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

APPLICATION FOR MATERIALS LICENSE - MEDICAL [[,,$33"
10 CFR 35

|NSTRUCT|ONS - Compute otens I wrough n of this a m nar,$ wa atum or a weine,o ro: rene.at of a m ense v,rsuppiementos heetss s

ehere net essary item N must be completed on all woiwarens armi srgned Retam one cory Submit ongsnalarkt one copy of entar
wokaten to : Derector. Ottoce of Nuctrar Materuh Safety and Salapaards. U S % dear Arguistory Commasat washrngton. O C
20555 Upors worovalof this wpkatson. me wolocant nett racerve a Maternals L wense An NRC Materosis Lnenw as issued on anord.
ece noen the general reauorements contaoned m Totte 10. Code of federal Regulators. Part 30. and tne L ocenser a sutmt to Totoo 10.
Code of federal Regulatoons. Parts 19. 20 and 35 and meinwner fee twovosnm ot Totte 10 Coar of froeval Regutarrons Part 170 The
Ircense ter category shoukt be stared a trem M and the woroprunte fee ervlosed

1.s NAME AND MAILING ADDRESS OF APPLICANT bnsotupon, 1.tr STREET ADDRESS (ESI AT WHICH R ADIOACTIVE MATERIAL
firm, eten,c, physec an, etc.) INC LUDE ZIP CODE WILL BE USE D (11d,Idrient from f. A) INCLUDE ZIP CODE

Marcus Daly Memorial Hospital
Radiology Department /.. g A

#1200 Westwood Drive y,,
VMHami1 ton, Montana 59840 r

'

M LE PHON E N O.: ARE A CODE ( )
_

yh8
'

2. PERSON TO CONTACT REGARDING THIS APPLIC ATION 3. THIS IS AN APPLIC ATION F N (Chece av

h"grNgd *h1La [] NEW UCE NSERichard C. Atkins, Administrator u o AutNoutNT ro uCE 8 7823101 Udc. 00 RE NE W AL OF UCE NSE
TE LE PHONE NC. . ARE A CODE ( 406 i 363 2211 g is , gf

4. INDIVIDU AL USERS (Name endtveduals who well use or directly 5.R ADI ATION SAFETY OF FICER ( M - Nperso far[pw#ted
superVose use of raditactive matenal. Complete Supplements A and 8 as entration sa ery otticre et other man unt. >dr

Wfor each ond vndual.) me of trarnong and twenence as m Suppsoment

Paul Wm. Anderson, M.D.
See Item 8 on page 7 (To designate a new RSO, follow the instructions.

.in Item 8.b. on page 5 of Regulator _y Guide 10.8.)
6.a RADIOACTIVE MATERIAL FOR MEDICAL USE

MAXIMUM MARK MAXIMUM
ITEMS POSSESSION ITEMS POSSESSION

ADDITION AL ITE MS: DE SIRE D LIMITSRADIOACTIVE MATERIAL DESIRED Liulis
LISTED 1N: "X" (In en*Ilocuries) "x'' (in mesticurresi

IODINE.131 AS lODIDE FOR TRE ATME NT
10 CFR 31.11 FOR IN VITRO STUDIES N/A OF HvPeRTHvROiDiSM - x 10

10 CFR 35.100. SCHEDULE A. GROUP 4 X AS NE E DE D PHOSPHORUS 32 AS SOLUBLE PHOSPH ATE
FOR TRE ATME NT OF POLYCYTHEMI A N/A
VER A.LEUKEMI A AND BONE MET ASTASES

10 CFR 35.100. SCHEDULE A. GROUP 11 X AS NEE DED
PHOSPHORUS-32 AS COLLOIDAL CHROMIC
PHOSPH ATE FOR INTRACAVITARY TRE AT- N/A

