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- APPLICATION FOR MATERIALS LICENSE — MEDICAL l GAD AIA?
10CFR 35

INSTRUCTIONS - Complete items | through 26 i1 this & an imitial appication or an appi<ation for renewal of & license  Use suppiemental sheety
where necessary [ tem 26 must be completed on all / and signed  Retan one copy  Subimit original asd poe copy of entire
aoiication to - Director, Office of Nuclea Materials Satety and Sateguands. U S Nuciear Regulatory Commissioe Washington D C
206585 Upon approvai of thiz =/ ication, the applicant will receive a Materials License An NRC Materials License o5 s 10 accond
ance with the general requirements contaned in Title 10, Code of Federal Regulations, Part 30, and the Licensee & sutyect 1o Title 10
Code of Federal Regulations, Parts 19. 20 arxt 35 and the license fee provison of Title 10, Code of Federal Regulations Part 170 The
hcanse foe category should be stated i [tem 26 and the appropriate fee enciosed

1.a. NAME AND MAILING ADDRESS OF APPLICANT (institution, L.b STREET ADDRESS(ES) AT WHICH RADIOACTIVE MATERIAL

viem, clinic, physicisn, ete.) INCLUDE ZIP CODE WILL BE USE D (/f different from La) INSLUDE ZIP CODE
. Kalamazoo Cardioloxy, F.Ce. i
Borgess Professional Puilding North SAME

1717 Shaffer Street- North
Kalamazoo, Michigan 49001

TELEPHONE NO.: AREA cooe(616) 381 3521

4
(2. YERSON TC CONTACT REGARDING THIS APPLICATINN 3. THS IS AN APPLICATION FOR: (Check appropriate item)
Tony Mason, M.S. - 3 NEW LICENSE
b ] AMENDMEN' TO LICENSE NO, e
313, 662 3197 e [J RENEWAL OF LICENSE NO. |

TELEPHONE NO,. AREA CODE

4. \NDIVIDUAL USERS (Name individuals who wi il use or directly 5. RADIATION SAFETY OFFICER (RSO) (Name of person designatec

sunervise use of radioactive materal. Complete Supplements A and B as radiation safety officer  1f other than indiwitugl user complete resu-
for each individual, ) me of trauning and experience as in Supplement A |
Umakant S, Docter, M.D.
Stephen L. Peck, M.D. Stephen L., Peck, M.D,
7™ 62 RADIOACTIVE MATERIAL FOR MEDICAL USE I VR
TEMs | pAAXINUM MaRx | MAXIMUM
RADIOACTIVE MATERIAL DESIRED UL'.‘.:."O“ ADDITIONAL ITEMS. DESIRED nLI.I':'srs;ou
LB_Y!D IN: “x* | {In millicuries) “X | {In millicuries)
131
10 CFR 31.11 FOR IN VITRO STUDIES (',?;o,:':is' 3,:3,',?,?{,?:.{“ TR
10 CFR 36.120, SCHEDULE A, GROUP | ASNEEDED || PHOSPHORUS 32 AS SOLUBLE PHOSPHATE

s FOR TREATMENT OF POLYCYTHEMIA

S i 20 ek A AR NE VERA, LEUKEMIA AND BONE METASTASES
i ' ASWesiR0 PHOSPHORUS-32 AS COLLOIDAL CHROMIC

PHOSPHATE FOR INTRACAVITARY TREAT
10 CFR 35,100, SCHEDULE A, GROUP 111 MENT OF MALIGNANT EFFUSIONS.

GOLD-198 AS COLLOID FOR INTRA-
CAVITARY TREATMENT OF MALIGNANT

10 GFA 35,100, SCHEDULE A, GROUP |V AS NEEDED £ FFUSIONS. i
Fof']
IODINE- 131 AS IODIDE FOR TREATMENT:
10 CFR 36,100, SCHEDULE A, GROUP V ASNEEDED || OF THYROID CARCI ; m
XENON-133 AS GAS ORRSAS IN SALINE FOR
10 CFR 36.100, SCHEDULE A, GROUP VI BLOOO FLOW STUDIE %) vuﬁmmﬁ\
FUNCTION STUDIES. —+ o
6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN {TEM 6.a. rseated sources 4wl i for
calibration & wi reference standards are authorized uriger Section 35 14(d), 10 CFR Part 35 , EED NO»#FE LISTED.) .
ELEMENT AND MA cmﬂl. “SFX’”CLI.K?UNIES. B ~
] e |
O MASS NUMBER O . g O o e DESCRYSE PUAPOSE OF USE
| Technetium=99m Labelled DTPA 400 mC{ Cardiac imaging 4 studies
| 4 ' L Tertechnetate of cardiac function
Pyrophosphate
Labelled HSA




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
dach item on a separate sheet, Identify the itermn number and the date of the application in the lower right corner of each page. it
you indicate that an appendix to the medical licensing guide will be followed, do not submit the pages, but specify the revision

number and date of the referenced guide: Regulatory Guide 108

, Rev. Date:

7. MEDICAL ISOTOPES COMMITTEE N/A

o

15.

