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NRC FORM 313M U.S. NUCLE AR REGULATORY COMMISSION Approved by OMB.

(" " APPLICATION FOR MATERIALS LICENS' - MEDICAL "
E

10 CFR 35
,

|NSTRUCTIONS - Cornekte Items 1 *roush 26if this a e ir~t>> law acation or an appikation for renewalof a mena use nipplem ,talsheetsr

nahere reecessary. Item 26 must be cornpleted on so applicarnons and segrmt. Retain one copy. Submit oro inaland one copy of entiren

application to : Director,0ffore of Nuclear seateriads Safety amt Saf. guards. U.S. Nuclear Regulato*y Commission. War <,r gron. O C.
20555. Upon approvalof this application, the applicmt willrecerse a nestenals License. An NRC1Arn rials t icenar is issued in accord-
ance nith the general requiremer,ts contained in Title 10. Code of Federal Reputationc. Part 30. ew the Licens.* a subject to Title 10
(ade of federal Repulenons Parts 19,20 and 35 md the hcense fee provrsion of Title 10. Code of federal Regulations. Part 170. The
lucer'se fee category shoukt be stated m iteen 26 md the approprinne for encioned.

I.e; NAME AND MAILING ADDRESS OF APPLICANT (institution, 1.tA STREET ADDRESS (ES) AT WHICH R ADIOACTIVE MATERIAL
fit.n, clin /c, physician, etc) INCLUDE ZIP CODE WILL BE USED (//diftetent from 1.4) INCLUDE ZIP CODE

Uuclear I.:edicine Department
#IdemOrial IJedical Center

Nh'1615 IJaple Lane
Ashland, Wisconsin 54806 ext

TE LEPHONE NO.: ARE A CODEI

2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR: (Check appropriateitem)

at O NEW LICENSE,

IJ.J . F3.scher , IJ.D.
ext E O AMENDMEN T TO LICENSE N

* J' "'" *" " '' "" Sc " -* -"*
AREA CODEl715) 682-Me 161TIE LEPHONE NO.:

4. INDIVIDUAL USERS (Nane indviduals who wi// use or directly 5, RADIATION SAFETY OFFICER (RSO)(Name of erson esiptasedf
supervise use of radioactive material. Corrqplese Supplements A and B as radiation safety officer. I1other thm individualuser. cor plete resu-
for each individual.) me of sraining and experi=nce as in Supphment A.)

IJ.J. Fischer, IJ.D.
Robert G. Lind , I.:.D. IJ.J. Fischer, IJ.D.

6.n RADIOACTIVE MATERIAL FOR. MEDICAL USE
MAXIMUM MARK MAXIMUM~"

ITEMS POSSESSION IT' EMS POSSESSIONADDITIONAL ITEMS * DESIRED LimlysRADIOACTIVE MATE RIAL DESIRED LIMITS
LISTED 1N: ~x" (In millicuries) "X" (In millicuries)

IODINE-131 AS lODIDE FOR TREATMENT
10 CFR 31.11 FOR IN VITRO STUDIES OF HYPERTHYROIDISM

10 CFR 35.100, SCHEDULE A GROUP 1 X AS NFEDE D PHOaPHORUS 32 AS SOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCYTHEMIA
VER A.LEUKEM' A AND RONE METASTASES

10 CFR 35.100.SCHEGULE A, GROUP 11 X AS NEE DEO
PHOS *HORUS-32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT-

10 CFR 35.100, SCHEDULE A, GROUP ||| X 200 mci MENT OF MALIGN ANT EFFUSIONS.

GOLD-198 AS COLLOID FOR INTRA-

F Sf0NS '10 CFR 35.100, SCHEDULE A, GROUP IV AS NEEDED

IODINE-131 AS IODIDE FOR YREATMENT
10 CFR 2,.100, SCHEDULE A, GROUP V AS NEEDED OF THYROID CARCINOMA

XENON-133 AS GASOR GAS IN SALINE FOR
10 CFR 25.100. SCHEDULE A, GROUP VI BLOOD FLOW STUDIE3 AND PULMONARY

FUNCTION STUDIES.

6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.a. (sealessourcesup to smCiusedfor !
calibration and reference standards are authorired under Secoon 35.14(d),10 CFR Par. '35, and NEED NO T BE LISTEDJ |

CHEMICAL M AXIMUM NUMBER
ELEMENT AND MASS NUMBER PHYfC L ORM OFEA M !

861002O211 860722
REG 3 LIC30
48-16593-01 PDR I

-.

NRC FORM 313M
G-81)
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INFORMATiON REQUIREO FCR ITEMS 7 THROU%H 23

For it:ms 7 through 23, check the appr:pring bcwles) and submit a detailed description of all the requested inf Nmation. Begin
each item on a separate sheet. Identify the item number and the date of the application in the lower right corner of each pas. If
you igeste that an appendix to the medical licensing guide will be followed, do not submit the pages, but specif y the revision -f
number and date of the referenced gulde: Regulatory Guide 10.8 , R ev. Date:

., t
s

k

15* GENERAL RULES FOR THE SAFE HSE OF7. MEDICAL ISO TOPES COMMITTEE RADIOACTIVE MATERIAL (Check One)
i y Iw.mes and Speciattles Attached;and Appendix G Rules Followed;or

,
g

y

y Duties as in Appendix B; or Equivalent Ru%s Attached
(Check Onel

Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check Onel

8. TRAINING AND EXPERIENCE Appendix H Procedares Followed;ory
y piements A & 8 Attached for Each Individual User; '

Equivalent Procedures Attased

1
Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES (Check One)

9. INSTRUMENTATION (Check One) Appendix i Procedures Fol! owed;ory

Appenaix C Forrn Attached;or Equivat6nt Procedures Attached
.

Lkt by Name and Model NumLer 18. WASTE DISPOSAL (Check (/ne)

10. CALIBRATION OF INSTRUMENTS Appendix J Form Attached;or
-|y

Appendix D Procedures Followed for Survey
instruments; or EquivalentInformation Attachgd-

'# '*

Equivalent Procedures Atta :hed;and 19. THERAPEUTIC USE OF R ADIOPHARMACEUTICALS ;
(Check One) ;

Appendix D Procedures Followed for Dssa
jblibrator or X Appendix K Prc,cedures Followed;or ;

(Che:k One) |

| y Equivalent Procedures Attached Equivalent Procedures Attached
I

i 11. TACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SFAL ED SGURCES |

7 Description and Diagram Attached Detailed Infarrr:3 tion Attached;and

12. PERSONNEL TRAINING PROGRAM Appendix L Procedures Followed;or i

(Check One) p
y Desaiption of Training Atteched Equivalent Procedures Attached I

13* PROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF *

R ADIOACTIVE MATERI AL 21' RADIOACTIVE GASES (e.g., Xenon - 133)

$
y Detailed Information Attached N/A Detailed Information Attachsd

~

PROCEDURES FOli SAFELY OPENING PACKAGES 22, RADIOACTIVE MATERIAL IN ANIMALS T14. CONTAINING RADIOACT:VE MATERIALS
/ Check One) Detailed information Attached- gjj

X 23 RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b b'gAppendix F Procedures Followed;or #

Equivalent Procedures Attached Detailed Information Attachedg
eCRM NRC-313M "

"Page 2 3(5-7P:
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24. PERSONNEL MOMTORING DEVICES
TYPE

',d ' SUPPLIE Rgg,, ,,,,,, g, j EXCHANGE FREQUENCY '

)-

X Fitu If.S. Luidouer, Jr. & Company Monthly
o. WHOLE

sOOY ''O

OiHE R iSDecofy]
__

|
FILM -

" " ''
X R.S. Landauer, J.r & COmpapy Monthly

OTHE R ISNcoty)

FILM

c. WRIST TLD I

OTHER (Specify)

d. GTHER (Soecify)

,myr \
~

,

.

.

6

25. FOR PRIVATE PRACTICE APPLICANTS ONLY '~

0 HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE MATERI AL
N AME OF Ho!.FtTAL t1 ATTACH A COPY OF THE AGREEMENT LETTER

SIGNED BY TPE HOSPITAL ADMINISTRATOR.
M AILING ADDRESS

c. WHEN REQUESTING THERAPY PROCEDURES.
ATTACH A COPY OF R ADIATION SAFETY PREC#U-CIT Y STATE ZIP CODE TiONS TO BE TAKEN AND LIST AVAIP.ABLE
RADIATION DETECTION INSTRUMENTS.

26. CERTIFICATE
(This item raust be completed by noptican t)

The applicant anft any official esecuting this certifstate on behalf of the applicant named en item la cr'stify that ths application as prepares an
cunintmely with Title 10. Code of Federal Regulatens, Paris 30 and 35, and that alt salormation contained herein. includ.no any supplements
etterhed hereto, es true and correct to the best of our knowterige an( belief. ,

_ -

,
. ex APPLICANT OR ERTIFY G FISIA (Swiature)

a LICENSE FEE REOulRED d#M t- 74>d ND
(See Sectoen 87038.10 CFR 870) .

g18 |AME (Type of PrInf,

..

,I LICENSE FEE CATEGORY: 43 FR ,2107 mv E

7.3 Renewal su cer

c. DATE k / /fp(2) LICENSE FEE ENCLOSED: s 150.00
FORM NRC-313M 18-78) g / '

. . _ . - - - . _

_ _ _Page 3_ _
__ _ _
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PRIVACY ACT STATEMENT

Pursuant to 5. U.S C. 552 ate)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93 579), the following ^
st tement is furnished to individuals who supply information to the Nuclear Regulatory Commission on Form NRC 313M.

,

This information is maintained in a system of records designated as NRC-3 and described at 40 Federal Register 45334
'

(October 1,1975).