10 CF R 35.100 SCHE DULE A. GROUP lil X 2000 MENT OF M ALICN ANT EFFUSIONS.

GOLD-198 AS COLLOID F OR INT RA-
CAVITARY TRE ATMENT OF MALIGN ANT

10 CF R 35.100, SCHE DULE A. GR OUP lV X AS NEEDE D E F F USIONS.

IODINE-131 AS IODIDE FOR TRE ATMENT f
10 CFR 35.100. SCHEDULE A, GROUP V N/A AS NEEDED OF THYROID CARCINOMA r

XENON 133 ASGASOR GASIN SALINE FOR
10 CFR 35.100. SCHEDULE A GROUP VI N/ 8LOOD F LOW STUDIES AND PULMON ARY N/A

FUNCTION STUDIES
* 6 h. RADIOACTIVE MATERI AL FOR USES NOT LISTED IN ITEM 6.a. (Swedsounes up to JmC<used for

catsbration and reference standards are authorized under Section 35.14(d),10 CfR Part 35, and NEED NO F BE L ISTEDJ
'

I CHEMICAL M AXIMUM NUMBE R
O E LEMENT AND MASS NUMBER AND/OR OF MILLICURIES DESCRIBE PURPOSE OF USE

PHYSICAL FORM OF EACH FORM

8507170601 850618
REG 4 LIC30 Dlg25-17823-01 PDR

% non opp *1."2 M4

%~ /WL
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For items 7 through 23, check the appropriate box (es) and submit a detailed desaiption of all the requested information. Begin
each item on a separate sheet. Identify the item number and the date of the application in the lower right corner of Each IIage! If
you indicate that an appendix to the medical licensing guide will be followed, do not submit the pages, but specify the revision
numbw and date of the referenced guide: Regulatory Guide 10.8 * R ev. Date:

* NOTE: All appendices referenced on this page are based on Regulatory Guide 10.8,
Revision 1, and are attached to the application. Some appendices have been slightly
modified to reduce the reculatorv burden.

"

15. GENER AL RULES FOR THE SAFE USE OF7. MEDICAL ISOTOPES COMMITTEE (Page 5) RADIOACTIVE MATERIAL (Check One) (Page 18)

^ * " *=
x um w tmw,;m m +u . " (See Page 5) X

y Duties as in Appendix B; or Equivalent Rules Attached
(Check One)

Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check Onel(Page 19)