GENERAL RULES FOR THE SAFE USE OF
RADIOACTIVE MATERIAL (Check One)

Appendix G Rules Followed; or

Names and Specialities Attached; and X
Duties as in Appendix B; or Equivalent Rules Attached
{Check One)
Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check One)
8. TRAINING AND EXPERIENCE See Attached X |Appendix H Procedures Folloved; or
::::phnwms A & B Attached for Each Individual User; Equivalent Pr sures Attached
Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES (Check One)
9. INSTRUMENTATION  (Check One) X |Appendix | Procedures Followed; or cae Modificatio
xx | Appendix C Form Attached; or Equivalent Procedures Attached
List by Name and Model Number 18. WASTE DISPOSAL (Check One)

10. CALIBRATION OF INSTRUMENTS

Appendix J Form Attached; or

Appendix D Procedures Followed for Survey

Inst ;
nstruments; or (Check One)

Equivalent Information Attached

THERAPEUTIC USE OF RADIOPHARMACEUTICALS

x Equivalent Procedures Attached; and 19. (Check One)
Appendix D Procedures Followed for Dose )
X |Calibrator; or Appendix K Procedures Followed ; or
(Check One)
Equivalent Procedures Attached Equivalent Procedures Attached
11. FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES

-

X | Description and Diagram Attached Detailed Information Attached; and
12. PERSONNEL TRAINING PROGRAM Appendix L Procedures Followed; or
- {Check One)
X | Description of Training Attached Equivalent Procedures Attached
13, PROCEDURES FOR ORDERING AND RECEIVING . PROCEDURES AND PRECAUTIONS FOR USE OF
" RADIOACTIVE MATERIAL 21. RADIOACTIVE GASES {e.g., Xenon — 133)
X Detailed Information Attached Detailed Information Attached
PROCEDURES FOR SAFELY OPENING PACKAGES 22. PROCEDURES AND PRECAUTIONS FOR USE OF
14.  CONTAINING RADIOACTIVE MATERIALS RADIOACTIVE MATERIAL IN ANIMALS
{Check One) Detailed Information Attached
) PROCEDURES AND PRECAUTIONS FOR USE OF
F y
Appendix F Procedures Followed:; or 23. RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b
X Equivalent Procedures Attached Detailed Information Attached
FORM NRC-313Mm i A
(8-78) Page 2




24. PERSONNEL MONITORING DEVICES

TYPE

(Chack appro®iae box) SUPPLIER EXCHANGE FREQUENCY
Fim R. S. Landauer Monthly
8 :o“::t WO
OTHER [Specity)
Fium
S — oot R. S. Landauer Monthly
OTHER Specify)
FiLm
. WRIST o
OTHER [Specify)

d. OTHER (Specity)

% FORPRIVATE PRACTICE APPLICANTS ONLY

8 HMOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE MATE RIAL

NAME OF HOSPITAL

6 ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOSPITAL ADMINISTRATOR

MAILING ADDRESS

CITy

¢ WHEN REQUESTING THERAPY PROCEDURES,
ATTACH A COPY OF RADIATION SAFETY PRECAU-

[sun Pw COUE TIONS TO BE TAKEN AND LIST AVAILABLE

RADIATION DETECTION INSTRUMENTS

26 CERTIFICATE
(This item must be completed by spplicant)

The apolicant and eny official executing this certificate on benall of the Jppicant named in Ltem 13 certily that this Jpphcaton s prapared in
contormity mth Titie 10 Code of Federal Raguiations Parts J0 and 35, and that all intarmatian contaned herwn includ Mv supplementy
Sttached hereto, 5 true and corfect 10 the et of Jur knowiedge and belie!

K

b APPLICANT OR CE r.q»ﬁw@ﬁfsmmni

(2) LICENSE FEE ENCLOSED $

580,00

a LICENSE FEE REQUIRED X
(See Secvan 170 31, 10 CFA 170) ey ey v
Umakant S, DoctorA.D.
{1) LICENSE FEE CATEGORY 12) TITLE i
7B Administrator
¢ DATE

FORM NRC-313M (8-78)
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PRIVACY ACT STATEMENT

Fursuant 10 5 US.C. 552a(e)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93-579), the following
statement is furnished to individuals who supply information to the Nuclea: Regulatory Commission en Form NRC-313M.
This information is maintained in a system of records designated as N «C-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 US.C 2111 and 2201(b}).

2. PRINCIPAL PURPOSE(S) The infurmation is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR
Parts 30-36 to determine whether the application meets the requirements of the Atomic Energy Act of 1954, as amended,
and the Commission’s regulations, for the issuance of a radioactive material license or amendment thereof.

3. ROUTINE USES The information may be used: (a) to provide records to State health departments for their infor nation
and use, and (b) to provide information to Federal, State, and local heaith officials and other persons in the eveit of inci-
dent or exposute, for their information, investigation, and protection of the public health and safety The iaformation
may aiso be disclosed 1o appropriate Federal, State, and local agencies in the event that the information indicates a
violatien or potential violation of law and in the course of an administrative or judicial proceeding. In addition, this in-
formation may be transferred to an appropriate Federal, State, or local agency to the extent relevant and necessary 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 license issued will routinely be placed in the NRC’s Public Document Room, 1717 H Street, NW.
Washington, D.C

4 WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY ANDEFFECT ON INDIVIDUAL OF NOT PROVIDING
INFORMATION Disclosure of the requested information is voluntary  |f the requested information s not furnished
however, the application for radioactive material license, or amendment thereof, will not be processed,

5 SYSTEM MANAGERIS) AND ADDRESS Director, Division of Fuel Cycle and Material Safety, O ice of Nuclear Mate.
rial Safety and Sateguards, U.S Nuclear Regulatory Commission, Washington, D.C. 20555, ‘

FORM NRC-313M
8-78)

Page 4



AUTHORIZED USERS
(also Item 8, Training and Experience )

Jewrd Sm
a $sv
k (zu"’) (g E
%" 1, Umakant S. Doctor, M.D, =5,
gL (see license # 21-12275-02)  “c,

