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where necessary | tem 26 must be ¢ leted 00 #il 4o

INSTRUCTIONS - Compiete tems | through 26 « this 8 an 'nma'l PHCaton or an appin ation fo. renewal of a liense  Use supplemental sheets

vt s Retain one copy  Submut orapnal and one copy of entire

aophcation to - Divector. Otfice of Nuciear Matenals Safety and Safeguards. U 5 Nuclewr Regulatory Commussion Washington O C
20555  Upon approvel of this application the apphcant will recerve 3 Materials License Ao NRC Matecials License 15 SSued 0 sciond
ance with the general requsrements contaned in Title 10, Code of Federal Reguiations Part 30 and the Licensee s subtyect to Tite 10
Code of Federal Regulations. Parts 19. 20 and 35 and the license fee provision of Titie 10 Code of Federal Reguiations Pact 170 The
nomnse fee category should be stared w [tem 26 and the appropeiate fee enciosed

T.a. NAME AND MAILING ADDRESS OF APPLICANT /msowpon,
tirm, clinic, physicion, ete,) INCLUDE ZIP CODE
Marcus Daly Memorial Hospital
Radiology Department
1200 Westwood Drive
Hamilton, Montana 59840

TELEPHONE NO. AREA CODE! )

| 1 b STREET ADDRESS(ES) AT WHICH RADIOACTIVE MATERIAL
{ WiLL 8E USED (/1 different from 1.a) INCLUDE ZIP CODE

]

Richard C. Atkins, Administrator
TELEPHONE NC. AREA cook (406, 363 2211

|
|
1
1
2. PERSON TO CONTACT REGARDING THIS APPLICATION 7 3. THIS IS AN APPLICATION F

a [[] NEW LICENSE
[ % AMENDMENT TO LICE
AENEWAL OF LICENSE

.

4 INDIVIDUAL USERS (Name mndividuais who will use or dhrectly
supervise use of radicactive matenal Camplete Supplements A and B
for each ndwidudl |

See Item R on page 7

6. RADIOACTIVE MATERIAL FOR MEDICAL USE

-
5 RADIATION SAFETY OFFICER {
a3 radiation satety officer 11 other than &
me of tramng and expenence as o Supplement

Paul Wm. Anderson, M.D.
(To designate a new RSO, follow the instructi

ons

fin Item 8.b. on page 5 of Requlatory Guide 10.8.)

e —— USSP -

| iTEmS N I ‘ #‘2&% ’%gi.:ﬂugﬂ
| SSION
RADICACTIVE MATERIAL DESIRED ' 'of.':ms ADDITIONAL ITEMS | DESIRED LIMITS
LISTED IN x| fin m,”,(-v,,”, . K| fin multicures)
e g r Kt {ODINE- 131 AS IODIDE FOR TREATMENT |
10 CFR 21.11 FOR IN VITRO STUDIES N/A | | OF HYPERTHYROIDISM X 10
T o STy e
10 CFR 35 100, SCHEDULE A, GROUP | X | ASNEEDED || PHOSPHORUS 32 AS SOLUBLE PHOSPHA TE
- eq | FOR TREATMENT OF POLYCY THEMIA N/A
X f VERA. LEUKEMIA AND BONE METASTASES
10 CF ¥ P -
WCER ThI0 MORDAEE A Qe ASNEEDED | I SPHORUS 32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT [N/A
10 CFR 35.100, SCHEDULE A, GRQUP i1l zmo MENT OF MALICNANT EFFUSIONS.
GOLD-198 AS COLLOID FOR INTRA
CAVITARY TREATMENT OF MALIGNANT N/A
10 CFR 35 100, SCHEDULE A, GROUP IV X | ASNEEDED || EFFUSIONS.
; IODINE-131 AS I0DIDE FOR TREATMENT | n /a0
10 CFR 35 100, SCHEDULE A, GROUP V N/A AsSNEEDED || OF THYROID CARCINOMA
e, T XENON-133 AS GAS OR GAS INSALINE FOR N/A
10 CFR 36100, SCHEDULE A, GROUP Vi BLOOOD FLOW STUDIES AND PULMONARY
N/A FUNCTION STUDIES
6b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.2, Sewec sources up to 4 mCi used tor
calibration and reference standards are authorized under Section 35 14(d) 10 CFR Part 35  and NEED NOT BE L ISYfD.I___ I'H |
LEMENT ss o » “‘8&‘ mu.u':‘umn SCRIBE PURPOSE OF USE
3 MASS NUMBE R DESCRIBE PU!
AND | PHYSICAL FORM | OF EACH FOR s 2P
p———r —— —I r - —
5}17 850618
1 1 PDR ..l'l
l ™ o 192810
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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 description of all the requested information Begin
each item on a separate sheet. Identity the item number and the date of the application in the lower right corner of bach page. 11
you indicate that an appendix to the medical licensing guide will be followed, do not submit the pages, but specity the revision
number and date of the referenced guide’ Regulatory Guide 10.8 YRev. . Date ,