8. TRAINING AND EXPERIENCE (Page 7) X
Appendix H Procatures Followaf; or

X 1
~

~~ s .. e n, e m u ,,a :.c a i u .e i- *rn
~~~~ ~~ '

(Seepage 7j Equivalent Procedures Attached

Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES (Check Onel(Page 20)

9. INSTRUMENTATION (Check One) (Page 8) X Appendix | Procedures Followed;or

X Appendix C Form Attached;or Equivalent Procedures Attached

List by Name and Model Number 18. WASTE DISPOSAL (Check One/ (Page 21)

10. CALIBR ATION OF INSTRUMENTS (Page 9) X
Appendix J Form Attached;or

. a n e n p,n a,m ruin _w u, t ,m .

(See Page 9) Equivalent information AttachedX i.,,,,m, _ ,.. ~

Equivalent Procedures Attached;and 19- h kO P ge 3)
Appendix D Procedures Followed for Dose

X Calibrator;or X Appendix K Procedures Followed;or
(Check One)

Equivalent Procedures Attached Equivalent Procedures Attached

11. FACILITIES AND EQUIPMENT (Page 14) 20. THER APEUTIC USE OF SEALED SOURCES

X Desaiption and Diagram Attached N/A Detailed Information Attached;arx1

12. PERSONNEL TRAINING PROGR AM (page 15) Appendix L Procedures Followed, or
(Check One)

X Description of Training Attached Equivalent Procedures Attached

PROCEDURES FOR ORDERING AND RECElVING PROCEDURES AND PRECAUTIONS FOR USE OF
RADIOACTIVE MATERIAL (Page 16) 21. RADIOACTIVE GASES (e.g., Xenon - 133)

X Detailed Information Attached N/A Detailed Information Attached

PROCEDURES FOR SAFELY OPENING PACKAGES 22
RADIOACTIVE MATERIAL IN ANIMALS

14. CONTAINING RADIOACTIVE MATERIALS
(Check One) (Page 17) N/A Detailed Information Attached

X
Appendix F Procedures Followed;or

23 RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b

Equivalent Procedures Attached N/A Detailed information Attached

N::c Fon:A 313u,

s C|1].
Page)*
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24. PERSONNEL MONITORING DEVICES

SUPPLIE R EXCHANGE FREQUENCY
(Check necrooroste Domi

K.s. Landauer , J r. 6 Co.

_ " 'D
" Landauer, Division of Tech / Ops, Inc,X

Glenwood Science Park, Glenwoc d,e.WHOLE
TLBODY [ Ill. 60425

OTHE R (Speceryi

FILM

b. FINGER y 7to
See above

OTHE R ISpecotyl

FILM

c WRIST TLD

OTHER ISpecrfyl

d. OTHER (Specityl ALARA PROGRAM

This institution is comitted to the ALARA program set forth in Appendix 0, attached to
this application beginning on page 27.
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25. FOR PRIVATE PRACTICE APP @MDNLY
a HOSP 8TAL AGREEING TO ACCEPT PATIENTS CONTAINING R ADIOACTI9E M AYERI AL

N AME OF HOSPIT AL t1 ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOSPITAL ADMINISTRATOR

c. WHEN REQUESTING THER APY PROCEDURES,
ATTACH A COPY OF R ADI ATION SAFETY PRECAU.'

C8 T v STATE ZIP CODE TIONS TO BE TAKEN AND LIST AVAIL ABLE
R ADI ATION DETECTION INSTRUME NTS.

26. CERTIFICATE
IThis itern must be completed by applican t)

The applicant and any offecial executing thes certificate on behalf of the applicant named iciitem la cerlify that this application is prepared in
conformity with Title IO, Code of Federal Regulations, Parts 30 and 35, and that all entormation contamed herein, including any supplements
attached hereto,is true and correct to the tartst of our knowledge and belief.

b >_/.' $ - f . N.)
ta AM'LICAN T OR CER TIF YING OF FICI AL (Sirvature)

a LICENSE FEE REOUIRED rh, *Aq _ [, & hf
ISee Seetron I10 31, to CFR !!O) iei N AME IType of Prreti

k 4f}tOffAATOA
m Tf 7LE

til LICENSE FEE CATEGORY. "/g $1 vev m /fd3
c. DATE

(2) LICENSE FEE ENCLOSED; s 150.00 4 953aq

NRC FORM 313M 19 811 -
PCD 3
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PRIVACY ACT STATEMENT

Pursuant to 5 U S C. 552 ate)(3), enai ted into law by section 3 of the Privacy Act of 1974 (Pubhc Law 93 579), the f ollomog-

statement is furnished to individuals who supply information to the Nuclear Regulatory Commission on NRC Form 313M
This information is maintained m a system of records designated as NRC 3 and described at 40 F ederal 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. PRINCIPAL PURPOSE (S) The mformation is evaluated by the NRC staff pursuant to the criteria set forth in 10 CF R
Parts 30 36 to determine voyther the apphcation meets the requirements of the Atomic Energy Act of 1954,as amended,
and the Commission's regulations, f or the issuance of a radioactive material license or amendment thereof

3. ROUTINE USES The entormation may be used. (a) to provide secords to State health departments for their liiformation
and use, and (h) to provide inf ormanon to F ederal. State. and local health of ficials anit other persons m the event of inu
delt or cuposure, for their information, mvestigation, and protection of the pubhc health and safety The mformatiun
may also be disclosed to appropriate F ederal, State, and local agencies m the event that the information indicates a