2. Stephen L, Peck, M.D.
(see license # 21-17275=02)
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% . . Item 9

APPENDIX C
INSTRUMENTATION
Survey meters
' N Manufacturer's name: Ludlum
Manufacturer's model number #3
Number of instruments available - .
Minimum range - _.9_‘2__.__.. mR/hr to 0.5 mR/hr
Maximum range: __0s0 __ mR/hrto 30 mR/hr
b.  Manufacturer’s name
Manufacturer’s model number:
Number of instruments available -
Minimum range : mR/hrto ___ mR/hr
Maximumn range mR/hr to mR/hr
Dose calibrator
Manufacturer’s name Capintec
Manufacturer’s model number CRC 7
Number of instruments available : L
Instr iments used for diagnostic procedures
Manufacturer's
Type of Instrument Name Model No,
Gamma Camera Baird System 77

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

10.8-21



Check appropriate items.

X

X _1
3

X

X

Item 10

CALIBRATION OF SURVEY INSTRUMENTS

Survey instruments will be calibrated at least annually and following repaic.

Calibration will be performed at two points on each scale used for radiation protection purposes, f.e. at leastup

to | 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 instrument readings are within + 10 percent of the calculated or known values for each point
checked Readings within + 20 percent are considered acceptable if a calibration chart, graph, or response factor
is prepared, attached to the instrument, and uscd to interpret readings to within + 10 percent. Also, when higher
scales ase not checked or calibrated. an appropriate precautionary note will be posted on the instrument.

Survey instruments will be calibrated

'y By the manufacturer

b At the licensee's facility

(81

(2)

(3)

Calibration source

Manufacturer's name

Model no.

Activity in millicuries
or

Fxposure rate at a specified distance

Accuracy

Traceability to primary standard

The calibration procedures in Section 1 of Appendix D will be used
or
The step-by-step procedures, including radiation safety procedures, are attached.

'3 By a consultant or outside firm

(tn
2)

(3)

Name Medical Physics Consultants, Inc.

Locstion 3200 W. Liberty, Suite F1, Ann Arbor, ML 48103

Procedures and sources

hevs eon approved by NAC and are o s in Lisanee No 21~ 20153 -01

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

the attached “Certificate of Instrument Calibration ™
the consultant’s reporting form as attached.

are described in the attachment, and the consultant's report will contain the information on

the attached “Certificate of Instrument Calibration ™
the consultant’s reporting form as attached.

10.8-25
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- Medical Physics Consultants, Inc.

CERTIFICATE OF INSTRUMENT CALIBRATION

For:

Instrument:

3200 West Liberty, Suite F1
Ann Arbor. Michigan 48103
1313) 662-3197

Manufacturer-

Type-

Model Number-
Serial Number-

Calibration Source:

Calibration Data:

Exposure
rate

Comments:

Calibrated by:

Exposure Rate at

Nuclide Specified Distance
Cs=137 26.0 mR/h at 1 m
Instrument Exposure
reading rate
(mR/h) (mR/h)
Date:

Calibration
Accuracy

Instrument
reading
(mR/h)



Item 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-ty pe dose calibrator. The
instrument must be checked for accurate operation at the time
of installation and periodically therealter.

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

2 Instrument accuracy (at installation and annually
thereafter)

3 Instrument linearity (at installation and quarterly
thereafter)

4 Geometnical vanation (at installation)

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

C.  Test for Instrument Constancy
Instrument constancy means that there is reproduci-

bility, within a stated acceptable degree of precision,
in measuring a constant activity over time. Assay at

least one relatively long-lived reference saurce such as D.

Cs137, Co-57,** or Ra226** using a reproducible
grometry before each day's use of the instrument.
Preferably, at least two reference sources (for exampie,
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 E.

performance over a range of photon energies and
source activities.

I Assay each reference source using the appropriate
instrument setting (i.e., Ce 137 setting for Cs-137).

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

&CWMI}N‘"“C‘M&.MM Dlvm
Ionization Chambers for the Amay of Radionuchides’” Anul.::

National Institute, L]

...'”. Inc., 1430 Broadway, New York, N.Y.
C»ﬂ-‘l&m to NRC licensing, the respe

J‘. m 1o determine bn«huu:":

10.8-27

3 Calculate net activity of each source subtracting
out background level

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

3. Log the background levels.

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

L Repeat the procedure used for the Cs 137 source
for all the commonly used radionuclide settings.

8 Variations 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 origin and to eliminate them
if possible by decontamination, relocation, etc

Inspect the instrument on 8 quarterly basis to ascertain
that the measurement chamber liner is in place and
that instrument zero is properly set (see manufacturer's
instructions).

Test of Instrument Linearity

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

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

2. Repeat step | 2* time intervals of 6, 24, 30, and
48 hours after the initial assay.

3. Using the 30-hour activity measurement as a start-
ing point, calculate the predicted activities at 0,
6, 24, and 48 hours using the following table:



Assay Time® (hr) Correction Factor

0 31633

‘ 6 15.853
24 1.99%
30 1

48 0.126

Example  If the net activity measured at 30 hours
was 15625 mCi, the caiculated activities for 6 and
48 hours would be 15625 mCi x 15 853=2477
mCiand 15625 mCi x 0.126 = 1.97 m(), respec-
tively.

4. On log-log coordinate paper, plot the measured
net activity (for each time interval) versus the
calculated activity (for the same time interval).

