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8700 West Wisconsin Avenue Milwaukes Wi L3226 i 414257 5036

M. Julie Hanser
Monpitnl Agiinisifatos

Decanbsr 18, 170

U.8, Nuclear Regulatory Camdssion
Region 111

799 Rosevelt Road

Glen Ellyn, lllinois 50137

Control Number 90311
Gent ) amean;

The following are our responses to each specific violation contained in
your "Notice of Viclations" dated November 23, 1990:

A. Reference: 10 CFR 20,105 (b)

An amendment pursuant to 10 CFR 20,106 (a) has been submitted to the
materials licensing section to pemit levels of radiation in unre-
stricted areas in excess of levels permitted in 10 CFR 20.105(b),
This request is part of an amendment request (Control No, 90311)
for authorization for use of the Selectron Afterloading Unlt. This
anendment request ie still in process.

B, Reference: 10 CFR 10,201 (b)

1. In the future, radiation swveys will be recorded on the
attached form, (Attachment 1) All areas where measurements
are to be made are identified on the form,

2, In the future, a radiation survey will be performod at the time
of implant,

C. Reference: License Condition No. 28 Item application dated May
29, 1985,

Inventory control forms have been revised to elicit all required
information, To insure that these records are campleted and in
capliance with our license condition, these inventory records will
be reviewed quarterly. (Attachment 2)
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(Attachment &)

APPLICATION FOR USE OF
RADIOACTIVE MATERIALS

Date:
APDIYCONY . Lo oot o e T e e e e
L6 B _ Application Type (check sppropriate)
Department: New Ferewn Amendment

Office Laboratory

mManager:

Room no. . v Room no(s):
Phone noe., . Phone nols):

Please complete the application 1n ts entirety. Please submit only typed
subporting paperwdrk,  Attach suppoiting paperwork to the application, Send
the completed application to the Ragration Safety Office, MOMC, Box 193, 1f
you have any gquestions concerning the application, please contact the Ragiation
Safety Office at 267-5381,

R R Part 1: Categotries of Use bE
”hock al categories that pertain to thig epplication and  specify the
radionuciides to be used.

i ———— e - L —e—

Radionuc)ides
Category of Use 10 be Used
B Radioimmunoassay !
procedures using prepackaged units of radioactive
materials n accordance with 10CFR31, 11,

8. Low Energy Beta:
involves procedures using beta emitters of E LI e N
of less than 500 kev,

B2, Wigh energy beta emitters:
involves procedures using beta emitters of € o -
of greater than 500 kev and positron om\ttorw.

Gl Low energy gamma emitters:
involves procedures using gamma emitters of
energies less than 50 kev
NOTE: Thig does not 1n¢lude unbound 1-1&.

<
>

. High energy gamms emitters:
involves procedures using gamma emitters of et
energies greater than 50 kev.
NOTE: This does not nclude unboung 1-123 or =131

U3, Rediotodination:
ragiotodination Tabeling with unboung 1-123, I-126 P U LU L]
or I=131,

1. Sealed Sources:
involves use of Cs«137 and Co=-60 irragiators, Bl AT TS R

82, Xeray Generating Equipment: L Y pe
includes radiographic, fluoroscopic, x=ray
diffraction units ang electron microscopes



and Experience

Part Use of lonizing Radiation

Part 4 Facilities

Waste Disposal
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Part 6 Contamination Control

.
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\

Commants/Action

APPLICATION FOR UUSE OF
RADIOACTIVE MATERIALS




TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIOLABELER.