violation or potential violation of law and in the course of an administrative or ludicial proceeding in addition this in
formation may be transferred to an appropriate Feocrat, State, or local agency to the entent relevant and necessar y for
a NRC decision or to an appropriate Federal agency to the extent relevant and necessary for that agency's decision about
you A copy of the hcense issued will ecutinely be placed in the NRC's Pubhc Document Room,1717 H Street. N W ,

,

Washington. O.C

4. WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PROVIDING
INFORMATION Disclosure of the requested information is voluntary. If the requested information is not f urnished,
however, the apphcation for radioactive material hcense, or amendment thereof, will not be processed,

S. SYSTEM MANAGER (S) AND ADDRESS Director, Division of Fuel Cycle and Material Safety, Of fice of Nudcar Mate
real Safety and Safeguards, U.S. Nuclear Regulatory Commission Washington, D C 20555

.

9

NRC FORM 313M
19 811
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RADIATION SAFETY / Medical Isotopes Comittee

The membership of this comittee will consist of at least three members and will
include:

1. the radiation safety officer;

2. the hospital administrator, or other administrative official directly
responsible to the hospital adninistrator in the hospital's internal
chain of comand;

3. a physician * specialist from each department where radioactive mate, rials
are used; and ,

4. a representative of the hospital's nursing staff.

The names and qualifications of the comittee members will be documented in the
comittee's records, will be updated as necessary, and will be available for
inspection by the NRC.

*Some departments, such as the nuclear pharmacy, may not be under the supervision
of a physician. In these cases, the supervisory paramedical professional will be
a member of the comittee.

Item 7
Page 5
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APPENDtX 8

MEDICAL 180 TOPES COMMITTEE *

Responsibility keeping personnel) are properly instructed as required
by Q19.12 of 10 CFR Part 19.

The committee is responsible for :
4. Review an:1 approve all requests for use of radioactive

I. Ensuring that all individuals who work with orin the material within the institution.
vicinity of radioactive material have sufficient training
and experience to enable them to perform their duties 5. Prescribe special conditions that will be required dur-
safely and in accordance with NRC regulations and ing a proposed use of radioactive material such as
the conditions of the license, requirements for bioassays, physical examinations of

users, and special monitoring procedures.
2. Ensuring that all use of radioactive material is con-

ducted in a safe manner and in accordance with NRC 6. Review the entire radiation safety program at least
regulations and the conditions of the license, annually to determine that all activities are being con-

ducted safely and in accordance with NRC regulations
Duties and the conditions of the license. The review shall

include an examination of allrecords reports from the
The committee shall: radiation safety officer, results of NRC inspection,

written safety procedures, and the adequacy of the
1. Be famihar with all pertinent NRC regulations, the institution's management control system.

terms of the license, and information submitted in sup-
*

port of the request for thelicense and its amendments. 7. Recommers! remedial action to correct any deficiencies
identified in the radiation safety program.

2. Review the training and experience of all individuals
who use radioactive material (including physiciars, 8. Maintain written records of all committee meetings,
technologists, physicists, and pharmacists) and deter- actions, recommendations, and decisions..b mine that their qualifications are sufficient to enable
them to perform their duties safely and in accordance 9 Ensure that the byproduct materiallicense is amended,
with NRC regulations and the conditions of the license. when necessary, prior to any changes in facilities,

equipment, policies, procedures, and personnel, as
3. Establish a program to ensure that allindividuals whose specified in the license.

duties may require them to work in the vicinity of
radioactive material (e.g., nursing, security, and house- Meeting Fregisency

The medical isotopes committee shall meet as often as neces-
*

3,,,,,,,,,,,,,,,,,,,,,3,,,,,,,,,,,,,,,,,,,,,,,,,,,,, sary to conduct its business but not less than once in each
rion saa functions or snis committee. calendar quarter.

.

L

Item 7 Cont'd
Page 6
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NAME' 0F AUTHORIZED USER * AllTHORIZATION