S, The activities plotted should be within + S percent
of the calculated activity if the instrument ic
linear and functioning properly Frrors greater
than +5 percent indicate the need for repair or
adjustment of the instrument,

6. If instrument linearity cannot be corrected, it will
be necessary in routine assaysto use either(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

Test for Geometrical Variation

There may be significant geometrical vaniation in activi-
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 geometiical variation should be ascertained for
commonly used radionuclides and appropriate correc-
tion factors computed if variations are significant, i.e
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 lieu of these measurements

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

I 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-
tion, gently shake vial to mix contents and assay

10828

as in step | (Follow good radiation safety prac
tices to avoid contamination and to minumize
radiation exposure )

1 Seiect 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 lactor (CF),

Example  If activitiesof 204, 202 and 200 m(
are measured for 4. 8 and 10 ml volumes and
10 ml is the reference volume selected.

2.00
4 ml Volume (F = =—— = .98
m u 104

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 radionuchide.

The true activity of a sample is calculated as
follows

True Activity = Measurcd Activity x
Correction Factor

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

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

7. 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 1125, which should
be assayed in a dose calibrator only if the relia
bility of such an assay can be established. Glass
tubes and syringes may also vary enough in thick-
ness to cause significant errors in assaying §-125.
Hence, adequate correction factors must be
established.

An alternative to providing syrnnge 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 correction if significant)

Test for Instrument Accuracy

Check the accuracy of the dose calibrator for several
radionuclides, including Cs 137, Co-57, and Ba- 13},
using appropriate reference standards whose activities
have been calibrated by comparisons with standard
sources that have been assayed by NBS and docwnented.

CowtroLNO. 7 98 6 2



The activity levels of the reference sources used should
approximate thoseé levels narmal’; encountered in clin-
ical use (e.g. Co-57, 3-5 millicuries) giving adequate
attention to source configuration. ldentify in your
application the three sources that you will use. State
nuclide, activity, and calibration accuracy. The lower-
energy reference standards (Tc-99m, Xe-133, 1125)
must be invials with the same thickness of glass as the
actual samples to be measured for best accuracy.

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

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

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

10.8-29

Repeat the above steps for other commonly used
radionuclides 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, »
calibration factor should be calculated for use
during routine assays of radionuclides.

At the same time the instrument is being initially
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 vark
ous radionuclide settings used (Cy- 137, 1131,
Te: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-
quiring more reference standards. Keep a log of
these initial and subsequent readings.



CALIBRATION OF DOSE CALIBRATO®

Sources Used for Lincarity Test

(Check as appropriate)
First elution from new Mo-99/1¢-99m generator

e Other® (specify) il [ose

Sources Used for Instiament Accuracy and Constancy Tests
Suggested

Radionuchde Activity (mCi) Activity (mCi) Accuracy
Co-$7 »s - T S
Ba i1} 0105 ——— s ——

. 5%

Cr1? 0102 200 uCl -
Ra 226 -2

. The procedures described in Section 2 of Appendin D will be used for calibration of the dose calibrator
or

o FQuivalent procedures are attached

*For licensees who aee not suthorieed for nu'mcmm.,uu-mmnwuwmum,mv

10 830
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PERSONNEL TRAINING PROGRAM

The training program will be of sufficient scope to ensure that all
personnel, including clerical, nursing, housekeeping, and security
personnel, receive proper instruction in the items specified in
Section 19.12 of 10 CFR Part 19, including:

a. Areas vhere radiocactive material is used or stored.
Potential hazards associated with radiocactive material.

Radiological safety procedures appropriate to their
respective duties.

Pertinent NRC regulations.

The rules and regulations of the license,

The pertinent terms of the license.

Their obligation to report unsafe conditions.

. Apprupriate response to emergencies or unsafe conditions.

Their right to be informed of their radiation exposure and
biocassay results.

n o

. oEm w8

Personnel will be properly instructed:

a. Before sssuming their duties with or in the vicinity of
radicactive materials.

b. During annual refresher training.

Whenever there is a significant change in duties, regulations,
or the terms of the license,
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APPENDIX E
PROCEDURES FOR ONDERING AND ACCEPTING DELIVERY

. OF RADIOACTIVE MATERIAL

Ihe Supervisory Nuclesr Medicine Technologist will (1) A written request® will be obtained from the

place all orders fot radlosctive materials ard will ensure physiclan who will perform the procedure.

that the requested materials and quantities sre auth-

otired by the license and that possession limits sre not (2) Persons ordering the materialy will refer

exnceeded ence the physiclan's weltten request when
placing the order. The physiclan’'s request
will Indicate lsotope, compound, scthvity

A system for ordering and receiving radlonctive mate. level, ete.

viale will be established and maintained, The rystem '

wiil consist minimally of the following. (1) The physician’'s written request will be ref-
erenced when receiving, opening, ot storing
the radioactive material.

) Ordering of routinely used materiale
' e Misessentinl that weitten records® be maintalned

for all ordering and recelpt procedures
(1) Wiltten records that Identify the lwotope,
compound, sctivity levels, and supplier, 3 During normal working hours, earriers will be Instructed

ele, will be wsed. to deliver radiosctive packages directly to the Nuclear
Medicine Department.

(1) The weitten records will be referenced when 4. Duiing off-duty hours, security personnel or other
opening or storing radioactive shipment designated Individuals will accept delivery of radloac:
tive packages In sccordance with the procedures out:

lined In the sample memorandum below,
s . it ]
. :::::?.:: Wockily 90 motorkhs (0.4, e 2’.'.?’4’?";%.“ E-’."&'«‘.’&'«T mm‘vm:r m &-

**SAMPLE MEMORANDUM
MEMORANDUM FOR: Security Personnel

FROM: Facility Administrator
SUBJECT: RECEIPT OF PACKAGES CONTAINING RADIOACTIVE MATERIAL

Any package containing radioactive material that arrives between 4:30 p.m,
and 7:00 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 re-lock the door,

I1f the package is wet or appears to be damaged immediately contact the
Radiation Safety Officer., Ask the carrier to remain until it can be
determined that neither he nor the delivery vehicle is contaminated.