Check appropriate

Name : PP X P - Authorized User
Date: L k) Radiolabeler
EDUCAT TON »
Year
$choo L Major .. Degree  Gradyate

Undergradvate

Graduate /Medical

TRAINING RECEIVED IN BASIC RADIOISOTOPE [IANDLING -y .
Lecture/ Superyised

Course Dates Laboratory Laboratory
Location Title From - To Courses Experience
(Mours) . . (Mours)

Safe Mandling of Ragioactive Materials

Characteristics of lonizing Ragiation

Units of Radiation Dose and Quantities

"Radiation Detection instrumentation

Biological Hazards of Ex..sure to Radiation

el  EXPERIENCE WITH RADIOACTIVE MATERIALS
Radio~ Max imum Dates

nuclide Activity Location of Use Fiom To Type of Use

APPLICATION FOR USE OF
RADIOACTIVE MATERIALS o



RADIOACTIVE MATERIAL RSO USE
USSE IN ANIMALS Metebolic cages
Incineration
R N -
Authorized User of
Radinactive Material:

New Application Amendment to previous'y approved protocol

This form 18 to be submittec for e&ch separate animal use or 1f there s &
change in previously author'ied procedures,

Sk e e R ST, el ST ST N DR R s
8. Title:_ , : . - _ -
b, ARC Project #
¢. Principal Investigator: e , o LR T 1]
Procedure "

a. Type(s) of animals to be used:
b. Radiosctive materials and chemical forms to be administered:

¢. Proposed dosage schedule:
Include activity per administration, number of administrations per
study and method of agministration.

d. Duration of program:
Number of animals &7d time period,

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

f. Animal Disposition:
check all appropriate conditions
___ Animal returned to ARC after administration of Radiocactive material
_ Sacrificed during experiment
_ Sacrificed immediately after experimant
~ Sacrifice delayed after experiment
_anima) returned to ARC after the experiment

__Project Description

Provide & brief description of the proposed project., If more space 1s
needed, attach pages to the application,

APPLICATION FOR USE OF
RADIOACTIVE MATERIALS -4~



(Attachment 5)

Training and Experience Work Sheet and Instruction

A MCW faculty wmember can be authorized to use radioactivity if he/ghe
received:

1., A college degree at the bachelor level or equivalent training and
experience in the physical or biologickl sclence or in
engineering, and
At least 40 hours of training and experience in!

~

i) the safe handling of radioactive materials
11} the characteristics of ionizing radiation
1i1) unite of radiation dose and quantities
ivl radiation detection instrumentation
v) biological hazards of exposure to radiation
appropriate to the type and forms of byproduct
(radioactive) materiale to be used,

Training s,

For those individuals who have had & course(s) or portion of a ¢ourse
which dealt with the above subject material, please indicate the “ourse
title(s), institution(s) or organigation(s) where this training was
received on the Training and Experience Form. Also indicate the total
nusber 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), please review
the following outline. In all likelihood at some time In your academic
career you have had a forma! lecture(s) which touched on some of the
topics listea under the five mubheadings, Estisate 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
inatitution, the activity hancled and type of materialse., [f you received
on=the=job instruction, indicare which institution, 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 xnd type of experience hours should be clearly
stated.



Safe Handling of Radioactive Materinl

. Characteristics of lonizging Radiation




C.

E.

Fi

Al

Interaction of lonizing Radiation with Matter

1,

.

Heavy Charged Part.cle, Alpha's Protons
A, Range, straggling

b, Linear Energy Transfer (LET)

Beta Rays

n. Range ve, energy

b, Generation of x-ray

¢, Difference between high and low energy betas
X and Gamma Raye

6, Photoelectric

b. Compton (Incoherent) Scattering

¢ Pair production

d, Attenustion = half value layer
Neutrons

a, Scattering

b, Capture

Radioactive Decay Moles, Transitione and Emigsions

1.
2.
3,
4.
6.
6.
(B

Alpha

Beta and Positrop

Gampa Emisgsion and lsometric Transit.on
Electron Capture

Internal Conversion

K Fluorescent X-ray

Auger Electron

Mathematice of Radioactive Decay

1.