.. Paul'Wm. Anderson, M.D. Groups I, II, III and IV

(

.

.,

!-

I

:
,

.
.

*

*If you wish to add additional. names to the list, follow the instructions in
' Item 8_on page 4. of Regulatory Guide 10.8.

.

Item 8
Page--7 *
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APPENDIX C

INSTRUMENTATION

1. Survey ineters

a. ' Manufacturer's name: EDN

PSM 790Manufacturer's model number:

Number or instruments available :

0 10 '

Minimum range: mR/hr to mR/hr

0 1000Maximum range: mR/hr to mR/hr

h. Manufacturer's name : Victoreen

701
Manufacturer's model number: .

1Number of instruments available :

Minimum range : O mR/hr to _ .5 __ mR/hr

Maximum range: mR/hr to mR/hr

2. Dose calibrator

Capintec
Manufacturer *s name :

Manufacturer's model number : CRC-6

Number of instruments avallable :

; 3. Instruments used for diagnostic procedures

Manufacturer's
Type of Instrument Name' Model No.

Gamma Camera Technicare 438HR-II

i

4 Of her fe.g., liquid scintillation counter, ares monitor. welometer)
!-
I .

Item 9. .

i Page 8.
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CAllBRATM)N OF SURVEY INSTRUMENTS

Check appropriate items.
,

X 1. survey instruments will be calibrated at least annually and following repair.

Y : 2.- Calibration will be performed at Iwo points on each scale used for radiation protection purposes, i.e., at least up.

to i R/hr.

' The'two points will be approximately 1/3 and 2/3 of full scale. A survey instrument may be considered properly*

calibrated when the instq ment readings are within i10 percent of the calculated or known values for each point
checked. Readings within 120 percent are considered acceptable if a calibration chart, graph, or response factor

.
- is prepared, attached _to the instrument, and used to interpret readings to within i10 percent. Also, when higher

scales are not checked or calibrated. an appropriate precautionary note will he posted on the instrument.

3. Sarvey instruments will be calibrated

a. By the manufacturer

b. At the licensee's facility

- (!) Calibration source
Radionuclide
Manufacturer's name
Model no.
Activity in millicuries

or
Exposure rate at a specified distance
Accuracy
Traceabihty 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.

Y- c. By a consultant or outside firm

(1) - Name Rod Wimmer Ph.D.
'

f 2) . l.ocation. Columbus Hospital, 500 15th Ave. South, Great Falls, Mt.

(3)- Procedures and sources

25-02337-03have been approved by NRC and are on file in License No.

'

have been approved by an Agreement State;a copy of the Agreement State license, the
procedures and a description of the sources are attached, and the consultant's report will
contain the information on

the attached "Certifi.'ar* of instrument Calibration."
the consultant's rMit og form as attached.'

,
' I

are described in theM(i W nd the consultant's report will contain the information on

' the attache. " Cert Nau of Instrument Calibration."
the consultant's reporting form as attached.

!

e

1 # Item 10
' * Page 9
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J cal.18 RATION OF DOSE CALIBRATOR

A. Sources Used for Uncanty Test

(Check as appropriate)

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

or
If generators are not in use, a source of Tc-99m withy other* tspecity)_ activity equivalent to the maximum activity assayed to
clinical situations will be used.

B. Sources Used for Instrument Accuracy and Constancy Tests

Suggested
Radionuclide Activity (mci) Activity (mCs) Accuracy

One millicurie or more within i 5%co-57 35

100 microcuries or more within 15%Ba-133 0,3 0,5

100 microcuries or more within i 5%cs-137 a.i.o.2

Ra-226 12 N/A N/A

N/A N/A N/A

C. X The proce'dures described in Section 2 of Appendix D will be used for calibration of the dose calibrator

or

.. . Equivalent procedures are attached.
,

__

ro, i6cen -n. .r n on inoria.4 ro, u o-,,fTc.,,. ....,. .,.. .c 4,ii, ., 3, ,,,,,,,,,, ,, ,,, n,,,,,, ,,,,,,,, ,,,a,

Item 10 Cont'd
Page 10
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APPENDlX D (Continued)

Section 2

~

METHODS FOR CALIBRATION OF DOSE CALIBRATOR'

All radiopharmaceuticals must he assayed for activity to 3. Calculate net activity of each source subtracting
an accuracy of 10 percent. The most common instrument for out background level.
accomplishing this is an iontration-type dose calibrator. The
instrument must be checked for accurate operation at the time
of installation and periodically thereafter. 4. For each source, plot net activity versus the day

of the year on semilog graph paper.
A. Test for the following:

5. Log the background levels.
I. Instrument constancy (daily)

2. Instrument accuracy (at installa tion and annually 6. Indicate the predicted activity of each source