S*RADIATION SAFETY OFFICER

**OFFICE PHONE

**HOME PHONE

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



fiom 1"

RECETVING, OFENING, AND LOGAING PACYAGES
CONTAINING, RADICACTIVE MATERIALS

1, Always wear gloves when opening packapges,

2. Monitor the exposure rates at the package surface and at three feet from
the package surface, 1f the exposure rate at the surface exceeds 200 m?/hr
or if the exposure rate at three feet exceeds 10 mR/hr, do not open it,
Place the package behind a protective barrier and notify the Radiation
Protection Cfficer (RSC),

3, Cpen the outer package and remove the packing slip. “pen the inner
packase and verify that the contents ajsree in activity, chemical form,
and calibraticn date with the packing slip.

A, Check for poseible breakape of seale or containers, loss of liquid, or
change in celor of liguid-absorhing materjals,

Se If the package appears intact, remove the radicactive material fro-
the cuter pa~kame and place it behind a lead shield, If the shipment
appears damased or discrepant in any way, do not remove the radicactive
material, Notify the REC,

6, With the radicactive materia) removed, monitor the cuter surface and
inner contents for contamination using a low range survey meter, If
contamination is found, notify the RSC,

7. Store the radicactive materials in the appropriate rlace,

A, I1f contarinetion is Tound on packaring materials, swipe the individua’
contajners for rewsxsb'lq erptarination, 1f the e ntamination exceeds

0,01 uwli per 100 e’ , contact the “uclear Fepulatnry “rmmission immed=
fatelvy alsc notify the deliverins carrier, (Section 20,208 »f 10 ¥R 20),

9, "rnused radicactive materials are either returned to the supplier or

gtored until thev have decaved to below backpround levels, leep a
record of how eack radicactive container recejved is disposed of,

gowtrRoLNo. 7 93 6 %
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ITtem 15

GENERAL RULES FOR SAFE USE OF RADIOACTIVE MATERIAL

Wear laboratory coats or other protective clothing at
all times in areas where radioactive materials are used.

Wear disposable gloves at all times while handling
radioactive materials.

Monitor hands and clothing for contamination after
each procedure or before leaving the area,

Always use syringe shields for routine preparation of
patient doses and administration to patients, except in
circumstances such as pediatric cases when their use
would compromise the patieni's weli-being. In these
exceptional cases, use other protective methods such
as remote delivery of the dose (e g . through use of a
butterfly valve).

s Do not eat, drink, smoke, or apply cosmetics in any
area where radioactive material 1s stored or used.

b. Do not store food. dnnk, or personal effects with
radioactive matenal.

4 Assay each patient dose in the dose calibrator prior
to administration. Do not use any doses that differ
from the prescribed dose by more than 10 percent.

b. For therapeutic doses, also check the patient's name,
the radionuchide, the chemical form, and the activ-

10838
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ity vs. the order wrilten by the physician who will
perform the procedure.

Wear personnel monitoring devices (film hadge or TLI))
at all times while in areas where radioachive malerials
are used or stored. These devices should be worn at
chest or waist level, Personnel monitoring devices when
not being worn (o monitor occupational exposures
should be stored in a designated low background arca.

Wear TLD finger badges Juring elution of generator and
preparation, assay, and injection of radiopharmuceuts
cals.

Dispose of radioactive waste only in specially designated
and properly shielded receptacles.

Never pipette by mouth.

Survey generator, kil preparation, and injection areas
for contamination after each procedure or at the end
of the day. Decontaminate if necessary.

Confine radicactive solutions in covered containers
plainly dentified and labeled with name of compound,
radionuchde. date, activity, and radiation level, f
applicable

Always transport radioactive matenial in shielded
containers
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EMERGENCY PROCEDURES

Minor Spills

NOTIFY  Notify persons in the area that a spill has
occurred.

PREVENT THE SPREAD : Cover the spill with absorb-
ent paper.

CLEAN UP: Use disposable gloves and remote handling
tongs. Carefully fold the absorbent paper and pad. In-
sert into a plastic bag and dispose of in the radioactive
waste container. Also insert into the plastic bag all other
contaminated matenals such as disposable gloves.

SURVEY: With a low-range, thin-window G-M survey
meter, check the area around the spill, hands, and
clothing for contamination.

REPORT Report incident to the Radiation Safety
Officer.

Major Spills

CLEAR THE AREA Notify all persons not involved
in the spill to vacate the room.

PREVENT THE SPREAD  Cover the spill with absorb-
ent pads, but do not attempt to clean it up. Confine
the movement of all personnel potentially contami-
nated to prevent the spread.

.

e

SHIELD THE SOURCE  If possibie, the spill should
be shielded, but only if it can be done without further
contaminatic v or without significantly increasing
your radiation exposure

CLOSE THE ROOM Leave the room and lock the
door(s) to prevent entry

CALL FOR HELP Notify the Radiation Safety Offy-
cer immediately.

PERSONNEL DECONTAMINATION: Contaminated
clothing should be removed and stored for further evalu-
ation by the Radiation Safety Officer. If the spillison
the skin, flush thoroughly and then wash with mild
soap and lukewarm water.

