to

Reflex 2 sof tware, file " SURVEY", report file "CER". - Print the report. Go

to: Reflex 2 sof tware, ~ file " SURVEY", report file " LABEL ". Print the file,

10. Submit certificates for review. Verify the readings with worksheet and
sign the certificate and submit the certificates to the RSO..

.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . . _ _ _ _ _ _ _ - -



_ _ _ . .--___ -____-__ ___

. ..

~
. .

,

DISTANCE vs EXPOSURE FOR Cs-137 SOURCES FOR 1990.' ..
A=1, B=15, C=25 BC=40, D=75 (activity in mg. Ra.

EXPCSURE- DIST A DIST B DIST C DIST BC DIST D
...... . ___ ___ ...... _ _______. ...____. ___.. .. .

0.05 358.35 1336.31 1681.66 2154.06 2933.81
0.15 201.82 767.60 965.83 1238.58 1688.77
0.35 .127.98- 498.37 628.14 806.69 1101.41
0.50 105.11 415.01 523.58 672.97 919.55
1.50 55.62 234.53 297.22 383.47 525.83
2.00 46.56 201.50 255.79 330.48 453.77
3.50 32.26 149.39 190.43 246.89 340.09
5.00 25.03 123.03 157.37 204.61 282.58
7.50 18.24 98.25 126.29 164.86 228.52

15.00 9.38 65.96 85.78 113.06 158.08
20.00 6.52 55.52 72.68 96.30 135.29
35.00 2.00 39.04 52.01 69.87 99.34
50.00 -0.29 30.70 41.56 56.50 81.15
75.00 -2.44 22.86 31.73 43.93 64.06

100.00 -3.72 18.19 25.87 36.43 53.87
150.00 -5.24 12.65 18.92 27.55 41.78
200.00 -6.14 9.35 14.78 22.25 34.58
750.00 -8.98 -0.97 1.83 5.69 12.05

.

DISTANCE vs EXPOSURE FOR Cs-137 SOURCES FOR 1990
formulas for determination of distances

EXPOSURE:
* 2.0656) / EXPOSURE) 12DIST A: 100 * @SQRT((0.332 -

12* 27.4G) / EXPOSURE)DIST B: 100 * @SQRT((0.332 -

DIST C: 100 * @SQRT((0.332 * 43.2) / EXPOSURE) - 12

DIST BC: 100 * @SQRT((0.332 * 70.66) / EXPOSURE) 12-

DIST D: 100 * @SQRT((0.332 * 130.69) / EXPOSURE) - 12
(1) (2) (3) (4) (5)

(1) correction factor
(2) specific gamma ray constant for Cs-137
(3) activity of source in millicuries.

(4) same as-the number in the EXPOSURE column
(5) corrects for the 12 cm between the sources in the calibration

shielding and the start of the tape measure.

|

|

f

!

. .