1. AUTHORITY Sections 81 and 161(b) of the Atomic Energy Act of 1954, as amended (42 U.S C. 2111 and 2201(b)).

2. PRihCIPAL PURPOSE (S) The information is evaluated by the NRC staff pursuant to the criteria set forth in 10 CF R m
Parts 30 36 to determine whether the apphcation meets the requirements of the Atomic Energy Act of 1954,as amended, h
end the Commission's regulations, for the issuance of a radioactive materiallicense or amendment thereof.

3. ROUTINE USES The information may be used: (a) to provide records to State health departments for their information
and use; and (b) to provide information to Federal, State, and local health of ficials and other persons in the event of inci-
dent or exposure, for their information, investigation, and protection of the public health and safety. The information
may also be disclosed to appropriate Fectral State, and local agencies in the event that the enformation indicates a k
violation or potential violation of law and in the course of an administrative or judicial proceeding. In aduition, this in- g
formation may be transferred to an appropriate Federal, State, or local &gency to the extent relevant and necessary for g

a NRC decision or to an appropriate Federal agency to the extent relevant md necessary for that agency's decision about O
"

you. A copy of the license issued will routinely be placed in the NRC's Public Document Room,1717 H Streut, N.W.,
Washington, D.C.

4. WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECT ONINDIVIDUAL OF NOT PROVIDING
INFORMATION Disclosure of the requested information is voluntary. If the requested information is not furnished,
however, the application for radioactive material license, or amendment thereof, will not be processed.

5. SYSTEM MANAGER (S) AND ADDRESS Director, Division of Fuel Cycle and Material Safety, Office of Nuclear Mate-
rial Safety and Safeguards, U.S Nuclear Regulatory Commission, Washington, D.C. 20555.

w
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pgu NRC313M SUPPLEMENT A U.S. NUCLEAR REGULATORY COMMISSION
' ~-

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER 2. STATE OR TERRITORY IN

WHICettlCENSED TO Michicar.

[[g'S$1'd:Markam J. Fischer M.D. Dakota
3. CERTIFICATION

SPECIALTY SOARD ' CATEGORY MONTH AND YEAR CERTIFIED
A B C

American Board of Radiolory Radiology.

4. TRAINING RECEIVED IN BASIC RADIOlSOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING

LECTURE / SUPE RVISED
FIE LD OF TRAINING LOCATION AND DATElslOF TRAINING LABORATORY LABORATORY

A B COURSES EXPERIENCE

$ Hours) (Hours)
C D

University of Minn. - Veteran

*,""'^T' -

100
gSTRU ENT T N

July 1969 to Dec 1972 150*

University of Minn. - Veteran
Administration Hospitalb. R ADIATION PROTECTION
July 1969 to December 1972 25 25

*~
c. MATHEM ATICS PERTAINING TO

hdnggation HOsDitalTHE USE AND ME ASUF.EMENT y 1,0 Dec 1972 30 30OF RADIOACTIVITY

University of Minn. - Veteran
d. RADI ATION BIOLOGY Administration Hospital

July 1969 to December 1972 75 75

Univcrsity of Minn. - Veteran
o. RADIOPH ARMACEUTICAL Administration Hospital

CHEMISTRY July 1969 to Deccmber 1972 15 15

.

5. EXPERIENCE WITH RADIATION. (Actualuse of Radioisotopes or Equhelant Experience)~

ISO TOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS G AINED DURATION OF EXPERIENCE TYPE OF LEE

Tc 99m 150 mc! Memorial. Medical center 5 years practice
,

-

I 131 300 uCi University of Minn. 2 year
-,

training

Ir 1.33 10 M'Ci University of Minn. 2 yecra training ,

L _ ,0 External Sour ce University of Minn. 3 years training

w.,m
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I.

PORu NRC-313M SUPPLEMENT A U.S. NUCLE AR REGULATORY COMMISSIDA~ * * '
TRAINING AND EXi>ERIENCE~

AUTHORIZED USER OR RADIATION SAFETY OFFICER.

1. NAME OF AUTHOR 12ED USER OH RADIATION $AFETY OFFICEh 2. ST ATE OR TERRITORY IN
* WHICH LICENSED TO )Rc 6 e r- t 6;. L ,*u m . es. raACTICe ME .NE

w :,e . , a dol. , u. a .I .~
3. CERTIFICATION f

SPECIALTY 90 ARD CAT E GORY MONTH AND YEAR CERTIFIED E
A B C-*

,

. -

}

D Itt.9 AtoSh/h. hob I" ^' ' > ' M
# *

a
oP I? J|ala>y

,

t
<

4. TRAINING HECEIVED IN BASIC RADIDISOTOPE HANDLING TECHNIOUES $.
6

TYPE AND LENGTH OF TR AINING

c- FIE LD OF TRAINING LOCATION AND DATE(Si OF TRAINING,
' LECTURE SUPE RVISED

LA80RATORY LA80RATORY
A B COUftSES EXPERIENCE

fHoursf (Hours)
C D

. Un'everSsf 0 f Me NdkW
'

^

/k Spg/.s/g. (4 4cl M,ume s /O
Ve4cc.~s Acida,vis%.gefa'

*
_ e. R ADIATION PHYSICS AND

' " ' ' * * * ' " ' ' ' ' * "
+dn *

,
'

,-
'

lbs * s4.J (bac3nos-{sb
_

.1/c,<3 g Re d icle.< cy- \'
i,. RAoiATiOu rROTECTiON O.t-

- & Bo -

1 JLIy 19*r z - % 'Su.se 191s

un te L.. ken > luc tta.- Ale sc/skm . D. dClu*efc. MATHEMATICS PERTAINING TO
b 8"P . cr[ Af ;THE USE ANOMEASUMEMENT g

OF RAOlOACTIVITY
T'hms &Fj N 6,-

Rn cl.a4 |.a Ph isc My
...d., R AOI ATION 810 LOGY 7f 3 (.)

.

e. RADIOPHAHMACEUTICAL
CHEMISTRY h b

L EKPERiENCE w|TH H ADI AT|ON. (Actualuse of Radioisotopes or Edulvalent Experience) -

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DUR ATION OF EXPERIENCE TYPE OF USE

W'H R2:at'si'n. ,M &~5 = s 9
n"~ 2~~

* * * (a n
.

gm
-

g R; R x ,2 M S - - . . cOumoi.No. 3 o gg
- s'

'

,
m

-
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P;;;u NRCr313M. SUPPLEMENT A
U.S. NUCLEAR REGULATORY COMMISSION*

.. r TRAINING AND EXPERIENCE.-

W
AUTHORIZED USER OR RADIATION SAFETY OFFICERi,

1. NAME OF AUTHORIZED USER OR HADIATION SAFETY OFFICER 2. STATE OR TERRITORY IN

!
WHICH LICENSED TOj O.N Te M O 's Nb bRACTICE MEOsceNEMIQ E honn

3. CERTIFICATION ',_

>
SPECIALTY ltOARD CATEGORY MONTH AND YEAR CERTIFIED4 8.

C *

Ot C f ((,LW) O CA C C "

}[
. I" 005 $( ,O

4. TRAINING HECEIVED IN BASIC RADIOlSOTOPE HAN G TECHNIO S

TgAND LENGTH OF TRAINING

LECTURE / SUPERVISEDFIE LD OF TRAINING LOCATI AN ATEl TRAINING LABORATORY LABORATORYA B COURSES EXPERikNCE

(Houral (Hogia)
*

t(1a Mi ein rJOYu-
~

-
's. H AOIATION PHYSICS AND

lusTRuMhNrAnON |} , L|s f m,. ,,, h 3
g /CO

*

y

- Ve4 % s Admm m t,cn.

*"^ { ' "} Mphi ( h u (,t Af,ohp 30

** 3 8 C$ @C j - |3 !#I /
* #6 MATH ATICS INGTO

T HL |J$ AND ME
[gOF R AD CTIVIT o f q ff g ]g 30

\jGY ym L e'4
,

d. R ADI ATION at j .

4

- .

, .

O A L
e. R ADIOPH AHMACEUTICAL

. ;g(y f

k'l(.
CHEMISTRY [O 808

6. EXPERIENC WITH RADIATION. sluse of Radioisotoper'or EquNotent Experience)
.

ISOTDPE M AXIMUM AMOUNT WHERE EXPERIENCbAS G AINED. COR ATION OF EXPERIENCE TYPE OF USE

99, , R00 mc Menvia| Mechm| Cedv gg ble&cd .

AcLLW o ns,, l b aosu _

- '

J
/&Y

.

' FORM NRO4l3M Supplement A
(s.m Page5 *

.
_ . - ..- . . - - . . _ _ -_-.
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n Item 7: Radiation Safety Committee
rL) W

A. Members

1. M.J. Fischer, M.D. - Chief Radiologist
.

2. R.G. Lind, M.D. - Rediologist

I'3. Steven Becktold, M.D. - Chief Pathologist m

5
4. Earjorie Kacvinsky - Radiolo6y Director

I.
5. Lowell Miller - Hospital Administrator

6. Robert Wadnitiski - Chief Nuclear Medicine Technologist

7. Barb Peikert - Director of Nursing

8. Ton-Stipetich - Laboratory Technologist g
+

B. Radiation Safety Committee, Eedical Isotope
Coriittee and Diagnostic Services Connittee
are all one and the same.
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APPENDlX 8

MEDICAL ISOTOPES * COMMITTEi'#
( p .

~

Responsibility (eig., nursinc, security, and housekeep-
ing personnel) are properly instructed as

The committee is resp.,asible for required by $19.?2 of 10 CFR Part 19.