*NOTE: All appendices referenced on this page are based on Regulatory Guide 10.8,

Eﬂ;:on 1, and are attached to the application. Some appendices have been slightly

15, GENERAL RULES FOR THE SAFE USE OF
7. MEDICAL ISOTOPES COMMITTEE  (Page 5) ' RADIQACTIVE MATERIAL (Check One) (Page 18)

L Appendix G Rules Followed:
K| basmesand Seecilies Auachedaid (See Page 5) IPOTGNE S Srbm Fom; ot

X Duties as in Appendix B, or Equivalent Rules Attached
{Check One)

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

—————————————————————————————————————

8. TRAINING AND EXPERIENCE (Page 7) X | Appendix H Procedures Followed, or

B s S RERCU STV DEFRD WISV VI N e : ;
X | ondee (See Page 7) Equivalent Procedures Attached

Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES (Check Onel(Page 20)
- e A —— s .._‘-.‘-_ﬁ
9. INSTRUMENTATION  (Check One) (Page 8) X | Appendix | Procedures Followed . or

m— et e e et e e et

x | Appendix C Form Attached, or Equivalent Procedures Attached

List by Name and Mode! Number 18. WASTE DISPOSAL (Check One)

X TApoem!in J Form Attached,; or

- - - SN S—— — p— i S ————————————— S

X o zsee page gs — Equivalent Information Attached

{Check One)
. , THERAPEUTIC USE OF RADIOPHARMACEUTICALS
Equivalent Procedures Attached. and 19. {Check One (page 23)

10. CALIBRATION OF INSTRUMENTS (Page 9)

Appendix D Procedures Followed for Dose
Calibrator ; or X |Appendix K Procedures Followed : or
{Check One)

Equivalent Procedures Attached Equivalent Procedures Attached

11, FACILITIES AND EQUIPMENT (Page 14) 20. THERAPEUTIC USE OF SEALED SOURCES

X | Description and Diagram Attached N/A|Detailed Information Attached: and

12. PERSONNEL TRAINING PROGRAM (page 15) Appendix L Procedures Followed  or T
f c ne

X | Description of Training Attached Equivalent Procedures Attached

13 #aOCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF

- RADIOACTIVE MATERIAL (Page 16) 21 RADIOACTIVE GASES (e.g., Xenon — 133)

Detailed Information Attached N/A |Detailed information Attached

V] CAUTI OR USE OF
PROCEDURES FOR SAFELY OPENING PACKAGES 22.
CONTAINING RADIOACTIVE MATERIALS RADIOACTIVE MATERIAL IN ANIMALS ——
(Check One) (Page 17) IN/A | Detailed Information Attached

PROCEDURES AND PRECAUTIONS FOR USE OF
23. RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6b

Appendix F Procedures Followed , or

Equivalent Procedures Attached r/A Detailed Information Attached

NRC FORA M
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24 PERSONNEL MONITORING DEVICES

sy SUPPLIER EXCHANGE FREQUENCY
(Check appropr.ate box |
R.S. Landauer, Jr. & Co.