RADIATION SAFETY OFFICER -
OFFICE PHONE '
HOME PHONE

ALTERNATE NAMES AND TELEPHONE NUMBERS
DESIGNATED BY RADIATION SAFETY OFFICER

- —

.
The appropriate information for your facility should be supphed

in these blan

when posting these procedures or submitting them

with the application

## On the actual sheet to be posted, this information will be
filled in and updated as necessary,

10.8-37
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AREA SURVEY PROCEDURES

All elution, preparation, and injection arcas will be
surveyed daily with an appropriately low-range survey
meter and decontaminated if necessary.®

Laboratory areas where only small quantities of radio-
sctive material are used (less than 200 pCi) will be
surveyed monthly.

Waste storage areas and all other laboratory areas will
be surveyed weekly,

The weekly shd monthly surveys will consist of

A measurement of radiation levels with a survey
meter sufficiently sensitive to detect 0.1 mR/hr,

A series of wipe tests to measure contamination
levels. The method for performing wipe tests will
be sufficiently sensitive to detect 200 dpm per
100 cm? for the contaminant involved. Wipes of
clution and preparstion arcas or other “high
background™ areas will be removed (o ¢ low back-
ground area for measurement.

.
For datly surveys where no sbaormal ¢ are found, only the
‘ y no A posutes '."“n 6.

date, the tification of the person performing the survey
survey results will be recorded.

Madsa ' & T+ -~
oaificationg L ems 1sDe

A « } »'¥ i
4.,b, and &, should

A permanent record will be kept of all survey results,
including negative results, The record will include :

LB

Location, date, and identification of equipment
used, including the senal number and pertinent
counting efficiencies.

Name of ptmr; conducting the survey,

Drawing of area surveyed, identifying relevant
features such as active storage areas, active waste
areas, etc.

Measured exposure rates, keyed to location on the
drawing (point oul rates thal require corrective
action).

Detected contamination levels, keyed to loca
tions on drawing.

Corrective action taken in the case of contamina
tion or excessive exposure rates, reduced con-
tamination levels or exposure rates after correc
tive action, and any appropriate comments

Ares will be cleaned if the contamination level exceeds
200 dpm/100 cm?,

i’

be modified t- read "Any areas

indicating removahle contamination above background,
upon wipe testing, will be cleaned,” (Eliminating the
200 Apm per 100 em? statement), Wipe tests will be

checked with a &0  gurvey meter on its most sensitive

scale, The wipe will

ecund lecs $har 05 .'“.;',/.'!'.

be checked in ar area with b=

A backpround reading will

be recorded with each wipe test result,

10.839
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APPENDIX J

WASTE DISPOSAL

In view of the recent problems with shallow-land burial sites used by commercial waste disposal
firms, NRC is encouraging its licensees to reduce the volume of wasies sent to these facilities,
Important steps in volume reduction are to segregate radioactive from nonradioactive waste, to
hoid short-lived radicactive waste for decay in storage, and to release ccrlain matcrials in the
sanitary sewer in accordance with §20.303 of 10 CTR Part 20.

Liquid waste will be disposed of (check as appropnate)

X

4
S ——

In the sanitary sewer system in accordance with
§20.303 of 10 CFR Part 20.

—— By commercial waste disposal service (sec also
Item 4 below)

— Other (specify)

2. Mo99/Tc-99m generators will be (check as appropriate)
Returned to the manufacturer for disposal.

Held for decay® until radiation levels, as mea-
sured in 8 low backgrour d area with a low-level
survey meter and with all shielding removed, have
reached background levels. All radiation labels
will be removed or obliterated, and the generators
will be disposed of as normal trash.**

that m described in | 1 end
waste ot m?h::"lﬂ. in ltem

-

These genersion contain longdived radiowmotopic contami-
nants m.o%nnv:n-h-mn::ﬂa
mh-w‘nm'nmmubuw«
prior to dwposal .

Disposed of by commercial waste disposal serv-
ice (sec also ltem 4 below).

Other (specify):

Other solid waste will be (check as appropriate)

L Meld for decay® until radistion levels, as mes
sured in a low background area with a low-level
survey meter and with all shielding removed. have
reached background levels. All radiation labels
will be removed or obliterated. and the wasle
will be disposed of in normal trash

Disposed of by commercial waste disposal serv-
ice (see also ltem 4 below).

i Other (specily)

4,  The commercial waste disposal service used will he

(Name) (City, State)

NRC/Agreement State License No

-

10.84)



APPENLIX O

MODEL PROGRAM FOR MAINTAINING OCCUPATIONAL RADIATION EXPOSURES
AT MEDICAL INSTITUTIONS ALARA

8.

(Licensee’s Name)
—aluly 1, 1985

(Date)

Management Comuntment

.