1. Ensuring that all individuals who work with 4. Review and approse all requests for use ofor in the vicinity of radioactive material radioactive material within the institution.have sufficient training and experience to-

enab!e them to perform their duties tafely 5. Prescribe special conditions that will bea
and in accordance with NRC regulations required during a proposed use of radio-
and the conditions of the license. active material such as requirements for

bioassays, physical examinations of users,*

2. Ensuring that all use of radioactive mate- and special monitoring procedures.
rial is conducted in a safe manner and in
accordance with NRC regulations and the 6. Review the entire radiation safety program
conditions of the license. at least annually to determine that all ac-

tivities are being conducted safely and in
Dtaties accordance with NRC regulations and the

conditions of the license. The review shall
The committee shall include an examination, of all records,

reports from the radiaaon safety officer,
1. Be familiar with all pertinent NRC regula- results of NRC inspection, written safety

tions *he terms of the license, and infor, procedures , and management control
*

mation submitted in support of the request system.

for the license and its amendments. 7. Recommend remedial action to correct any
2. Review the training and experience of any deficiencies identified in the radiation safe-

individual who uses radioactive material ty program.
# (including physicians, technologists., physi- 8. Maintain written records of all committeecists, and pharmacists) and determine that

the qualifications are sufficient to enable meetings, actions , recommendations, and
decisions *them to perform their duties safely and in -W accordance with NRC regulations and the 9. Ensure that the byproduct material licenseconditions of the beense.
is amended, when necessary, prior to any

3. Establish a program to e., ure that all indi- changes in facilities, equipment, policies,
viduals whose duties inay require them to procedures, and personnel.
work in the vicinity of radic, active material

Meeting Frequency

The medical isotopes committee shall meet as
* lternaave hues are 'redaansotope" or 'redmuon cafety" often as necessary to Conduct its business butA,

not les, than once a,n each calendar quarter.ca atee.

.

[

$

d

.

O

9

10.8-19

*
i
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APPENDIX C g...

_
I. _ _.

INSTRUMENTATION
,

I, /

1. Survey meters

a. Manufacturer's name: Victorcen Instrument Comp.my
M0dCl No 6BManufacturer's model number:-

OneNumber of instruments available:
~

<

O mr/hr to 0.5 mr/hr a
Minimum range:

O 50.0 mr/hr* Maximum range: mr/hr to

b. Manufacturer's name: Victoreen Instrumtnt Comrx.ny

Manufacturer's model number: Model No. IA

Number of instruments availatle: One

O mr/hr to 0.5 mr/hrMinimum range 9
'

Maximum range O mr/hr to 50.0 mr/hr
<

<

2. Dose calibrator

Manufacturer's name: Chicato Nuclesr
,

Mediac - 018896Manufacturer's model number:
One

- '
.

Number of instruments available:-

3. Diagnostic instruments
Manufacturer's

Name Model No.Type of Instrument

Gannn Camera Gcneral Electric 62-123
.

.

.

.

4. Other

-

5
.

.

|-

h10.8-21

"NMOL M. 8 0 g g g
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APPENDIX D--
e

~ ~

CALIBRATION OF INSTRUMENTS * -

'

Section i

f- METHODS FOR CAIJBRATION OF (X- AND CAMMA-RAY) SURVEY ME1ERS,

INCLUDING FROCEDURES, STANDARDS, AND FREQUENCY

A. Calibration of survey meters shall be 1. Before each use and also after eachi

performed with radionuclide sources. survey to ensure that the instrrment
was operational during the survey.

1. The sources shall be approximate point
sources. 2. After each maintenance and/or battery

2. The source activities shall be traceable
within 5% accuracy to the U.S. National 3. At least quarterly.
Bureau of Standards (NBS) cabbra-
tions. If any reading with the same geometry

is not within 120% of the reading,

! 3. The frequency shall be at least annual- measured immediately after calibration,' ly and after servicing. the instrument should be recalibrated
4. Each scale of the instrument shall be

calibrated at least at two points such
that (a) one point is in each half of the C. The instrument must be calibrated at lowerscale and (b) the two points are energies if its response is energyseparated by 35-50% of full scale. dependent and it is to be used to measure

n e e-133 or Tm energy ranges.5. The exposure rate measured by the in-
strument shall differ from the true

.
- exposure rate by less than 10% of full This calibration may be done either

{ scale (read appropriate section of the 1. As in item A above with calibratedj .* instrument manual to detennine how t
standards nf radionuclides at or near; make necessary adjustments to bring

J instrument into calibration). Readings
the desired energies or

, within 120% will be considered accept- 2. As a relative intercomparison with anable if a calibration chart or graph is
energy-independent instrument and,

i prepared and attached to the uncalibrated radionuclides.
| instrument.'

Note:
D. Records of the above items A, B-2, B-3,,

Sources of Cs-137, Ra-226, or Co-60 are ap- and C must be maintained.; .

propriate for use in calibrations. The activity,

i of the calibration standard should be sufficient
to calibrate the survey meters on all ranges, or,

at least up to 1 R/hr on the higher-range E. Use of Inverse Square Law and Radioactive
instedments. If there are higher ranges, they Decay Law
should at least be checked for operation and
approximately correct response to radiation. 1 A calibrated source will have a calibra-

tion certificate giving its output at a,
'

given distance measured on a specified
! B. A reference check source of long half-life, date by the manufacturer or NBS.
I e.g. , Cs-137 or Ra D and E, shall also be ',

read at the time of the above calibration. '

a. The Inverse Square Law may be 'The readings shall be taken with the check .

used with any point source tosource placed in specific geometry relative
calculate the exposure rate atto the detector. A reading of this refer-

ence check source should be taken: other distances.
,,

b. The Radioactive Decay Law may be
.*see AMs! M42.1.3. " Calibration and Usere of Dose Cahbretor used to calculate the output attoetreuse Chambers for the Aeoey of Radionuchdes.* Copies may

be obtained from the American Neuonal standard; Insutute. other times after the specifiedi

| Inc.,1430 Broadway, New York, New York 10018. date, ''
t

-
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2. Inv2rse Squarz Law R is exposura rste t units cf g*

g
time later

S (R)(H) I3 2
T]/2 and t are in the same units (years, y

*--P months, days, etc.) g-
y., __

------P T is radionuclide half-life --

2 l/2
Exposure rate at P : t is number of units of time '

2 elapsed between calibration
g p )2 and present time

IN )R

2 * (E )2
I 4. Example: Source output is given by

2 ~ Ealibration certificate as 100 mR/hr at
where 1 foot on March 10, 1975. Radionuclide

half-hfe is 5.27 years.
S is the point source

Question: What is the output at 3 feet on
R and I:2 are in the same units (mR/hr March 10,1977 (2.0 years)?

-

3 or R/hr)
a. Output at I foot, 2.0 years after

P and P are in the same units (cen- calibration date:
3 2 timeters, meters, feet, etc.)

_(0.693 x 2.0) h
R = 100 mR/hr x e 5.3 m3. Radioactive Decay Law
=1 x 0.77 = 77 mR/hr at I foot

Exposure rate t units of time after
specified calibration date on March 10, 1977.

x e [0._q93 x t] b. Output at 3 feet, 2.0 years after cal- O
T 3R t*No 1/2 ibration date:

I2
where R feet = U x 77 mR/hr [3 (3 feet)2 ad

R ,and R are in the units mR/hr ort
= f x 77 = 8.6 mR/hr at

R/h:

Ro is exposure rate on specified 3 feet, 2.0 years after ,
- calibration date calibration.

.

AC

.

*
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i.e., grestrr thin 22'i, (sven though An alternite to providing syringe cili-.

correction factors may be'provided by the bration factors is to simply assay the
manufacturer, the accuracy of these should stock vial before and after filling the

be checked). syringe. The activity in the syringe is.- then the difference in the two readingsm -

To measure variation with volume of liquid, (with a volume correction if signif-
a 30-ce vial ccntaining 2 mci of Co-57 or icant).
other appropriate radionuclide in a volume
of I ml will be used.

G. Test For Instrument Accuracy

1. Assay vial at the appropriate instru-
ment setting and subtract background Check the accuracy of the dose calibrator
level to obtain net activity. for teveral radionuclides such as Cs-137,

Co-57, and Ba-133 using appropriate
2. Increase the volume of liquid in the reference standards whose activity is

vial in steps to 2, 4, 8,10, 20, and 25 traceable to NBS. The activity levels of the
ml by adding the appropriate amount of reference sources used should approximate

- water or saline. After each addition, those levels norraally encountered, giving
gently shake vial to mix contents and adequate attention to source configuration.
assay as in step 1. The lower-energy reference standards

(Tc-99:n , Xe-133, 1-125) must be in vials
3. Select one volume as a standard (such with the same thickness of glass as the'

as the volume of reference standard actual samples to be measured for bett
used in performing the test for instru- accuracy.
ment accuracy), and calculate the ratio
of measured activities for each volume 1. Assay the reference standard in the
to the reference volume activity. This dose calibrator at the appropriate

represents the volume correction factor setting and subtract the background
(CF). level to obtain the net activity.

Example: If activities of 2.04, 2.02, 2. Repeat step 1 for a total of 3 determi-
.

and 2.00 mci are measured for 4, 8, nations, and average results.
and 10 ml volumes and 10 ml is the
reference volume selected. 3. The average activity determined in; step 2 should agree with the certified.

2R activity of the reference source within
= 0.984 ml Volume CF = 2!64 15% after decay corrections.

.W
4. Plot the correction factors against the 4. Repeat the above steps for other

volume on linear graph paper. Use this commonly used radionuclides for which
graph to select the proper volume adequate reference standards are
correction factors for routine assay of available.
that radionuclide.

5. Keep a log of these calibration checks.
5. The true activity of a sample is calcu-

lated as foHows: 6. Cahbration checks that do not agree

within 15% indicate that the instrument
1

True Activity = Measured Activity x should be repaired or adjusted. if this
Correction Factor is not possible , a calibration factor

should be calculated for use during

where the correction factor used is for - routine assays of radionuclides.
the same volume and geometrical con-
figuration as the sample measured. 7. At the same time the instrament is

.

being initially calibrated with the NBS-
6. Similarly, the same activity of Co-57 in traceable standards, place a long-lived

source in the calibrator, set thea syringe may be compared with that of
10 mi in a 30-ce vial and a correction instrument , in turn, at the various

factor may be calcuhited. radionuclide settings used (Cs-137, I-*

131 Tc-99m,1-125, etc.), and record
7. It should be noted that differences of the readings. These values may later

200% in dose calibrator readings be used to check instrument calibration
between glass and plastic syringes at each setting (after correcting for
have been observed for lower-energy decay of the long-lived source) without
radionuclides such as 1-125. Hence, requiring more NBS-traceable stand-
adequate correction factors must be ards. Keep a log of these initial and
established for this type of syringe. subsequent readings.