Exponent ial Equation

2. Linear va., Semilog Plots of Activity ve. Time
B Activity
4, Decay Constant
50 Hllf’]lh‘
Sources o Radionctive Materials
) Natural
o Reactor

a. Neutron Activation

b Nuclear Figgion
| Accelerators

111, Radistion Quantities and Units

Exposure
j 8 Roentgen - Definition
2 Afr lonization Chambers
3, Pocket Chambers
Absorbed Dose
1. Rad and Gray - Definition
' §8 Calorimetry

du

Relationship between exposure and dose
a. 'F' Factors
b. Bragg-Gray Theory

Hours



¥V, Radiation Detection lustrumentation




A

C.

D.

v, wmummnmum Hours

Mammalian Cell Radiobiology
1. Kadiation Chemistry
2 gEffect of Radiation
6. DNA
b, Macromolecules
¢, Chromosomes
3 Mechaniss of Radiation Jell Killing
4. cell Survival Curve

Physical and Biologicnl modifiers of Radiosengitivity

1. Oxygen Effect

2. LET and KBE

3, Cell Cycle Effect

4, Dose Rate Effects

5, Repair Mechanisms

6. Radiation Sensitizers and Protectors

Normal Tissue Radiobiology
1. Acute and Late Effects of Radiation

., Normal Tissue

b, Whole Body

c. Specific Organs (eye, blood, genads,
2. Radiation Accident Management

a. Blood Counts

b. Antibiotic therapy

¢. Bone Marrow Replacemen?t

Effects of Fetal lrradiation
1. Carcinogensis

2 Physical Defects

4, Mental Retardation

Radiation Mutagenesis and Carcinogenesis

Radiation Protection

1, Radiation Risk Estimate

2, Occupational Exposure Standards

3, Population Exposure Standards

i, Source of Background Radiation Exposure

ete, )



(Attachment 6)

RADIATION SAFETY
INSTRUCTION AND TRAINING CHECKLIAST

All I!ndividuals w.=king with radivactive materials are to be instructed in the
safe handling, u.e¢, storage and disposal of such materials. Additionally,
individuales frequenting areas where the radioactive materials are used or
stored are to be instructed in the type of use and locations of storage. It
ie the reeponsibility of every Authorized User of radioactive materials to
ensure that ail ypersonnel working under hig/her supervision or working in
areas user his/her authority where radioactive materials are used of stored
have been instructed and trained a8 appropriate, Please refer to the
checklist provided below for a list of subjects to be covered.

Individual's Please Print

B e e A e e T R Position Type (check one)
Depertwent: i Permanent
Authorized User: a l _ Temporary
Position: . & If temp, how long?____ A

Date of Training:
Start Date:

Supervisor's Name:

Trainer's Name:

__ Individual frequents area where radioactive materials are uged or stored.
_ Individual works with radioactive materiais.

List of topics for all individuals
Type of radioactive materials used,
Location where the radioactive materials are used and stored.
NRC Regulations =~ read NRC Form 3, Notice to Employees,
The general contaents of tie Radiation Safety Manual,
The identity and phone number of the Radiation Safety Officer.
Emergency procedures,
pics for all individuale working with radioactive materiale.
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,
lse of survey meters.
Corrective action for contamination.
Personnel monitoring requirements.
A~thorized waste disposal procedures.
: thorized animal use (if any).
. .oassay requirements (if any).
Personnel monitoring requircments,
Prenatal Radiation Exposure Instructions
(NRC Regulatory Guide 8.13).

|

RRRN

List o

|
| §

|

| |
| 1

RRRR

This is to confiim that | have roceived 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 authorired user for review by the RSO. A
copy of this is to be sent to the Radiation Safetv Office as socn as
instructions are completed.



Radiation Safety
FOR NEW EMPLOYEES
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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 Department has not petformed any intracavitary
procedure, as defined above, with Ir-192 sources. The Department
views any restriction that limits the use of [r-192 sources to
interstitial therapy only as unduely restrictive and not in the interest
of gond medical care or radiation safety. (Why use an isotope with
limited physical lengths and more penetrating gamma rays, Cs-137,
when other isotopes with adjustable lengths and less penetrating
gamma rays, e.g. Ir-192, are available?) In & separate
correspondence to you, the Department will request a license
amendment to a more flexible position, which reflects comtemporary
practice.  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 information
will be supplied, if requested.