thereafter) based on decay calculations and the 15 percent

limits on the graph.
3. Instrument imcarity (at installation and quarterly

thereafter)
7. Repeat the procedure used for the Cs 137 source

4. Geometrical variation (at installstion) for all the commonly used radionuclide settings.

B. After repair or adjustment of the dose calibrator, repeat 8. Variations greater than !5 percent from the pre-
all the appropriate tests hsted above (dependent upon dicted activity indicate the need for instrument
the nature of the repairs). repair or adjustment.

C. Test for instrument Constancy 9. Investigate higher than normal background levels
to determine their origin and to eliminate them

Instrument constancy means that there is reproduci- if possible by decontamination, relocation, etc.
bility, within a stated acceptable degree of precisien,
in measuring a constant activity over time. Assay at
least one relatively long-lived reference source such as D. Inspect the instrument on a quarterly basis to ascertain
Cs-137 Co-57," or Ra-226" using a reproducible that the measurement chamber liner is in place and
geometry before each day's use of the instrument. that instrument zero is properly set (see manufacturer's
Preferably, at least two reference sources (for example, instructions).
3-5 mci of Co-57 and 100-200 pCi of Cs-137 or 12
mg Ra-226 (with appropriate decay corrections) will
be alternated each day of use to test the instrument's E. Test of Instrument Linearity
performance over a range of photon energies and
source activities. The linearity of a dose calibrator should be asceltained

over the entire range of activities employed. This test
1. Assay each reference source using the appropriate willuse a vialof Tc-99m whose activity is equivalent to

instrument setting (i.e., Cs-137 setting for Cs-137). the maximum anticipated activity to be assayed (e.g.,
the first elution from a new generator).

2. Measure background level at same instrument set-
ting, or check that automatic background sub- 1. Assay the Tc-99m viat in the dose calibrator, and
traction is operating properly when blanks are subtract background level to obtain net activit)
inserted in the calibrator. in millicuries.

'See ANSI N42.13 sets. Cesibration end Usese or Dane Calibrator 2. Repeat step I at time intervals of 6,24. 30, and
inniastion Chamhers for the Aasey or Redsonuclides" (American 48 hours after the Imtial assay.
Nelsonal Standards Institute, Inc.,1430 Droadway, New York, N.Y.
s oo s a).

,, . 3. Using the 30 hour activityincasurement as a start-
. Ca 57 and sta.226 are nas subject to NRC licensing; the respective Ing point, Calculate the predicted activities at O.

3 *f,*,"%,*hg',dj '*"'"3 8'd '' d"''"i"' i'' "9"I""'" '' '*' 6, 24, and 48 hours using the following tab!c',

Item 10 Cont'd
Page 11
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Assay Timc* (hr/ Correction Factor as in step I. (Follow rood radiation safety prac-
tices to avoid contammation and to mimmae

0 31.633 radiation caposure.
6 15.853

24 1.995 3. Select one volume as a standard (such as the
30 I volume of reference standard used in performing
48 0.126 the test for instrument accuracy), and calculate

the ratio of measured activities for each volume
E.mmple : If the net activity measured at 30 hours to the reference volume activity. This represents
was 15.625 mci, the calculated activities for 6 and the volume correction factor (CF).
48 hours would be 15.625 mci x 15.853 = 247.7
mci and 15.625 mci x 0.126 = 1.97 mci, respec- & ample: If activitiesof 2.04,2.02, and 2.00 mci
tively. are measured for 4, 8. and 10 mi volumes and

30 "li''h' '''' " "' ' '" ** **I*'''d'4. On semi-log corrdinate paper, plot the
taeasured net activity and the

2.00calculated activity versus time. 4 mi volume CF = g = 0.98

5. The activities plotted should be within +5 parcent
of the calculated activity if the instrument is 4. Plot the correction factors against the volume on
linear and functioning properly. Errors greater linear graph paper. Use this graph to select the
than 15 percent indicate the need for repair or proper volume correction factors for routine
adjustment of the instrument assay of that radionuclide.

6. If instrument hnearity cannot be corrected,it will 5. The true activity of a sample is calculated as
be necessary in routine assays to use either(a)an follows:
aliquot of the cluate that can be accurately mes-
sured or (b) the graph constructed in step 4 to True Activity = Measured Activity x
relate measured activities to calculated activities. Correction Factor

F. Test for Geometrical Variation where the correction factor used is for the same
volume and geometrical configuration as the