,

W
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H. Test far In:trum:nt C:nst:ncy 5. Log the bickground levels.
g. -sAssay two reference sources such as Cs- 6. Indicate the predicted activity of each a

137 and Co-57 using a reproducible source based on decay calculations and -

geometry before each daily use of the the 151, limits on the graph as illus.>

instrument. trated. -

1. Assay each reference source using the 7. Repeat the procedure used for the Cs-
appropriate instrument setting (i.e. . 137 cource for all the commonly used
Cs-137 setting for Cs-137). radionuclide settings.

2. Measure background level at same in- 8. Variations greater than 151, from thestrument setting.
predicted activity ir.dicate the need for

3. Calculate net activity of each source instrument repair or adjustment.
subtracting out background level.

9. Investigate higher than nomal back-
4. For each source, plot net activity ground levels to determine their origin -

versus the day of the year on semi-log and to eliminate them if possible bygraph paper. decontamination, relocation, etc.

a.

!
'

l
.

* 1
*W -

| W

-

- \

s'
* *

.

.d

a

b
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CAllBRATION OF DOSE CALIBRATOR

.-
I

__

A. Sources Used for Linearity Test
,

(Check as appropriate)

X First elution from new Mo-99/Tc-99m generator y
.

or
,

- _

Other* (specify)

B. Sources Used for Instrument Accuracy and Constancy Tests
.

Activity
Radionuclide (mci) Accuracy

Co-57
(n

Ba-133 I
mM O R C,7 ECs-137

Ha 226
~~ i 6 '' - 3

(
, .

(
-

\ The procedures described in Section 2 of Appendix D will be usedC.
for calibration of the dose calibrator

:g
.-

-

or

h~ Equivalent procedures are attached,

#Must be equivalent to the highest activity used.

.

-

- |

1
- |

L
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MEDI-NUCLEAR ' CORPORATION Q )C)
6735 LANMAN ROAD DRAYTON PLAINS, MICHIGAN 48020 g p,

p (313) 332-8600
1

1
.
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NEW: CALICHECK"
DESE CAllBRATOR ACTIVITY LINEARITY TEST KIT

Calicheck is a kit designed to perform the activity SAVES TI!!E: Activity linearity

linearity test on a ' dose calibrator quickly and ac- testing can be done quickly and
curately. The kit consists of seven tubes, six of easily. The whole 1est can be
which are lead-lined. The seventh, an unlined tube, completed within 4-8 minutes,
is used to center a source of Tc-99m, whether in a including the calculations.

syrin,ge or vial, in the dose calibrator chamber.
Each lead lined tube is manufactured with various ANY ACTIVITY LEVEL: Linearity

thicknesses of lead. This allows attenuation of can be checked from the largest

gamma radiation from the radioactive source by dif- activity levels assayed in the

ferent orders of magnitude which simulates various dose calibrator ( generator clu-

stages of radioactive decay. The tubes are sequen- tions ) to the smallest dose

flally placed over the Tc-99m source in the dose that can be accurately measured

p calibrator and within minutes, seven successive by your i nstrument. This is done
Vraasurement s are acq:;; red. The displayed readings by sirrply generating one or two

represent measurements that would have been obtained series of readings will the k!t.

et a,9 proximately 0, 6, 12, 20, 30, 40 and 50 hours
ofter the initial assay of Tc-99m. _ REDUCED TECHNITION EXPOSURE: The

radioactivity is hbndled only

The displayed readings f rom the tubes -are then multi- once, possibly twice, and re-

plied by specific correction factors, which were diation exposure to personnel is

determined by the operator upon receipt of the kit, maintained ALARA. ,Therefore, use
, With only some simple calculations, the operator can of the Calicheck Kit is within
I then confirm whether or not the measurements are the spirit of the ALARA philos-

within the acceptabit error for activity linearity. ophy. ,

| allowed by their Iicenso.
ELI!!INATES DOSE CHARGE: The

) The k!' comes complete with a storage cylinder, same activity can be reused for!

I instrus' ion manual, work, sheets, and a parts order kit preparation or patient dose

form. Any ccmponents of the kit can be ordered administration. This saves the
separately, if needed. unnecessary expense of purchas-

ing a special dnse of activity

in some agreemer.t states and alI NRC licensed states, just to check linearity.
the use of the kit requires that your radioactive
materials license be a~ ended. An amendment applica- NRC APPROVAL: This linearity
tion form is included with the kit for this purpose. testing has been found accept-

abfe by the Nuclear Regulatory
- Commission and nume,cous agree-

'

rhent states., j
CALICliECK KIT $ 375.00

\
To7 tdet Flanm-n D u ) 332-8600
Please Specify Dose Calibrator 11ake and !!odel _ CALICHECK trade mark of Calicorp, Inc.

CO*
%m.
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sit Calibrat!on Dose Calibrator Activity Linearity Check
. .

Dose Calibrator Date
_

All readings must be taken at lowest range setting available '| Madei _ Technologist-

and con verted to mci units. | Source Contiguration (must be same as on Data Sheet # 1)

DISPLAYED CAllBRATION / ade'g m & th n /m g m's um'/M
TUBES ACTIVITY FACTORS

and ennverted tc mci units.
A B C

_

Slack Only mci _ 1,00 A B C D .

,

~5Iack Only mC; DISPLAYED CAllCRATION PRODUCT OF
TUBE COLOR ACTIVITY FACTOR BXC

"

Black Only mci Black Only: mci X 1.00 ==,

Black & Red mci
Black & Red: mci X =

Black Only mci ._

|
Black & Orange: mCr X =__= ,

B|ack & Orange mci

Black & Yellow: mci X =

Black Only mci -

=,

Black & Yellow mci Black & Green: mci X =

Black & Blue: mci X =

Black Or.iy mci _

-

,

5iack fGreen mci Black & Purple: mci X =
_ _ _

Black Only mci ,
~

,

'BIa~ci& Blue mci SUM
_

=

Black Oa'y mci - = MEAN =
7

=
,

Black & Purp.e mci UPPER LIMIT'MEAN X 1.05 = =
_

SOURCE CONFIGURATION *Or following rep 4r of dose calibrato< or Calicheck MEAN X 0.95 = LOWER LIMIT *=

K .* In all inste nces ttese ' actors can on:y be
Compare Column D data to upper and lower limits to confirm linearity.

ia tanda te ues EEP T I F R FOR

FUTURE REFEHENCEl * Instead of a variation in the Column 3 data of I S%. Your radioact.ve materiallicense may a40w a
- dif ference of 110% in the test resulta.15 so, multipliers of 1.10 and 0.90 can be used to determine

the upper and sower lire..ts.
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ITEM 12 PERSONNAL TRAINING PROGRAM.

1. Personnel working with radioactive material shall be registered.

mtechnologists with a minimum of 80 hours additional, of Intensive 9~

Training (formal class work and lectures). o

2. Annually or when appropriate the Radiation Safety Officer shall
{5

,

j hold inservice programs for Radiation Safety for all personnel a

| that may come in contact with radioactive material. Participation 5
is mandatory.and is to be recorded.

3. Personnel shall be kept apprised of all pertinent NRC regulations
as well as the Institution's NRC license.

4. Personnel are to be fully trained in the proper responses to any
emergency or unsafe condition and report same to RSO and the
Radiology Supervisor. Appropriate incident forms are completed,

; asin Hospital safety policies.
,

' ,,

f
s

5. Radiation exposure records are available to all personnel and any '

excessive doses are to be explained to the RSO in writing.

6. A monthly inservice program is available for all personnel for
.

Nuclear Medicine.
,

j
'

. 9-
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Appendix E.

27
'g

Ph0CFDURIS FOR ORDI MIt GQ

AND.

tti CLIVIl!G RADIOACTIVE !!AT1hIAIS
.

1.*

1hc Radiolory Suptrvisor nust place. n11 ordera for radioactive material;
he nust cnsure that the requested materialt, and quanitics are authorized
by the license, and that possession limits are not exceeded

.

2.
During nonral working hours, carriers must be instructed to deliver

. . Radioactive packages directly to the Radiology Department.
7 hose hours

are 0700 until 2030 hours on weekdays, weekends and holidays are-0800
until 1630 hours.

1

3.
During off-duty hours, and no radiology personnel are readily available
call the person on duty in Building Operations to place the package in

,

Radiology in x-ray room //1 on the floor beside the entrance.Then re-lock the departmer.t..
If the package appears to be damaged or is wet

it tr.ediately contact the Radiolog ist on call as acting Radiation Safety
Officer and the techincian on call. Ask the ca rier to remain at the| hospital until it can be

detennined that neithcr he nor the deliveryi

vehicle is contaminated.
1

.
, __ -

3 , : .. d

~ _-
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-

PROCEDURES FOR SAFELY OPENING PACKAGES CONTAINING
. RADIOACTIVE MATERIAL h

1. Visually inspect package for any sign of b

loss of liquid, afscoloration on packagingdamage (e.g., wetness, crushed). If|

I damage is noted, stop procedure and notify materiali. Check also that shipment doe = .

|
Radiation Safety Officer. not e:.ceed p9ssession limits.

.

6. Wipe external surface of final.2. Measure exposure rate at 3 feet from,
source

package surface and record. If >10 mR/hr, container with moistened cotton r.wab or
,

step procedure and notify Hadiation Safety filter paper hem with forceps; assay and
Officer.- record.

7.3. Measure surf.ce exposure rate art. record. Monitor the packing material and packages i

If >200 mR/hr, stop procedure and notify for contamina@n before discarding.
Radiation Safety Officer.

If r.ontaminated, treat as radioactivea.
waste.