Landauer, Division of Tech/Ops, Inc,

FiLm
X

Glenwood Science Park, Glenwoq
111, 60425

TL.OD

OTHER (Specity)

Figwm

b. FINGER ™o
See above

OTHER Specity/

Fiuwm

TLO

OTHER (Specrty)

d. OTHER (Specity) ALARA PROGRAM

This institution is committed to the ALARA program set forth in Appendix 0, attached to
this application beginning on page 27,

Uy

{ ’ b !
| Recer .- i ‘

Cri2 .
2% FOR PRIVATE PRACTICE LY

2 HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE

NAME OF HOSPITAL h ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOSPITAL ADMINISTRATOR

el

T i ¢ WHEN REQUESTING THERAPY PROCEDURES,
ATTACH A COPY OF RADIATION SAFETY PRECAU
CiTy Isvare | 2w cooe TIONS TO BE TAKEN AND LIST AVAILABLE
' ! RADIATION DETECTION INSTRUMENTS

26 CERTIFICATE
(This item must be completed by applicant)

The applicant and any official executing this certificate on behalf ot the apphicant named in | tem 1a certify that this apphcation s prepared n
conformity with Title 10, Code of Federal Regulations, Parts 30 and 35, and that all information contained heren, including any supplements
attached hereto, s true and correct 10 the best of our knowledge and bele! 5

4
%M.L’-_MA"_,_. o
b LICANT OR CERTIFYING OF FICIAL (Signature)

24
+ LICENSE FEE REQUIRED Ecmnns O A e ais

(See Section 170 31, 10 CFR 170) (1) NAME | Tyoe ofhm;

7 J e
A A ot 2 5T AT

e ottt

(1) LICENSE FEE CATEGORY 7B i2) TITCE i
m;_ul_./_ﬂf J

¢ DATE

) ucense Fee encLoseo s 150.00




PRIVACY ACT STATEMENT

Pursuant 10 5 US C 552a(¢)(3). enacted into law by section 3 of the Privacy Act of 1974 (Public Law 935791 1he tollowing
statement 15 turmished 1o individuals who supply information to the Nuciear Regulatory Commission on NRC Form 313M

This intormation s mamtained in a system of records designated as NRC 3 and described at 40 Federal Register 45334
(Ocrober 1, 1975)

1. AUTHORITY Secnions 81 and 161(b) of the Atomic Energy Act of 1954 as amended (42 USC 2111 and 2201(b))

2 PRINCIPAL PURPOSE(S) The information is evaluated by the NRC staft pursuant 1o the critera set torth i 10 CFR
Parts 30 36 to determine whether the application meets the requirements ot the Atomic Energy Act of 1954 as amended,
and the Commission’s requilations. for the issuance of a radioactive material license or amendment thereo!

3 ROUTINE USES The ntormanion may be used (a) to provide records to State health departments for ther intormation
and use, and (b) 10 provide information to Federal State and local health othicials and other peirsons i the event of ing
dent or exposure, for ther information, investigation. and protection of the public health and satety  The intormatian
may also be disclosed to appropnate Federal, State. and local agencies in the event that the information indiwcates a
violation or potential violation of law and in the course of an administrative or judicial proceeding  In addition this in
tormation may be transterred to an approprniate Fegeral, State. or local agency 10 the extent relevant and necessary for
a NRC decision or 10 an appropriate Federal agency 10 the extent relevant and necessary 101 that agency s decision about
vou A copy of the hcense ssued will r@utinely be placed n the NRC's Public Dogcument Room 1717 H Stieet NW |

Washington -0 C

4 WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PROVIDING
INFORMATION Disclosure of the requested information s voluntary 11 the requested intormation s not furnished,
however the application for radioactive material hcense, or amendment thereof will not be processed.

5 SYSTEM MANAGERI(S) AND ADDRESS Director Division of Fuel Cycle and Material Satety Oftice of Nuclear Mate
rial Satety and Safeguards, U S Nuclear Regulatory Commussion, Washington D € 20555

NRC FORM 313M
98
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The membership of this committee 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 administrator in the hospital's internal
chain of command;

3. a physician* specialist from each department where radioactive materials
are used; and

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

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

*Some departments, such as the nuclear pharmacy, may nct be under the supervision
of a physician. In these cases, the supervisory paramedical professional will be

RADIATION SAFETY/Medical Isotopes Committee
|
a member of the committee. !

Item 7
Page 5
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APPENDIX B

MEDICAL ISOTOPES COMMITTEE*

Responsibility

The committee is responsible for

Ensuring that all individuals who work with or in the
vicinity of radioactive material have sufficient training
and expenence to enable them to perform their duties
safely and in accordance with NRC regulations and
the conditions of the license

Ensuring that all use of radioactive material is con-
ducted in a safe manner and in accordance with NRC
regulations and the conditions of the license

Duties

The committee shall

Be familiar with all pertinent NRC regulations, the
terms of the license, and information submitted in sup-
port of the request for the license and its amendments.