There may be significant geometrical variation in activi- sampie measured.
ty measured as a function of sample volume or configu-
ration, depending on the volume and size of the ioniza- 6. Similarly, the same activity of Co 57 in a syringe
tion chamber used in the dose calibrator. The extent may be compared with that of 10 mlin a 30-cc
of geometrical variation should be ascertained for vial, and a correction factor may be calculated.
commonly used radionuclides and appropriate correc-
tion factors computed if variations are significant, i.e., 7. It should be noted that differences of 200 percent
greater than 12 percent. (Even though correction fac- in dose calibrator readings between glass and
tors may be provided by the manufacturer, the accu- plastic syringes have been observed for lower-
racy of these should be checked.)When available from energy radionuclides such as I-125, which should
the manufacturer, certified data on geometrical varia- be assayed in a dose calibrator only if the reha-
tions may be used in lieu of these measurements. bility of such an assay c.:n be established. Glass

tubes and syringes may also vary enough in thick-
To measure variation with volume of liquid, a 30-cc ness to cause significant errors in assaying 1 125.
vial containing 2 mci of Co-57 or other appropriate Hence, adequate correction factors must be
radionuclide in a volume of I ml will be used. established.

I. Assay vial at the appropriate instrument setting. An alternative to providing syrmge calibration
and subtract background level to obtain net factors is to simply assay the stock vial before
activity. and after filling the syrmge. The activity in the

syringe is then the difference in the two readings
2. Increase the volume of liquid in the vial in steps (with a volumecorrection if significant).

to 2,4,8,10,20, and 25 mi by adding the appro-
priate amount of water or saline. Af ter each addi- G. Test for Instrument Accuracy
tion, gently shake vial to mix contentsand assay

Check the accuracy of the dose calibrator for several
radionuclides, including Cs-137, Co 57, and Da 133,

*
Assay times should be measured in whole hours and correctma using appropriate reference stJndards whose activities

factors should be used to the third decimal place as indacated.1he have been cabbrated by comparisons with standard
more recent half-life of T = 6.02 hours has been used in calculatsng
these correction factors. Il2 sources that have been assaysxt tiy NBS and documented.
, ,,
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The activity levels of the reference sources used should 4. Repeat the above steps for other commonly used
approximate those levels normally encountered in clin- radionuclides for which adequate reference stand-

-ical use (e.g.. Co-57,3-5' millicuries) giving adequate ards are available.
attention to source configuration. Identify in your
application the three sources that you will use. State 5. Keep a log of these calibration checks.
nuclide, activity, and calibration accuracy. The lower-
energy reference standards (Tc-99m .Xe-133,1-125) 6. Calibration checks that do not agree within
must be in vials with the same thickness of glass as the 15 percent indicate that the instrument should
actualsamples to be measured for best accuracy. be repaired or adjusted. If this is not possible, a

calibration factor should be calculated for use

l' . Assay the reference standard in the' dose calibra-
tor at the appropnate setting. and subtract the 7. At the same time theinstrumentis beinginitially
background level to obtain the net activity. calibrated at the licensee's facility with the refer-

ence standards, place a long lived source in the
calibrator, set the instrument, an turn, at the vari-

2. Repeat step I fora totalof 3 determinations,and ous radionuclide settings used (Cs-137,1-131,
average results. Tc-99m,1125, etc.), and record the readings.

These values may later be used to check instru-
ment calibration at each setting (af ter correcting

3. The average activitydetermined in step 2 should for decay of the long-lived source) without re-
agree with the certified activity of the reference quiring more reference standards. Keep a log of
source within15 percent af ter decay corrections. these initial and subsequent readings.
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FACILITY DIAGRAM
(Prepare and Attach to Application)

'

Submit a detailed diagram of the facility, indicating the type, dimensions,
position, and thickness of shielding that will be used for:

a. Use and storage of Tc-99m generators,

b. Storage of radiopharmaceuticals (refrigerated and nonrefrigerated).

c. Storage of radioactive waste, including decay-in-storage prior to disposal
as nonradioactive waste. (This area should be large enough to handle an