4. Put on gloves.
b. If not contaminated, obliterate radia-5. Open the outer package (following manu- tion labels before discarding in regularfacturer's trash.directions, if supplied) and

remove packing slip. Open inner package
to verify catents (compare requisition, in all the above procedures, take wipe
packing slip, and label on bottle and tests with a paper tcwel, check wipes with a
check integrity of final source con),ainer thin-end-window G-M survey meter, and taket
(inspecting for breekage of seals or vials, precaution against the spread cf contamination @! as necessary.

@i*~.

k
t

i
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~

V GENERAL RULES FOR THE SAFE USE OF RADIOACTIVE MATERIAL
. I ~

l. 1. Wear laboratory coats or other p:otective 7. Wear personnel monitoring devices (film
j clothing at all times in areas where radio- badge or TLD) at all times while in arch
; active materials are used. where radioactive materials are used c.:

stored. These devices should be worn at
''' 2. Wear disposable gloves at all times while chest or waist level.-

~4 -

handling radioac;ive scaterials.
8. Wear TLD finger badges during elution ofs

3. Monitor hands and clothing for contamina- generator and preparation, assay, and
tion after each procedure or before leaving injection of radiopharmaceuticals.
the ar.a. '

.

9. Dispose of radioactive waste only in,

1 4. Use syringe shields for preparation of
patient doses and adm*nistration to patients < 10. Never pipette by mouth,
except in circumstances such as pediatric

| cases whea their use wculd compromise the 11. Survey generator, kit preparaticn, and
patient's well-being. injection areas for contamination after each-

procedure or at the end of the d1y.
Decontaminate if necessary.

5. Do not eat, drink, cmoke, or apply
cosraetics in any arer, where radioactive 12. Confine radioactive solutions in covered
material is stored or used. containers plainly identified and labeled

with name of compound, radionuclide,

^
date, a:tivity , and radiation levet, ii

6. Assey each patient dose in the dose cali- applicable,
brator prior to administration. Do not use
any doses that differ from the prescribed 13. Always transport radioactive material in

O dose by more than 10%. shielding containers.

Y
.

.

G

.

!
l
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.. .

EMERGEN3Y PROCEDURES [- .* -
!Miaor Spills personnel potentially contaminated to i

." prevent the spread.
1. NOTIEY: Notify persons in the area that a '

spin has occurred. 3. SHIELD- Tile SOURCE: If possible, the
spill should be shielded but only if it cant2 PREVENT THE SPREAD: Cover the spill be done without further contamination. orwith absorb nt paper, without significantly increasing yoar

.

radiation exposure.
3. CLEAN UP: Use disposable g' oves and

. CLOSE THE. ROOM: Leave the room andremote handling tongs Carefully fold the 4.
absorbent paper and pad. Insert into a lock the door (s) to prevent entry. .'.

-

plcstic bag and dispase of in the
. Q.radioactive waste container, Also insert 5. CALL FOR HELP: Notify the Radiation

into the plastic bag all other contaminated Safety Officer immediately,
materials such as disposable gloves.

6. PERSONNEL DECONTAMINATION: Contam-4. SURVEY: With a low-range, thin-window inated clothing shculd be removed and
G-M survey meter, check the area around stored for further evaluation by the
the spin, hands, and clothing for contami- R2diation Safety Officer. If the spill is on .nation. the skin, flush thoroughly and then wash

with mild soap and lukewarm water.
5. REPORT: Report incident to the Radiation

a e y Omcer.-
RADIATION SAFETY OFFICER:

Mor Spills OFFICE PHONE:
IlOME PHONE.

1. CLEAR THE AREA: Notify au persons not
TNRNATE NAMES AND TELEPHONE

. .,

.anvolved in Ce spdl to vacate the room.
NUMBERS DESIGNATED BY RSO: y2. PREVENT Tile SPREAD: Cover the spill

with absorbent pads, but do not attempt to
clean it up. Confse the movement of all y

4
w

4

,

5

|

\
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AREA SURVEY PROCEDURES
1.

All elution, preparation, and injection;

V areas wdl be surveyed daily with a low-
Location, date, and type of equipment

a.

decontaminated if neces6ary. range thin-window G-M survey meter andused.,

b.
Laborat~ory rircas where only small quanti- Na:ee of person conducting the survey.

2.

ties of radioactive material are used (less Drawing of ans surveyed, identifying
c.

than 100 pCi? will be surveyed monthly. relevant fea

All other laboratory areas will be surveyed
storage areu,ures

*

such as active3.
active waste arcu, etc'.-

weekly. d. Measured exposure rates, keyed tolocation4.
The weekly and monthly survey will consist

rates that require corrective action).
on the draring (point outof:

Detected contamination levels. heyed to
e.

locations on drawing.a.
A measurement of radiation levels with

,

,

detect 0.1 mrem /hr.a survey meter sufficiently sensitive toCorrective action taken in the case of
f.

contamination or excessive exposure
.' rates, reduced contamination levels or

and any appropriate comments. exposure rates after corrective action,
b.

A serie2 of wipe tests to measure con-t

tamination levels. The method for 6,

o

performing wipe teats will be suffi. Area will be cir.ned if the cociently sensitive to detect 100 dpm per level exceeds IE~s dpm/100 cm . ntamination100 cm8 2 e

for the contaminant involved.S Note:
r 5. A permanent

For daily surseys where no abnomal expo-record will be kcpt of all
The reccard will include: survey results, including negative results.sures are found

tion of the perso,n performing the surveyonly the date, the identifica-
the survey reports will be recorded. ,and

N
.

.

e

.
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APPENDIX J',

,

WASTE DISPOSAL
,

1.

Liquid waste will be disposcd of ( h
-. ...

1 appropriate)
,

.

M .

c eck as
"I

Disposed of by commercial w(see also item 4 below)By commercial waste disposal
- _~

\msr.; ,

pocal service (see also item 4 bel
-

.' aste dis- $. service
X in the - ow).

.; accordancesanitary
Other (specify):

:t m
' sewer Q
. * Part 20. with $20.303 system in 3.of 10 CFR

Other solid waste will be (ch
-j 9.

priate)
9.

~~""~ Other (specity):g
eck as appro-

1 Held for decay until radiation levelsas

meter and with all shielding remmeasured with a low-level surv ,g
2.

*\ Mo-99/Tc-99m generators will be ( h
have reached background lev l

appropriate) ey
c eck as radiation oved.labels e s. All R--i - Returned obliterated will be

and the removed 4to thet disposal.
disposed of in normal trashmanufacturer

or kwaste will be **for.i

1 Ileid for decay until radiation levels,Disposed of by commercial wa|
.

meter and with all shielding remov dmeasured with a low-level surveyposal service (see also item 4 belo )is-
as*

' ste d
have Other (specify):a w._ , _

reached background levelsradiation latels
e,,

AU _
of as normal trashliterated and the generators diwill be removed or ob-

.

4.
The commercial waste disp

*
s' ' will besposed

of disposal may n. (Note: This method osal service used; generators ot be practical forcontaining
ra lioactive contaminants.)long-lived [ amel

City, State

\ NRC/ Agreement State License N
-

~
'

o. _ a
t Y

W-

Q
-

.

$

a
s.I

E
5
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.

f

I
1
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APPENCIX K *
,

* "
tj

THERAPEUTIC USE OF RADIOPHARMACEUTICALS
-

_'*
' e* 1. All patients treated .with lodine-131 or
.

gold-198 will be placed in a private room designee. Items may be returned for
with a toilet. The room and toilet areas normal use, held for decay, or decon- ,

more *1ikely to be ccntaminated will' be taminated. as appppriate.
,?

covered with protective material as appro- 9.priate to the amounts of coatamination to Urine and vomitus from iodine-131 therapy
be expected. Particular attention should be patients wiu be stored for decay in the ra-.

given to objects likely to be touched by the dioactive waste storage area. When it has
reached background levelspatient, e.g. , telephones, doorknobs, and
with a low-level survey me,er,s measured

a
other items that would be difficult to t it may be
decontaminate. released to the sanitary sewer system.,

10. Before a therapy patient's room is re-2. The patient's room will be properly posted
assigned to another patient, the room willin accordanc.e with $20.203 of 10 CFR ?Part 20. te surveyed for contamination and decon- Y

,

taminated if necessary, and all radioactive
3. Surveys of the patient's room and sur- waste and waste containers will be

rounding areas will be conducted as soon remcved. I

as practicable after administration of the i11. Nursing Instructionstreatment dose. Exposure rates will be imeasured at the patient's bedside, 3 feet
(or 1 meter) away, and at the entrance to Nurses should spend only that amounta.

the room. The Radiation Safety Cfficer or of time near the patient required for
his designee will then determine how long a ordinary nursing care. Special restric- ,

person may remain at these positions and tions may be noted on the precaution
will post these times on the patient's chart sheet on the patient's chart. Nursesl

his door. The results of daily should read these restrictions beforeand on
/m surveys will be used to recalculate administering to the patients. Call the

\ pennitted times, which will be posted on Nuclear Medicine Department with any
the patient's chart and on his door. questions about the . care of these,

patients,f
* 4. The form, Nursing lostructions for Pa-Y b. Visitors will be limited to those 18tients Treated with Phosphorus-02, Gou-

198, or. Iodine-131, will be completed imme- years of age or over unless other in-
diately after administration of the treat- structions are noted on the precaution
ment dose. A copy will ~ be posted on the sheet on the patient's chart.
patient's chart.

c. Patients must remain in bed while
Radiaticn levels in unrestricted areas will visitors are in the room and visitors5. 4

be maintained less than the limits specified should remain at least 3 feet from the
in paragraph 20.105(b) of 10 CFR Part 20. patient.

d. Patients containing radioactive mate-6. All linens will be surveyed for contamina-
rials are to be confined to their roomstion before being removed from the

patierl's room and, if necessary, will be except for special medical or nursing i
held fcr decay. purpotes ' approved by the Nuclear

Medicine Department. ~

7. Disposable plates, cups, eating utensils, No nurse, visitor, or attendant who ise.tissue, surgical dressings , and other'

pregnant shot.ld be pennitted in thesimilar waste items will be placed in a
specially designated container. The mate- room of a patient who has received a
rial will be collected daily by the Radiation therapeutic amount of radioactivity
Safety Officer or his designee, checked for until the patient no longer presents a

radiation hazard. Female visitorscontamination, and dispcsed of as normal
should be asked whether they are

l

,

or radioactive waste, as appropriate.
pregnant.