Review the training and experience of all individuais
who use radioactive material (including physiciars,
technologists, physicists, and pharmacists) and deter-
mine that thewr qualifications are sufficient to enable
them to perform their duties safely and in accordance
with NRC regulations and the conditions of the license.

Establish a program to ensure that all individuals whose
duties may require them to work in the vicinity of
radioactive material (e g, nursing, security, and house-

keeping personnel) are properly instructed as required
by §19.12 of 10 CFR Part 19

Review and approve all requests for use of radioactive
matenal within the institution.

Prescribe special conditions that will be required dur-
ing a proposed use of radioactive material such as
requirements for bioassays, physical examinations of
users, and special monitoring procedures.

Review the entire radiation safety program at least
annually to determine that all activities are being con-
ducted safely and in accordance with NRC regulations
and the conditions of the license. The review shall
include an examination o! all records, reports from the
radiation safety officer, results of NRC inspection,
written safety procedures, and the adequacy of the
institution's menagement control system.

Recommend remedial action to correct any deficiencies
identified in the radiation safety program.

Maintain written records of all committee meetings,
actions, recommendations, and decisions.

Ensure that the byproduct material license is amended,
when necessary. prior to any changes in facilities,
equipment, policies, procedures, and personnel, as
specified in the license.

Meeting Frequency

The medical isotopes committee shall meet as often as neces
sary to conduct its business but not less than once in each
calendar quarter.

Item 7 Cont'd
Page 6




NAME OF AUTHORIZED USER* AUTHORIZATION

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

*If you wish to add additional names to the 1ist, follow the instructions in
Item B on page 4 of Requlatory Guide 10.8.

Item 8
Page 7
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APPENDIX C

INSTRUMENTATION
Survey ineters
a Manufacturer’s name: EDN
Manufacturer’s model number PSM 790
Number of instruments available 3
Minimum range - 0 B— ] ¥ TRT 10 mR/hr
Maximum range 0 mR/hr to 1000 mR/hr
b.  Manufacturer’s name Victoreen
Manufacturer’s model number i -
Number of instruments available - .
Minimum range 0 mR/mrto.__ =5 mR/hr
Maximum range  ___ _0 - mR/hrto s mR/hr

Dose calibrator

Manufacturer's name Capintec

Manufacturer’s model number CRC-6

Number of instruments available . :

Instruments used for diagnostic procedures

Manufacturer's
Type of Instrument Name
GCamma Camera Technicare

Other (e g, hguid scintillation counter, area monitor, velometer)

Model No.

438HR-11

Item 9
page 8




CALIBRATION OF SURVEY INSTRUMENTS

Check appropriate items.
Survey instruments will be calibrated at Jeast annually and following repair.

Calibration will be performed at two points on each scale used for radiation protection purposes, i.e.. at leastup
to ! R/hr,

The two points will be approximately 1/3 and 2/3 of full scale. A survey instrumeni may be considered properly
calibrated when the inst ument readings are within + 10 percent of the calculated or known values for cach point
checked. Readings within + 20 percent are considered acceptable if a calibration chart, graph, or response factor
ic prepared, attached to the instrument, and uscd to interpret readings to within + 10 percent. Also, when higher
scales are not checked or calibrated. an appropriate precautionary note will be posted on the instrument.

Survey instruments will be calibrated
a By the manufacturer
b At the licensee's facility

(1) Calibration source
Radicnuclide
Manufacturer's name
Model no.

Activity in millicuries
or

Exposure rate at a specified distance

Accuracy

Traceability to primary standard

(2) The calibration procedures in Section | of Appendix D will be used
or
(3) The step-by-step procedures, including radiation safety procedures, are attached.

By a consultant or outside firm

(1) Name __Rod Wimmer, Ph.D.

Location Columbus Hospital, 500 15th Ave. South, Great Falls, Mt.

(3) Procedures and sources

X 25-02337-03

have been approved by NRC and are on file in License No.