Sincerely,

. (‘ \
\ M
Michael 'T, Gillin, PhD
Associate Professor
Radiation Oncology

¢c: J. Frank Wilson, MD
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Rediation Safety Office
INTER-OFFICE COMMUNICATION

d with your
returning

failure

i




Auth,
Lab Manager:

(Attachment 10)
Laboratory Audit 1991

Lab Room NoO.:

liger: i

Categories:

Authorization Expiration:

Calendar Quarter

RO TR o O L | e e  ies
CONDITION: R RSN
1., Date
Surveyor
2. Person(s) interviewsad
3, Active Use Yes
NO
RECORD
4, Lab Surveys Performed
a. as required/on time Wipe
G=M
b. recorded properly wipe
G=M

9.
10'

| g 37

12,

¢, contaminated areas cleaned
and retested

d. floer plan surrent

Quarterly inventory returned

Dogsimeters returned on time

Sink disposal log current

New worker training documented

LABORATORY POSTINGS

Check to ensure postings are current,

NRC Form 3 & Notice
to Employees~-current
Caution Radiatiol Signs

a. doors
b, work areas
¢c. 81inks

d. containers

e. "cold zones"

f. emergency procedures
Laboratory Appearance

a. food and drink in area

legible and in good shape

RADIATION SAFETY SURVEY

Radiation Safety Survey G=M
vial number(s)

COMMENTS ON REVERSE SIDE OF THIS FORM



CALIBRATION OF SURVEY METERS

Purpose

Y mAa r 3 o ' - » S » t" ‘' ‘.)" 5 : :\' v rr "., s ‘ | " y | ( ’ & ' \ :"-‘ ar »
- ( (J, ',e ’ 2 " " & h‘.: —(_, " eh "P ‘v B . LB !" £ » + r 20 r -
Policy
NR Apg ation for Materials License-Med 1 NRC Form 313M), dated May
29,1885, item 10A st the method and pr for the ¢C ibratior f survey
meters. The calibratior E'JI | D8 ("."‘ rmed s that eacr ale 1§ 'j"'!'.,i',".‘ AT
2 points (approxi ely one~third and two-thirds fu e) by placing the
itrument 1n 4 Known radiat? field The instrument’'s reading w 11 be
idjusted to within + 10 percent of the expected dose rate, Instr ts that
AiNNOoL be agiuste t aqgree within + 1 percent, obJut whigr 10 NOt geviate more
than + 20 percent, wil not t vided a calipr 10N cartit) : [nstruments
which rean f y f Eh W ] € v ijed 4 graph or table LO 'E“:'.'.\’f ‘om readings
t exposyure rat Scales greater than 5( mR/hr wil not alipr out
w | be checked ¢ verity erat The fre ICy Of the calibrat hall be
at east annua y ang arter serv ng The sources t be Uused Tor Lne
aliprat n are led cestum=137 Irces N VAar J§ activitigs that are
Aval laplie 1t proguce ragiat N f1elds with & whn exposure rate : . €5
wil bé 1ntear mpared with 8 cesium=137 sealed jrce equivalent 1
approximately 14 miiligrams of jium The facilities the ca'ibr ng are
verformed in Room 363, located on the 3M wing in the Medical Physics Sectior
ng room J 7-8 in the Radiation C o ) epartment W’ e calt At are
being performed, are placed a lead cylindrica ontainer,
at\"’sn""ate"» 12 1In es nigr ang 9 11 es wide, Tor hort=term sStOorage the
source holder 1 8511d int 1t pottom=most ¢ ¢ f gle xed nto place Ir
this position, minimum Of appr mately necnes f lead surroungs the source
i m 11 Airect " ry T o~ - PR r £ o . A . r o r C 1 r o
\’ = 5 > W € exCel e vE i o e\ r f \ ‘,} - U'"
gtorage ne source re kept ROON
A $a :-m-'g, ¢ * o i Br :.. " arti f -‘A-( USE 4 :.. ed



Procedure

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 probabiiity
for error. Too long of a distance ailows 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 mCi1), The ionization chambers require a larger source because of the
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 qui~kly and accurately.