{8. Nondisposable items used for these patients
f. Attending personnel should wearwill be held in plastic btgs in the patient's

rubber or disposable plastic glovesroom and wdl be checked for contamination when handhng urinals, bedpans,by the Radiation Safety Officer or his
em esis basins, or other containers

^

* o

%v
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hiving any m:ttrid obtzined from the
container for disposal by thebody of the ratient. Wash glov;s .

before removing and then wash hands. Radsation Safety Officer or his
designee. QThe gloves should be left in the-

patient's room in the designated waste (3) Disposable plates, cups, andcontainer. These gloves need not be
. sterile or surgical in type, eating utensils will be used by pa- y

tients who are treated with iodine-
131.g. Disposable items should be used in the

care of these patients , whenever
possible. These items should be placed (4) Vomiting within 24 hours after oral

administration, urinary inconti-in the designated waste con tainer,,

Contact the Radiation Safety Officer or nence, or excessive sweating with-
his designee for proper disposal of the in the first 18 hours may result in ,

contamination of linen and floor. In< contents of the designated waste
container. any such situations or if radio-

active urine and/or feces is spilled
All clothes and bed hnens used by the during collection, call the Radia-h.
patient should be placed in the laundry tion Safety Officer or his desig-
bag provided and should' be left in the nee, Ext. __

. Meanwhile,,

handle all contaminated materialpatient's room to be checked by the with disposable gloves and avoid'

Radiation Safety Officer or hisdesignee. spreading contamination. '-

(5) All vomitus must also be kept ini. All nondisposable items should be
placed in a plastic bag and should be the patient's roors for disposal by
left in the patient's room to be checked the Radiation Safety Officer or his
by the Radiation Safety Officer or his designee. Feces need not be
designee. routinely saved, unless ordered on

the chart. The same toilet should
>

j. Surgical dressings should be changed be used by the patient at au times y
and it should be well flushed (3 4only as directed by the physician. times). t

Gold-198 leaking from a puncture ywound will stain the dressings dark 1. Utr.st precautions must be taken to ired or purple. Such dressings should insee that no urine or vomitus is spillednot be discarded but should be on the ~collected in plastic bags and turned floor or the bed. If any part of C'

over to the Rediation Safety Officer or the patient's room is suspected to be
contaminated, notify the Radiationhis designee. Handle these dressings Safety Officer or his designee.only with tongs or tweezers. Wear

disposable gloves.
If a nurse, attendant, or anyone elsem.

-1
k. For iodine-l'Il patients: knows or suspects that his or her skin C'

or clothing, including shoes, is con- *
(1) Urine from iodine-131 patients will taminated, notify the Radiation Safety EOfficer or his designee immediately. 1be collected in special containers

This persor. should remain in an area; provided by the Radiation Safety adjacent to the patient's room and 7'

Officer or his designee. The pa- should not walk about the hospital. Iftient should be encouraged to
collect his own urine in the con- the hands become contaminated, wash
tainer. If the patient is bedridden, thna immediately with soap and water.j

4
a separate urinal or bed un
should be provided. The urinal or
bed pan should be flushed several If a therapy patient should need emer-n.

gency surgery or should die, notify
^ tirses with hot soapy water after the Radiation Safety Officer or the Nu-use,

clear Medicine Department immediately.
(2) If the nurse helps to collect the

. excreta , disposable gloves should o. When the patient is discharged, call }4be worn. Afterwards, hands should the Radiation Safety Offacer or hisbe washed with the gloves on and desigace or the Nuclear Medicine
v!

*

sgain after the gloves are Department, and request that the room Iremoved. The gloves should be
be surveyed for contamination before h:;placed in the designated waste remaking the room. -5

*r |
:: !

CJ.

*
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D:t2:

NUXSING INSTRUCTIONS FOR PATIENTS TREAT
-

PHOSPHORUS-32, GOLD 198, OR SODINE 131ED W!TH
.

~' Patient's Name: _

. b Room No.:
,

Physician's Name:
___t

Radioisotope Administered: _

{ -
-

__

Date and Time of Administraticn:
..j Dose Received: _

.
_

. _

.
_

Method of Administration: -
;

D_ ale Rem /hr
3 feet from bed

10 feet from bed_ _-
(

%-
--

.
-

-

C.

.' -

(Comply with all checked items ) _

,_ _, 1.
Visiting time permitted:

' .

_ 2.
Visitors must remain _ _

'

-

f~ _ 3.
Patient may gn leave room. _ from patient. _

'

g _ 4.
Visitors under 18 are not permitted_5
Pregnant visitors are alt permitted.

.

_ 6.
Film badges i ust be worn.

_ 7.
' U ' Tag the folicwing objects and fill out the tag:

_ door

i, _ bed

_ chart
,

_ wrist
_ 8.

Gloves must be worn while attending pati_ 9.
Patient must use disposable utensils

"

ent.

_ 10.
All items must remain in room until approv d b

.

or his designee.*
e

Smoking is n_ot permitted. y the Radiation Safety Officer_ 11. o
_ 12.

Safety Officer or his designee. Room is not to be released to Admitting Offi
_ 13

Other instructions. ce until approved by the Radiation

In case of an emergency contact:RSO
Name ~

/

On-duty /Off-duty T'elephone NoE
.

\ mW

0

V 10.8 ,45
,

i
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Condition fo; Eolybderium Breakthrouch .
.

1. Technetium-99 scperated from molybdcnum-99 either by elution of a f-
-

molybdenum-99/ technetium-99m generator or by an e.xtraction process
~'

;..

. - shall be tested to detect and qualify molybdenum-99 activity prior
to administration to patie.nts.

*
.

2. he licensee shall not administer to patients technetium-99m containing
more than one (1) microcuire of molybdenum-99 per millicuric of
technetium-99 or more than five (5) nicrocurice of molybdenum-99
perdoce of technetium-99 at the time of administration. We limits

for molybdenum-99 contamination represent mn amnrn values end

molybdenum-99 contam_ nation should be kept as low as reasonably

achievable below tixcc limits.

3. The-licensec shall establish wri ten procedures for personnel per-
forming test.2 to vetect and qualify molybdenum-99 contamination.

n
Rese procedures shall include all necessary caletuations and steps @
to be taken if activities of molybdenum-99 in er. cess of the limits g.
specified in item 2. above are detectes.. W ,E

!
'

?
4. Personnel perfonning tests to detect and quantify molybdenum-99 {

contamination shall be L ven specific training in performing these {-i

tests prior to conducting such tests. $
E
<

5, a. W e licensee shall naintain for inspection by the Nuclear g
Regulatory Comission rceords of the results of each test preforacd

to detect and cuantify molybdcoum-99 contamination and records
of training riven to pcrsonnel performing the.se tests.

b. Records'describcd in a. above chall bc maintained for two (2)
years follot ing the pr eform:mee of the te sts and the training ,
of the per.ionnel.

,$
O

Ch
I

h
-
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F 24. PE RSONNEL MONITORING DEVit,m 30 6 [')g[(/[*

-

I sUPPLIE R EXCHANGF TRECUENCY
f , , , , , , , , , ,

l R.S. IAndauer, Jr. & COnpany Monthly
X FiLu

3. WHOLE
BODY n

OTHE R (Specify)
-

-

| FILM

7 R.S. ' Lancauer, J.r & Company Monthly. FINGE TL

OTH's R (Specsfy]

FILM

c. WRIST TLD ,

OTHER (Specify)

d. OTHER ISpecifyI

\

s

'"
25. FOR PRIVATE PRACTICE ' APPLICANTS ONLY

HOSFITAL AGREEING TO ACCEPT P ATIENTS CONTAINING R ADIOACTIVE M ATE RI ALa
ti ATT ACH A COPY OF THE # GREEMEN" 6ETTE RN AME OF HOSPtTAL

SIGNED BY THE HOSPITAL ADWNISTRATOR.

c. WHEN REQUESTING THER APY PROCEDURES,
ATTACH A COPY OF R ADI ATION SAF ETY Pr4ECAU.

STATE IIP CODE TIONS TO BE TAKEN AND LIST AV AILABLECity
R ADI A TION DE TECTION INSTRUME NTS.

26. CERTIFICATE
(This item must be completed by apolican t)

The applicant and any of ferial executing th's certifecate on behalf of the applicant named in ttem la certify that this application is prepared in
conform ey with Title 10, Coda of Federal Regulatiors, Parts 30 ene135, and that at: informat'or mntainad herein, including any supolements
attached Pereto,i* true and corre<t to the best of our knowledge fM belief.

.

.

tt APPLICANT OR CERTIFYI G FICIA (S,pna ture)
+

e LICENSE FEE REQUIRED {tyyy AM MD
iSee sa,ctom traar. to cra tro) . . , q,u , 7 7y,, ,, p,,,

h/1,1/(flat [f G { S t r-)C A {$1I)
in: T E,f H LICENSE FEE CATEGORY: 43 iR 7210

Me #" ed7.B Renewal,

' k / /ff)(2) LICENSE FE E ENCLOSED: s 150.00
*

FORM NRC-313M (d-78) ,

JM 0 5 ggy
-

&u.o901"A,| Ausu aw )
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/PPENDlX D
i

CA tBRATION OF INSTRUMENTS'

Section I

METHODS FOR CALIBRATION OF (X- AND GA3tMA-RAY) SUEVEY ME'lIRS.