. DBVE 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 2’ - o/ Instrument Calibration ™
the consultant's re w8 form as attached.

are described in the 4+ ndthe consultant’s report will contain the information on

the attachew "Certiticacs of Instrument Calibration ™
the consultant’s reporting form as attached.

Item 10
Page 9




CALIBRATION OF DOSE CALIBRATOR

A Sources Used for Lincanty Test

(Check as appropriate)
X

Fizst elution from new Mo-99/Tc-99m generator

Ifoaenerators are not in use, a source of Tc-99m with
Other* (specify) @ctivity equivalent to the maximum activity assayed to
clinical situations will be used.

B Sources Used for Instrument Accuracy and Constancy Tests

Suggested

Radionuciide Activity (mCi) Activity (mCy) Accuracy
Co-$7 3.5 One millicurie or more within + 5%
Be-133 sl 100 microcuries or more yithin + 5%
Cs137 0.1-0.2 100 microcuries or more within + 57
Ra-226 1-2 _NA _N/A
N/A N/A N/A

C X The procedures descnbed in Section 2 of Appendix D will be used for calibration of the dose calibrator
or
e . Equivalent procedures are attached.

*For licensees who are not authorized for Mo-96/Tc-99m generators. activity must be cquivalent 1o the highest sctivily used.

Item 10 Cont'd
Page 10



APPENDIX D (Continued)

Section 2

METHODS FOR CALIBRATION OF DOSE CALIBRATOR*

All radiopharmaceuticals must be assayed for activity to
an accuracy of 10 percent. The most common instrument for
accomplishing this is an ionization-type dose calibrator. The
instrument must be checked for accurate operation at the time
of installation and penodically thereafter.

A Test for the following.
1 Instrument constancy (daily)

b Instrument accuracy (at installation and annually
thereafter)

3 Instrument lineanity (at installation and quarterly
thereafter)

4 Geometrical variation (at installation)

B After repair or adjustment of the dose calibrator, repeat
all the appropnate tests listed above (dependent upon
the nature of the repairs).

. Test for Instrument Constancy

Instrument constancy means that there is reproduci-
bility, within a stated acceptable degree of precisicn,
In measuring a constant activity over time. Assay at
least one relatively long-lived reference source such as
Cs-137, Co-57.** or Ra-226"* using a reproducible
geometry before each day's use of the instrument.
Preferably, at least two reference sources (for example,
3-5 mCi of Co-57 and 100-200 uCi of Cs-137 or 1-2
mg Ra-226 (with appropriate decay corrections) will
be alternated each day of use to test the instrument’s
performance over a range of photon energies and
source activities.

5 Assay each reference source using the appropniate
instrument setting (i.e., Cs-137 setting for Cs-137).

2. Measure hackground level at same instrument set-
ting, or check that automatic background sub-
traction is operating properly when blanks arc
nserted in the calibrator.

.
See ANSI N42.13-1978. “Calibration and Usage of Dose Calibrator
lonization Chambers for the Assay of Radionuchides™ Amm.n
l'!ooou'o:,d Standards Institute, Inc., 1430 Broadway, New York, N.Y.

-
Cn-57 and Ra-226 are not subject to NRC licensing; the respective
State ncy should be consulted to determine its requirements for
'mxg this material

3 Cailculate net activity of each source subtracting
out background leve!

4 For each source, plot net activity versus the day
of the year on semilog graph paper

S. Log the background levels

6. Indicate the predicted activity of each source
based on decay calculations and the +5 percent
limuts on the graph.

7. Repeat the procedure used for the Cs- 137 source
for all the commonly used radionuclide settings,

8 Vanations greater than +5 percent from the pre-
dicted activity indicate the need for instrument
repair or adjustment

9. investigate higher than normal background levels
to determine their ongin and to eliminate them
if possible by decontamination, relocation, etc

Inspect the instrument on a quarterly basis to ascertain
that the measurement chamber liner is in place and
that instrument zero is properly sel (see manufacturer's
instructions)

Test of Instrument Lineanty

The linearity of a dose calibrator should be ascertained
over the cntire range of activities employed. This test
will use 2 vial of Tc-99m whose activity is equivalent to
the max:mum anticipated activity to be assayed (e.g.,
the first elution from a new generator).