W, the management of this tmedical tacihity,
hospatal, ¢te b are committed to the progiam
described v tus paper tor Keeping esposiies
Comadevichinsl aned cotlective b as low as is reasonably
achevable CALARAL In avvond with this coum-
witment, we herehy desenbe an adimmesttative
organiz ttion tor tadistion sabc Ly and will develop
the necessary written policy, procedures, anid
mstr tions (o foster the ALARA concept with-
i onr instiution. 1 he orgamization will i lade
5 Kauhation Salety Conppmites (RSC) and a
Roadistion Safety Otfwer (RNO))

Wo will perforn o foomal annogl review of e
radeat o safety  prograss, unduding ALARA
comsslerations, This shall mclode revicws of
opetating peocalurcs ansd past exposite tecanls,
wepedtions, cic . and consaliabions with e
radiatm protectiont stal! or outsude consuilants,

Meodiba ation to operatmg and mantenopoe pro-
cedures and 1o cquipment and Tachhios will be
masde where they will reduce exposures anlessy
the wont, 1 oae gdigment, s considered (o be
uagistilied. We will be ahble to demonstrate, of
noecesiary  that nnpros ements have been soupht,
ot mondifi ations bave heen asidered, and th o
ey have been implemented wher reasonahie
Wiere nadifications have been recomme nided
but mot implemented, we will be propared o
describe the reasons for not implementing them

I adibition to amamtammng doses toimdodials
as Far Yclovw thie Bants s is feasonably achiesable,
the s of the doses weoewed by all expessid
v hwnials will abso be montuned ot the hoowesd
e teoable hovel B would pod b desicabhe b
exampie, to hokd thie Biehest doses toimdissdials
for s s tpon of the gpphicable Baat o thigs
iwerdved exposing additiemal people and syl
wantly morcaang the sum of reliafion deses
rocvived by ol invalved fodivnduals

TEvivate practice physicrin licemses dh mot ingdude an 185

1ns7

2

Radiation Safety Committee (RSO )

A

Review of Propased Users and Uses

thy The RSO will ihoroughly  review  the
qualifscationy . of  vach applicant  wilh
wapret 1o the types and guantities of
matenals  and  wses for o which e has
apprhed o gnsare that the apphcant will
be able to take appropriate measures o
matinbas exposire ALANA,

(1) When consilenng a ncw wse ol hyprodoct
materl the RSC woll review the eliorny
of the applicont o manban exposnm
ALARA he sesas shissibd Tusve systematized
prowedurs o ensuine ALARA amil shall
have  mcorporated Hhe wse of cpecial

coppipment sl as sy ninpe shiehls, tubisy

phwes, ele,, i lus propowd use

3 The RSU will ensuee tha the veer ustites
Wes pres eabitres and (hat Gose wirll be Al AKA
Crnhvidual gmd colles trve )

el gation of Authority

R padicions delegation of RSC puthormty i
cesential 1o the emlorement of an ALAKRA
prentran: )

(1 Ihe BSC will delepate authonity 1o the
RSO Poe enforcement of the AL ARA
oo

() IThe RSE will spport the RSO i thow
wkaniees whore ot swneovssary for the RY6O
Poo asaet bisfhor authorty Whore i
KN has twen oserruded, the Comntiey
will recnnd the Basis for s ot o He
wanates of  the Comamnttoe s guattorly
muy iy

'Hn- PESOY e vt Pros e PR e B el s S st the

pespomaibabition of the HOSC wdor St )




= Review of ALARA Program

- 1y The RSO all encoutape ol s tocvn w
vurtent procedures ind develop new e
cediges o appropnate to implement the
ALARA comeept,

(20 The RSO will perforin o quarterly revicw
ol ovcupatonal radiatiomn exposire with
parbiudar attention 1o stances where
Investigationat Lovels i Table @1 Below
e eveceded The pongipal purpose of
this roview v b assess Hiomds in escuipae
Bl expossre as ammdes of the ALARA
program quality and to decrde of gotiom w
woartantod when fnvestivational Levels are
excveded fsee Soction B, ¥

F3y  The RSO wild evaluate ouwr mstitubion’s
overall efforts for maintamng exposires
ALARA an an anmual bysic This peovew
will b lude the eftorts <o the RSO autha
rized weers, aned workees as well as thow
of managemoent.

3 Radiation Salety Oflicer (RS6)
1] Annual and Quarterty Roview

(1) Anmual revicw of the radiastion safety proe
pram, L he RSO will perform an annval 1o
view of the radiation safely program lot
adberence to ALARA concepts Reviews
of specific procedures may be conducted
on a mote freguent basis,

4

(2)  Quarteriy review of occupationsl expo-
sures. The RSO will review at least quar
terly the external radiation exposures of
authorized users and workers to detenmine
that their exposutes are ALARA in accord-
ance with the provisions of Section 6 of
this program.

(3 Quarterly review of recorils of radiation
level surveys, The HSO will review radia:
tiont levels i anrestricted and restricted
areas e determiine thatl they were sl
ALARA Jevels dinng the previous quatter

h Filucatioen Respoosibilibies for ALARA Program
€10 e RSO wall se b e Brie fimgs andd edca:

fional  sessions b ilonm werkers of
ALARA program etforts,

"IM B b emphoasized that the bosestip shiomal Levaly i thin
PIEEIAm 850 At new diase Bty baat, an motesd bn BOHE O:z-nl i,
“Heermme it of the Tatern atimal € oo o on Badaodogee sl
Protes st weeve an chvo b prieis whieh the pooulis are con
wdered s fticiontly smpentant to joastily Turther invostigations,

1O X-5K4

(2 The RSO wall ensure that aathionzed wars
workers, and ancillary personnel wha moay
he exposed tor tadiation will he mstrm b
w the ALARA phdosophy and infotuond
that maaagement, the RSO, and the BRSO
are  cvormitted  to implementing  the
ALARN concept.

Coesperative Fitorts for Development of ALAR A
Procedures

Roliatioon workers will e goon opportumtes
to participate in topmalation of the procedures
that they will be requared to foll w.