INCLUDING PROCEDURES. STANDARDS. AND FREQUENCY*

A. Calibration of survey meters shall be 1. Before each use and also after each
performed with radionuclide sources, survey to ensure that the Mstrument

was operational during the survey.
1. The sources shall be approximate point

,
sources. 2. After each maintenance and/or battery

2. The source activities shall be traceable ~

within 5% accuracy to the U.S. National 3. At least quarterly.
Bureau of Standards (NBS) calibra-
tions . If any reading with the same geometry

is not withis. 120% of the reading
3. The frequency shall be at least annual- measured immediately after calibration,,

, ly and after servicing. the i1strument should be recalibrated

4. Each scale of the instrument shall be
calibrated at least at two points such
that (a) one point is in each half of the C. The instrument must be calibrated at lowerscale and (b) the two points are energies J .its response is energyseparated by 35-50% of full scale. dependent and it is to be used to measure

in the Xe-133 or Tc-99m energy ranges.5. The exposure rate measured by the in-
g

strument shall differ from the true This calibration may be done either
i exposure rate by less than 10% of full

scale (read approp:-iate section of the 1. As in item A above with calibratedinstrument manual to determine how to standards of radionuclides at or near:nake necessary adjustments to bring the desired energies or
instrument into calibration). Readings
within 120% will be considered accept- 2. As "a relative intercomparison with anable if .a calibration chart or graph is energy-independent instrumen t andprepared and attached to the uncalibrated radicnuclides.Instrument.

Note:
*~

D. Records of the above items A, B-2, B-3,
Sources of Cs-137, Ra-226, or Co-60 are ap- and C must be maintained.

propriate for use in cabbrations. The activity
of the calibration standard should be sufficient
to calibrate the survey meters on all ra iges, or.

at least up to 1 R/hr on the higher-range E. Use of Inverse Square Law and Radioactive
instrun.ents if there are higher ranges, they Decay Law
should at least be checked for operation and
approximately correct response to radiation. 1.* A calibrated source will have a calibra-

tion certificate giving its output at a
given distance measured on a specified

B. A reference check source of long half-life, date by the manufacturer or NBS.
e.g. , Cs-137 or Ra D and E, shall also be
read at the time of the above calibration. a. The Inverse Square Law may beThe readings shall be taken with the check

used with any point source tosource placed in specific geometry relative
calculate the exposure rate atto the detector. A reading of this refer-

ence check source should be taken: ther distances.,

b. The Radioactive Decay Law may bee
See ANS! N42.1.3, "Cabbrauon and || sage of Dose cabbrator used to calculate the output atlonusuon Chambers for the Assay of Radionucbdes.* Copies may

be obtamed from the Amerwan Natanal standards Insutute, other times after the specified
loc. ,1430 Broadway New York, New York 10018. date.

.__ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ N6thR
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2. Inverse Squara L j E ) is cxposure rzt2 ( units cf
'- s/*

tima lit:r
.

S (R ) (R )y 2 T and t are in the same units (years,
1/2*--P months, days, etc.)

3

------P T is radionuclide half-life'

2 1/2
f.xposure rate at P : t is number of units of time

2 elapsed between calibration -

(p )2 and present time

2* (p )2 (R )
R g 4. Example: Source outprt is given by

2 calibration certificate as 100 mR/hr at
where 1 foot on March 10, 1975. Radionuclide j

half-life is 5.27 years. 1.

S is the point source , ,

Question: What is the ou}put at 3 feet on .

R and R are in the same units (mR/hr March 10,1977 (2.0 years)? j
3 2 or R/hr) $

a. Output at 1 foot, 2.0 years after i
P and P are in the same units (cen- calibratica date: (

*

3 2 timeters, meters, feet, etc.)
-(0.633 x 2.0) -

|R = 100 mR/hr x e 53
3. Radio . tive Decay Law

= 100 x 0.77 = 77 mRAr at 1 foot }
Exposure rate t units of time after
specified calibration date on March 10, 1977. j

x t) b. Output at 3 feet, 2.0 years af;er cal- ~f
R , x e [0.693- TR Ie

1/2 ibration date:t

where R feet = (1 f t)2 x 77 mR/hr
3 (3 feet)are in the units mR/hr orR, and Rt

= h x 77 = 8.6 mR/hr at
R/hr

Eo is exposure rate on specified 3 feet, 2.0 years after
calibration date. calibrat.on.

<

t

.,

4

i,
-

s-
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CALIBRATION OF SURVEY INSTRUMENTS

Check appropriate items.

I 1. Survey instruments will be calibrated at 1 cast annually and foPowing
repair.

I 2. Calibration will be performed at two points on each scale.

- The two points will be approximately 1/3 and 2/3 of full scale.
calibrated

A survey instrument may be ccasidered pro;,erly % ofwhen the instrument readings are within 110 the
calculated or known values for ea;h point checked. Readings

,

within 120% are considered acceptable if a calibration chart or
graph is prepared and attached to the instrument.

3. Survey instruments will be calibrated

a. By the manufacturer

b. At the licensee's facility

(1) Calibration source

Manufacturer's name
Model no.
Activity in millicuries _
Accuracy
Traceability to primary standard

(2) The calibration procedures in Section I of Appendix D
will be used

or
|

(3) The step-by-step procedures, including radiation safety
procedures, are attached.

X c. By a consultant or outside firm

(1) N.une m et.:c d 9 ai r + 4 0n Consultants, Inc.

(2) Location 16 Park Inne; M rnenplis, Mn 55416
(3) I'rocedures and sources

hav.; been approved by NRC and are on file in
'~

License No.-

X are attached

.

10.8-25
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APPENDIX D (Continued)

Section 2

METil0DS FOR CALIBRATION OF DOSE CALIBRATOR

All radiopharmaceuticals must be assayed for 1. Assay the Tc-99m vial in the dose cali-
activity to an accuracy of 10%. The most brator and subtract background level
common instrument for accomplishing this is an to obtain net activity in millicuries.
ionization-type dose calibrator. The instrument
must be checked for accurate operation at the r - 2. Repeat step 1 at time intervals of 6, -

time of installation and periodically thereafter. 24, 30, and 48 hours after the initial
assay.

A. Test for the following:
3. Using the 30-hour activity measure-

1. Instrument linearity (at inrtallation and ment as a starting point, calculate the ,

quarterly thereafter) predicted activities at 0, 6, 24, and 48
hours using the following table:

2 Crometrical variation (at installation)
Assay Time (hr) Correction Factor

3. Instrument accuracy (at installation and
annually thereafter). 0 32

6 16B. After repair or adjustment of the dose 24 2
cribrator, repeat all the appropriate tests 30 1
listed above (dependent upon the nature of 48 0.125the repairs).

Example: If the net activity measured
C. Daily or before each use of the instrument: at 30 hours was 15.625 mci, the pre-

dicted activity for 6 and 48 hours
1. Measure and record the activity of at would be 15.625 mci x 16 = 250 mcileast one reference source (e.r. ,1-2 and 15.625 mci x 0.125 = 1.95 mci,

mci of Co-57). This check should be respectively,
repeated during the day whenever
sample readings are not within 10% of 4. Plot the measured net activity for each

| the. anticipated assay. Variation time interval versus the predicted
' greater than 5% in this test will indi- activity on log-log graph paper.

cate the need for instrument repair,
adjustment, or recalibration. 5. The activities plotted should be within

15% of the predicted curve if the
2. Measure and record the apparent ac- instruraent is unear and functioningtivity of a long-lived standard radio- properly. Errors greater than 155

nuclide sach as Cs-137 or Ra-226 at all indicate the need for repair or adjust-
the commonly used radionuclide set- ment of the instrument.
tings (when the unit was first calibrat-

ed against NBS-traceable standards). 6. If instrument linearity cannot be cor-
Choose a source with activity in the rected, it will be necessary in routine
100 pCi range. assays to either assay an aliquot of the

eluate that can be accurntely measured
.D. Inspect the instrument on a quarterly basis or to use the graph constructed in

to ascertain that the measurement chamber step 4 to relate measured activities to -

linea is in place and that instrument zero is true activities.
properly set (see manuf acturer's instruc-
tions) . F. Test for Geometrical Variation

I E. Test of Instrument Linearity There may be significant geometrical varia- ~

tion in activity measured as a function of
The lineacity of a dose calibrator should be sample volume or configuration, depending
ascertained over the entire range of activ- on the volume and size of the ionizationities en. ployed. This test will utilize o vial chamber used in the dose calibrator. The
of Tc-9%n whose activity is equivalent to extent of geometrical variation should be
the maximum anticipated activity to be ascertained for commonly used radionu-
assayed (e.g. , the first elution from a new clides and appropriate correction factors
generator) computed if variations are significan t ,

O
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APPENDIX D (Continued)* .. .

Section 2,

METHODS FOR CALIBRATION OF DOSE CALIERATOR

All radiopharmaceuticals must be assayed for 1. Assay the Tc-99m vialin the dose cali- 1

activity to an accuracy of 10%.. The most brator and subtract background level ;. common instrument for accomplishing this is an to obtain net activity in millicuries. jionia.ation-type dose calibrator. The instrument
: must be checked for accurate operation at the 2. Repeat step 1 at time intervals of 6,! time of installation and periodically thereafter.
' 24, 30, and 48 hours after the initial

assay, iA. Test for the following: '
3. Using the 30-hour activity measure- ,|1. Instrument linearity (at installation and ment as a starting point, calculate thei quarterly thereafter) predicted activities at 0, 6, 24, and 48,

hours using the following table:2. Geometrical variation (at installation)
, ..