1. Assay the Tc-99m vial in the dose calibrator. and
subtract background level to obtain net activity
in millicuries

2. Repeat step | at time intervals of 6, 24, 30, and
4% hours after the initial assay

. | Uking the 30-hour activity inecasurement as a start-
ing point, calculate the predicted activities at 0.
6. 24, and 48 hours using the following table

Item 10 Cont'd
Page 11




Assay Time® (hr) Correction Factor
0 3163}
6 15853
24 1.998
30 1
48 0.126

Exampie * 1If the net activity measured at 30 hours
was 15625 mCi, the calculated activities for 6 and
48 hours would be 15625 mCi x 15853 = 2477
mCiand 15625 mCi x 0.126 = 1.97 mCi, respec-
tively.

4 On semi-log corrdinate paper, plot the
measured net activity and the
calculated activity versus time.

- The activities plotted should be within +5 percent
of the calculated activity if the instrument is
linear and functioning properly. Errors greater
than +5 percent indicate the need for repair or
adjustment of the instrument.

6. If instrument hnearity cannot be corrected, it will
be necessary in routine assays to use cither(a)an
aliquot of the eluate that can be accurately mea-
sured or (b) the graph constructed in step 4 to
relate measured activities to calculated activities

F. Test for Geometrical Variation

There may be significant geometrical vaniation in activy-
ty measured as a function of sample volume or configu-
ration, depending on the volume and size of the ioniza-
tion chamber used in the dose calibrator. The extent
of geometrical variation should be ascertained for
commonly used radionuclides and appropriate correc-
tion factors computed if variations are significant, i.¢.,
greater than +2 percent. (Even though correction fac-
tors may be provided by the manufacturer, the accu-
racy of these should be checked. ) When available from
the manufacturer, certified data on geometrical varia-
tions may be used in heu of these measurements.

To measure vanation with volume of liquid, a 30-cc
vial containing 2 mCi of Co-57 or other appropnate
radionuclide in a volume of | ml will be used.

1. Assay vial at the appropriate instrument setting,
and subtract background level to obtain net
activity

2. Increase the volume of liquid in the vial in steps
to 2, 4,8, 10, 20, and 25 ml by adding the appro-
priate amount of water or saline. After each addi- G
tion, gently shake viai to mix contents and assay

Assay times should be measured in whole hours and correction
tors 0 the third decimal place as indicated. The
= 6.02 hours has been used in calculating

as in step | (Follow pood radiation safety prac-
tices to avoud contammation and to miminnze
radiation exposure

3 Select one volume as a standard (such as the
volume of reference standard used in performing
the test for instrument accuracy ), and calculate
the ratio of measured activities for each volume
to the reference volume activity. This represents
the volume correction factor (CF)

Example: Hactivitiesof 204, 202, and 200 m(y
are measured for 4. 8 and 10 ml volumes and
10 ml 1s the reference volume selected

2.00
4 ml Volume CF = = = () 98
204

4 Plot the correction factors against the volume on
linear graph paper. Use this graph to select the
proper volume correction factors for routine
assay of that radionuchde

The true activity of a sample s calculated as
follows

True Activity = Measurcd Activity x
Correction Factor

where the correction factor used is for the same
volume and geometrical configuration as the
sample measured.

6. Similarly, the same activity of Co-57 1n a syninge
may be compared with that of 10 ml in a 30-cc
vial, and a correction factor may be calculated.

g 5 It should be noted that differences of 200 percent
in dose calibrator readings between glass and
plastic syringes have been observed for lower-
energy radionuclides such as I-125. which should
be assayed in a dose calibrator only if the reha
bility of such an assay cur be established. Glass
tubes and syringes may also vary enough in thick-
ness to cause significant errors in assaying 112§
Hence, adequate correction factors must be
cstablished.

An alternative to providing synnge calibration
factors is to simply assay the stock vial before
and after filling the syringe. The activity in the
syringe is then the difference in the two readings
(with a volume ccrrection f significant)

Test for Instrument Accuracy

Check the accuracy of the dose calibrator for several
radionuclides, including Cs- 137, Co-57, and Ba-133,
using appropriate reference standards whose activities
have been cahibrated by comparnisons with standard
sources that have been assaywd by NBS and documented

Item 10 Cont'd
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The actiity levels of the reference sources used should
approximate those levels normally encountered in chn-
wal use (e.g. Co-57, 3-5 millicuries) giving adequate
attention to source configuration. ldentify i your
application the three sources that you will use. State
nuclide, activity, and calibration accuracy. The lower-
energy reference standards (Tc-99m, Xe-133, 1-125)
must be in vials with the same thickness of glass as the
actual samples to be measured for best accuracy.