accumulation of used Tc-99m generators as well as other solid waste. If
this area is' located outside your department, describe how the material
will be secured. Confinn that this area will be surveyed at least weekly.)

d. Preparation and dispensing of Group III kit radiopharmaceuticals (e.g.,
lead glass L-block).

Identify adjacent areas across the walls from use and storage locations, and
show that adequate steps have been taken to ensure that radiation levels in
unrestricted areas do not exceed the limits specified in paragraph 20.105(b)
of 10 CFR Part' 20.

.
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PERSONNEL TRAINING PROGRAM

I. Individuals who work in or frequent restricted areas will be instructed
in the items specified in 10 CFR 19.12 at the time of initial employment
and at least annually thereafter.

This instruction will include:

a. All terms of the license pertinent to radiation safety.

'b. Areas where radioactive material is used or stored.

c. Potential hazards associated with radioactive material.

d. Radiological safety procedures' appropriate to their respective duties.

-e. Pertinent NRC regulations.

f. Rules and regulations of the license.

g. Obligation to report unsafe conditions to the-radiation safety officer.

h. Appropriate response to emergencies or unsafe conditions,

i. Right to be informed of their radiation exposure and bioassay results.

j. Locations where the licensee has posted or made available notices, copies
of pertinent regulations, and copies of pertinent licenses and license
conditions < (including applications and applicable correspondence), as
required by 10 CFR Part 19.

II. Individuals whose duties may require them to work in the vicinity of-
licensed material will;be informed about radiation hazards and appropriate
precautions at the time-of initial employment and at least annually thereafter.
This infonnation will be provided initially at hospital employee orientation
sessions and annually thereafter at. in-service meetings.

Item 12
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APPENDIX E

PROCEDURES FOR ORDERING AND ACCEPTING DELIVERY
* OF RADIOACTIVE MATERIAL

1. The Supervisory Nuclear Medicine Technologist will (I) A written raquest' will be obtained from the

place all orders for radioactive materials and will ensure physician who will perform the procedure.

that the requested materials and quantities are auth-
orized by the license and that possession limits are not (2) Persons ordering the materials will refer-

ence the physician's written request whenexceeded.
placing the order.The physician's request
will indicate isotope, compound, activity

2. A system for ordering and receiving radioactive mate- level, etc.
rials will be established and maintained. The system
will consist minimally of the followins. (3) The physician's written request will be ref-

crenced when receiving opening.or storing
the radioactive material.

a. Ordering of routinely used materials
c. It is essential that written records' be maintained

for all ordering and receipt procedures.
(1) Written records that identify the isotope,

compound, activity levels, and supplier, 3. During normal working leurs, carriers will be instructed
etc., will be used. to deliver radioactive packages directly to the Nuclear

Medicine Department.

(2) The written records will be referenced when 4. During off-duty hours, security personnel or other
opening or storing radioactive shipment. designated individuals will accept delivery of radioac-

tive packages in accordance with the procedures out-
lined in the sample memorandum below.

*

b. Ordering of specially used materials (e.g., thera- in the case of special orders, the physician's written request and

peutic uses) *g,jg',*,',',,*h/,Pf,",8f',$,P,',,',7j,ds will be teferenced end the dose

SAMPLE" MEMOR ANDUM
,i

i

MEMORANDUM FOR: Security Personnel .

FROM: Hospital Administrator

SUBJECT: RECEIPT OF PACKAGES CONTAINING RADI0 ACTIVE MATERIAL

Any packages containing radioactive material that arrive between 4:30 p.m. and 7 a.m.
or on Sundays shall be signed for by the Security Guard on duty and taken immediately
to the Nuclear Medicine Department. Unlock the door, place the package on top of the
counter immediately to the right of the door, and relock the door.
If the package is wet or appears to be damaged immediately contact the Radiation
Safety Officer. Ask the carrier to remain until it can be dtermined that neither he
nor the delivery vehicle is contaminated.

** RADIATION SAFETY OFFICER

*<0FFICE PHONE

**HOME PHONE

**0n the actual memo that is used, this information will be filled in and updated as
necessary.
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