Intercompare the sources to be used for the calibration with the NBS
traceable standard. The NBS traceable source i1s a nominal 15 mg. Ra. Eq.
capsule, sertal number 2021, The calibrator settings are: isotope-other,
calibration (potentiometer)- 220 and range setting 15 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.

Transport sources to calibration facility. Use a shielded container and
hand truck to transport the sources. Measure the exposure rate surrounding
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 for the geirger counters. The higher activity sources
will create a high "background” reading for the lower scales on the geiger

counters,

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,



10,

Determine the survey meter readings that will reflect approximately one-
third and two-thirds of full scale. Use the Reflex software to determine
the distances reguired to achieve the anticipated readings., The file 1s
"EXPYSDIS", See attached for sample. For all existing survey equipment
predetermined exposures have been established., Use the same exposures as
previous calibrations, New survey equipment generally will be able to use
the same exposures as the current meters.

Set up work sheets to document exposures. Reflex 2 software, file
“SURVEY", ruport file “CER". Replace the “obs" with an underiine., Print
the worksheets for the equipment to be calibrated.

calibrate survey meters. uUse the worksheets and printout of the distance
Ve 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
axposures at the predetermined distance, Record the readings, If exposure
ig within 10 % of the expected, proceed to the next reading or scale. If
reading 18 between 10 % and 20 % determine a correction factor and record.
1f reading is greater than 20 %, remove the meter from service and notify
the RS0 and the owner.

Survey meter calibration adjustments. Only qualified persons may make
adjustments of survey metars do not measure at the expected reaaings.

Print certificates and labels, Reflex software, file "SURVEY . Record
the measured reading in tne appropriate sections. Save the file. do to
Reflex 2 software, file “SURVEY", report file "CER", Print the report. Go
to Reflex 2 software, file "SURVEY", report file “LABEL". Print the file,

submit certificates for review. verify the readings with worksheet and
gign the certificate and submit the certificates to the RSO.



DISTANCE v

Az=],

EXPCSURE DIST A

- -

368,35
201 .82
127,98
106.11
§5.62
46.56
32.26
256,03
18.24
9.38
6.62
2.00
’0029
-2, 44
w3 .72
-5.24
'6014
-8.98

8
B=15, C=25, BC=40, D

DIST B DIST C

—————————

1336.31
767.60
498.37
415.01
234,563
201.50
149,39
123,03

98.26
65,96
656,62
29.04
30.70
22,86
18.19
12.656

9.35
«0.97

1681 .66
965,83
628,14
523.568
297.22
255.79
190,43
167.37
126.29

85,78
72.68
52.01
41.56
31.73
25.87
18,92
14.78

1.83

#7865 (activit

DIST BC

2154.086
1238.58
B06.69
672.97
383.47
330.48
246 .89
204 .61
164 .86
113.086
96.30
69.87
56.50
43,93
36.43
27.55
22.25
65.69

géPOSURE FOR Cs~137 SOURCES FOR 1980

v in mg. Ra.

DIST D

2933.81
1688.77
1191 .41
919.56
525,83
453,117
340.09
282.68
228.562
158,08
136.29
9¢ .34
81.15
64 .06
53.87
41,78
34.58
12.05

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

EXPOSURE:
DIST A:

DIST B:

DIST C;:

DIST BC:

DIST D:

(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.

100 *

100 *

100 *

100 =

100
(H

@SQRT((0.332

@SQRT((0.332

@SQRT((0.332

@SQRT((0,332

@SQRT((0.332
(2)

* 2.0656)

x 27.406)

/ EXPOSURE)

/ EXPOSURE)

* 43.2) / EXPOSURE) -

* 70.66)

* 130,69
(3)

/ EXPOSURE)

/ EXPOSURE)
(4)

1

12

12

2

12

12
(3)