Assay Time (hr) Correction Factor3. Instrument accuracy (at installation and
annually thereafter). 0 32

6 16B. After repair or adjustment of the dose 24 2calibrator, repeat all the appropriate tests 30 1listed above (dependent upon the nature of 48 0.125
.

the repairs).
Example: If the net activity measuredC. Daily or before each use of the instrument: at 30 hours was 15.625 mci, the pre-
dicted activity for 6 and 48 hours1. Measure and record the activity of at would be 15.625 mci x 16 = 250 mcileast one reference source (e.g. ,1-2 and 15.625 mci x 0.125 = 1.95 mci,

mci of Co-57). This check should be respectively,
i repeated during the day whenever *

sample readings are not within 10% of 4. Plot the measured net activity for eachthe anticipated assay. Variation time interval versus the predicted. greater than 5% in this test will indi- activity on log-log graph paper,cate the need for instrument repair,
adjustment, or recalibration. 5. The activities plotted should be within

*

15% of the predicted curve if the2. Measure and record the apparent ac- instrument is linear an<* functioningtivity of a long-lived standard radio- properly. Errors greater than 15%
nuclide such as Cs-137 or Ra-226 at all indicate the need for repair or adjust-the commonly used radionuclide set- ment of the instrument.tings (when the unit was first calibrat-'

ed against NBS-traceable standards). 6. If instrument linearity cannot be cor-Choose a source with activity in the rected, it will be necessary in routine100 pCi range. ~

assays to either assay an aliquot of the -

,

eluate that can be accurately measuredD. Inspect the instrument on a quarterly basis or to use the graph constructed in; to ascertain that the measurement chamber step 4 to relate measured activities to
j liner is in place and that instrument zero is true activities.properly set (see manufacturer's instruc-

tions). F. Test for Geometrical Variation
.

E. Test of Instrument Linearity There may be significant geometrical varia- '

-
. tion in activity measured as a function of

. The linearity of a dose calibrator should be sample volume or configuration, depending
} ascertained over the entire range of activ- on the volume and size of the ionizationities employed. This test will utihze a vial chamber used in the dose cahbrator. The
'

of Tc-99m whose activity is equivalent to extent of geometrical variation should be
r

the maximum anticipated activity to be ascertained for commonly used radionu-assayed (e.g., the first elution from a new clides and appropriate correction factorsgenerator). computed if variations are significant,
{
t
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i.e., greater than 121, (even - though An alternate to providing syringe cali-
bration factors is to simply assay thecorrection factors may be provided by the stock vial before and after filling themanufacturer, the accuracy of these should syringe. The activity in the syringe is

be checked). then the difference in the two readings,

To measure variation with volume of liquid, (with a volume correction if signif-
a 30-ce vial containing 2 mci of Co-57 or icant).
other appropriate radionuclide in a volume
of 1 ml will be used.

G. Test For Instrument Accuracy

1. Assay vial at the appropriate instru-'

ment setting and subtract background Check the accuracy of the dose calibrator
level to obtain net activity. for several radionuclides such as Cs-137,"'

Co-57, and Ba-133 using appropriate

2. Increase the volume of liquid in the reference standards whose activity is

vial in steps to 2, 4, 8,10, 20, and 25 traceable to NBS. The activity levels of the
ml by adding the appropriate amount of reference sources used should approximate
water or saline. After each addition, those levels normally encountered, giving
gently shake vial to mix contents and adequate attention to source configuration.
assay as in step 1. The lower-energy reference standards

(Tc-99m, Xe-133,1-125) must be in vials
3. Select one volume as a standard (such with the same thickness of glass as the

as the volume of reference standard actual samples to be measured for best
used in performing the test for instru- accuracy.
ment accuracy), and calculate the ratio
of measured activities for each volume 1. Assay the reference standa d in the
to the reference volume activity. This dose calibrator at the appropriate

represents the volume correction factor setting and subtract the background
(CF). level to obtain the net activity.

Example: If activities of 2.04, 2.02, 2. Repeat step 1 for a total of 3 determi-
and 2.00 mci are measured for 4, 8, nations, and average results.
and 10 ml volumes and 10 ml is the

|
reference volume selected, 3. The average activity determined in

step 2 should agree with the certified
2.00 activity of the reference source within,

= 0.984 ml Volume CF = E04 ist, after decay corrections.,

4. Plot the correction factors against the 4. Repeat the above steps for other
volume on linear graph paper. Use this commonly used radionuclides for which
graph to select the proper volume adequate reference standards are
correction factors for routine assay of available.
that radionuclide.

5. Keep a log of these calibration checks.
5. The true activity of a sample is calcu-

lated as folhws: 6. Calibration checks that do not agree
within 151, indicate that the instrument-

True Activity = Measured Activity x should be repaired or adjusted. If this
Correction Factor is not possible, a calibration factor

should be calculated for use during

where the correction factor used is for routine assays of radionuclides.
the same volume and geometrical con-
figuration as the sample measured. 7. At the same time the instrument is

being initially calibrated with the NBS-'

.
6. Similarly, the same activity of Co-57 in traceable standards, place a long-lived

. source in the calibrator, set thea syringe may be compared with that of
10 ml in a 30-ce vial and a correction instrument , in turn, at the various

factor may be calculated. radionuclide settings used (Cs-137,1-
131. Tc *' n, I-125, etc. ), and record

7. It should be noted that differences of the readings. These values may later
2001, in dose calibrator readings be used to check instrument calibration
between glass and plastic syringes at each setting (after correcting for
have been observed for lower-energy decay of the long-lived source) without
radionuclides such as I-125. Hence, requiring more NBS-traceable stand-
adequate correction factors must be ,ards. Keep a log of these initial and
established for this type of syringe. subsequent readings.

,
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Ass:y two r;far; ourcIs such cs Cs- Inhta tha przdict;d tetivity of each6.137 and Co-57 g a r:producibl2*

geom.try b; fora cach ddly u:a of th2 sourca bistd on d: cry cdculations and.

instrument. the 15% limits on the graph as illus- .

trated. 1

1. Assay each reference source using the ,

7. 4appropriate instrument setting (i.e. , Repeat the procedure used for the Cs-
'tCs-137 setting for Cs-137). 137 source for all the commonly used

radionuclide settings. s

2. Measure background level at same in- }
strument setting, 8. Variations greater than 15% from the

predicted activity indicate the need for3. Calculate net activity of each source instrument repair or adjustment. i
subtracting out backgmund level. p

9. Investigate higher than normal back- t4. For each source, plot net
ground levels to determine their origin j

graph paper, y of the year on s, activityversus the da emi-log
and to eliminate them if
decontamination, relocation,possible byetc.
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-- CALIBRATION OF DOSE CALIBRATOR- -*

,

{

i A. Sources Used for Linearity Test
,

(Check as appropriate)

X First elution from new Mo-99/Tc-99m generator
.

or,-

!
-\ Other* (specify)

B. Sources Used for Instrument Accuracy and Constancy Tests
.

Activity
Itadionuclide (mci) _ Accuracy

Co-57

_ 7hei 3-3%Ba- 133

Cs-137 7uci
_

1-51

Ha 226 1.6 mci 4 SC
(
/

'

C, 1 The procedures described in Section -2 of Appendix D will be used
for calibration of the dose calibrator -r^

or
~ Equivalent prxedures are attached.

*Must be equivalent to the highest activity used.

.

'.
I,

I

!
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?ROIC00L FOR CALI3RATr.iG RADIATION SUREY L'GTREE'iTS

Radiation survey instruments are calibrated against certified radium-226
sources. These cources are accurate to within 53 accuracy, traceable to -

..

National Bureau of Standards.

Tne instru=ents are calibrated on at least two points of each scala.
One calioration point is made on the lower half of the scale and the other
on the upper aalf of the scale. The two points are separated by 33-30%

- fall scale.
.

y;21tiple point sources of Ra-226 are used for calibration, the maximum quantity
used being j0 milligrams (mC1). The active length of these sources is.
about 1 3 es; thus, they appear as point sources froa distances of about
13 c or greater. A garna ray dose constant of 7.425 R/hr at 1 en for
1 ngn of 32-226 filtered with 1.0 mm of P+ is used. The quantity of Ra-226
and distance of the source to the survey meter are varied to provide the
n2:essary exposure rates wita which the instruments are calibrated. The
inverse square law is used to calculate the radiation output at a specified
distine=.

Radia:icr. exposur: to the individual naking the naasurecents is held to a
.inin n cy following the jriaciples of minLnma tir.e and iacreased distance.
ne R2-22: is stored in a raatua safo when not in use.

A rej:r: of the instraaents reading and actual radiation exposure is provided
with =ach cali; ration. Disersyincies greater than 10j ar4 coasidered to
re.jire special attention. For readings within 20), a calibration chart
will ce grapared. For discrepancies greater than 20j, the instrunent must
ce rejstrei er replaced. It is the responsibility of the institution owning
tr.e survey nater to take the necessary action to correct for such a dis-
~CrujLacy.

Survey meters shaald be caliorated at least once each year, after maintenance
uestion of their accaracy arises,or unenever a s

y.idwest Radiation Consultants, Inc.
:P. censer, 137)
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RADI!aIOJ SUR73Y KETER CALI3.h TIIi

Instrument Facility
Serial Survey performed by
Date

Source used Ra-226,10 to 30 milligrams (mci) with an aceracy of
15fo (33S traceaole).

Survey instrument range
Scales
Battery

Meter Reading Calculated Output *$ Difference
Scale (nR/nr) (mR/hr)

_

-

Survey meter is accurt.te to within i 10% Yes
No '

Remarks:

J. THOMAS PAYNE Ph.D.
Medical Physicist

ABR Certified

612/8744060
Res 4831790

MIDWEST RADIATION CONSULTANTS,1NC.
543 Tomtyn Ave. St. Pauf. MN 55112
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Item 7: Medical Isoto;>es Co tittee

A. Members

~ ~

M.J. Fischer, M.D. - Radiolorist1.

2. J.O.11. Pett raon, M.D. - Radiolorist
3. It.G. Lind, M.D. - Rnctiolorist

.4. E.11. Parker, M.D. - Patholorist
5. T.A.-Stollc, M.D. - Patholorist
6. R.L. Abler, M.D. - Pathologist
7. Imell Miller, Executive Director

B. Medical 1sotope Committet and Dingnostic Scrvices Committee
Are One and The Same.
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