*

Assay the reference standard in the dose calibra-
tor at the appropnate setting, and subtract the
background level to obtain the net activity.

Repeat step | for a total of 3 determinations, and
average resalts.

The average activity determined in step 2 should
agrec with the certified activity of the reference
source within +5 percent after decay corrections.

Repeat the above steps for other commonly used
radionuchdes for which adequate reference stand-
ards are available

Keep a log of these calibration checks

Calibration checks that do not agree within
+5 percent indicate that the instrument should
be repaired or adjusted. If this is not possible, a
calibration factor should be calculated for use
dunng routine assays of radionuchides.

At the same time the instrument is being imtially
calibrated at the licensee's facility with the refer-
ence standards, place a long-lived source in the
calibrator, set the instrument, in turn, at the van-
ous radionuchde settings used (Cs-137, 1131,
Tc-99m, 1125, etc.), and record the readings.
These values may later be used to check instru-
ment calibration at each setting {after correcting
for decay of the long-lived source) without re-
quining more reference standards. Keep a log of
these initial and subsequent readings

Item 10 Cole PR D
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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).

€. 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 i1s well as other solid waste. If
this area is located outside your department, describe how the material
will be secured. Confirm that this area will be surveyed at least weekly,)

d. Preparation and dispensing of Group IIl kit radiopharmaceuticals (e.q.,
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.

; Item 11
Page 14



w1 28e4d
11 waljp

EXAM ROOM

Generator
storage _
area

Gamma
Camera

CAMERA ROOM

Cor————

| |

| — -

]

Ajff Pre

i

hield

lead bricks

" L-Block i
2" thick |
15 inches high Assembl
HOT LAB

Fizure 1

Long term

decay area

is located on
second floor

in seldom
occupied air
conditioning
maintenance area




I1.

PERSONNEL TRAINING PRNGRAM

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:

b.

A1l terms of the license pertinent to radiation safety.

Areas where radioactive material is used or stored.

Potential hazards associated with radioactive material.

Radiological safety procedures appropriate to their respective duties.
Pertinent NRC regulations.

Rules and regulations of the license.

Obligation to report unsafe conditions to the radiation safety officer.
Appropriate response to emergencies or unsafe conditions.

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

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 lTeast annually thereafter.
This information will Oe 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

The Supervisory Nuclear Medicine Technologist will
place all orders for radioactive materials and will ensure
that the requested matenals and quantities are auth-
orized by the license and that possession limits are not
exceeded.

A system for ordering and receiving radioactive mate-
rials will be established and maintained. The system

will consist minimally of the followingz -
a Ordering of routinely used materials

(1) Written records that identify the isotope,
compound, activity levels, and supphler,
etc., wili be used.

(2) The written records will be referenced when
opening or storing radioactive shipment.

(1) A written request® will be obtained from the
physician who will perform the procedure.

(2) Persons ordering the materials will refer-
ence the physician’s written request when
placing the order. The physician’s request
will indicate isotope, compound, activity
level, etc.

(3) The physician's written request will be ref-
erenced when receiving, opening, or stonng
the radioactive material.

c It is essential that written records® be maintained
for all ordering and receipt procedures,

During normal working hours, carmiers will be instructed
to deliver radioactive packages directly to the Nuclear
Medicine Department.

During off-duty hours, secunty personnel or other
designated individuals will accept delivery of radioac-

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

.ln the case of special orders, the physician's written request and
appropriate shipping/receipt records will be referenced and the dose
assayed prior to its administration.

b. Ordering of specially used materials (e g., thera-
peutic uses)

SAMPLE** MEMORANDUM
MEMORANDUM FOR: Security Personnel
FROM: Hospital Administrator
SUBJECT: RECEIPT OF PACKAGES CONTAINING RADIOACTIVE 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 thai neither he
nor the delivery vehicle is contaminated.

**RADIATION SAFETY OFFICER _

**OFFICE PHONE

**HOME PHONE

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