CLY Ehe RSO will be sn clesw cnnt ot with al!
wwrs amd workers i oordor o dewelop
ALARA  procedures for working  with
tadioractive materiale

(21 The RSO will establisly procediures feo
recerving and evabuating the sigrsc o ol
mdividual workers for inprovmg health
physics practives and will epconrage the
use of those procedures,

Reviewing bostances of Doviation frogn Goend
ALAKRA Practives

The RSO will mvestigate all known instancy s
of devigtion from good ALARA piactices and,
tf possible, will determine the ¢onses. When the
canse 1w known, the RSO will require chanpos
in the program (o maintain exposures ALARA

Authorized Users

"

New Procedures lnmt;in Potentinl Radiation
I xposutes

(1) The authorized user will consult with, and
receive the approval of, the RSO and/or
RSC during the planning stage b fore using
radiouctive matenals for a new procedure.

(2} The authorized ueer will evaloate all proces
dures before using radioactive matenal
to ensure that esposuecs will b kept
ALARA This may be enhanced through
the application of trial runs.

Responsitility of Authorized User to Persans
Under Whs/Her Supervision

(1) Ihe authonzed wuser will explun the
ALARA concept and his/ber commitment
(o mantain cxposures ALARA o all per
suns under his/her supervison.

(20 Ihe autharized vser will ensite that peis
sons under us/ber supervision who g

girroLno. 7 936 2




. 3 @bt b occupational tadonem ex e £ Quarterly expoaire of mhividuals to les tan
Y sure wme tnubed asd educated mopood Investigationad Fewel |
. Tt he phvags practices and in maniainmg
ex sty ALARA bxcept when deenwed approprate by the RS0,
i o further action will be taken i those cases
E where an edivadual’s exposure 18 less e
Persons Whe Recene Ocenpational Radiation | sposiee Table 01 valies tor the beocstigational Level | |
a Pl weorker will be wstructed in the ALARA b Pepommwl exposures eiqual (9 or greater thon
concept and its relatonsinp to working proce- Pwvestigationat Tevel 1, but less than Invesops
dures wnd work conditions. tiomal Level 11
b Tive worker will know what reconirses are avail- Phe RSO will review the exprosure of each e '
able of hesde feels that ALARA s not being vithual whose guarterly expossires cgual or exceed f
prosmoted on the job, tsestigationad Level b and will repart the cosnlts I.
ol the reviews ot the fid BSC weeting followme
Fstablehment of dnvesngational Levels In Order 10 the quarter when the exposure was revorded | |
Moniter Individual Oceupational External Radiation the exprsure does not cqual of vsged v stigae ,
Faposures tnal Level I ma o hion related specitically o
the exprsiie i reguired unless decmed appro- l
Fhps imstetsation fogy private poas e ) iere by estabhishies prite by the Conmittes The Commitize will, r
tvestipatiomal Levels for aceupations extcmal radia hovwever, copsider cacl sl exposiaie i eon- -
von expossre which, when exceaded, will mibate pirrinon with these of othe s perfarming <inlag L
revies oF investipation by the RSC andfor the RSO tasks o an omdew of ALARA program guality I
The bvestigational Levels that we have adopied are and will record the seview i the Compatle
bisted i Pable (01 below. These evels apply to the e,
ex posure of iy idual workers, '
[ Fapomre el 1o op greater than bvestips: L
tiewal Fevel 1L :
Tabie 01
Phio RSO will pmestipate o Gty momner the ,'
Jievestigarionad Leve iy cusenshof all persoaned ex oo cguating o s '.
(are s per ealendar quartcr) vecthmg Bvestiational et el d warrmnal, |
Wi Lake oo A tepost of Dhe investipation, ace s
level FLavel tievers Bekon b any, oned g copt ol D jmdivedugl s ¢
Popas NRCK e ity equivalont will Be piesented
Wihede beonls | el mid Bl 75 for the RS a1 the Tt S mceting follovwing

troand wacbive Blood dosming completion of the wvestgation. The detids of
vy, bens of Cyes; or Hiene peports sl be pecnedod in the RSO mimitey
potls Connmptiee mdntes will be sent to te e yo-

il of this satiniion tor reviese, Pl anatos,

Tands and Fory arns, feet LEA $6l5 cenlaiming et of the investization, will by .'
amd ankiey e avalalle 1o NRC mspectors for roview at -'

the time of the next inspection, :
Shin ol il body ® 150 1140 :

N WRevstablitime ng of an dndhivadinal ocenpationd
worker s Tnvestigoional Level 1 o o level above
it Bsted an Fable 040,

-

rwa oot apiphis able b il s o e g fations e acept
sty Memifi et ae i of Lot g, A
I cases whete g worhee's of o grosge o sorben |

expostres peed toexceed fnvestgational Losel 1,

A new, hipher dovestatatwinal Fevel B my Lo
Vhe Radation Sdety Oftwer will poview and record catablishied on e hoass thal o i conustent with i
oi Forme MO CCunem Ocenpations) 1 siermal ot ALARA practices for that mhividual o r
Radirtion §aposures,”™ of an equwvalent fons (o g, gromp . Bustification foe 4 new Iasestigational ;
deosiineter provessors wepurt), fesalty of personnel Level 1 will be dhostimenied. .
pertibesriag el Boss P once inoans Calvndat aquarter
as epired by § 20060 of 10 CFR Fart 20, The follow:
e e homs il bie taiken st the Tnve digational §ovels
s sbatedd am Falie 01

1
Phie RSE wall pevpew the patibie st bt and wifl l
approse, ol gevipons of Bigati ol Leseb 1L |
T stie b g osses, when the eapostire ety o exceads |

[y M50
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Fhereby cortity that this mshitubion for prvate pra AMministrator
v b goepde vt oo the ALARA Progeam set torth

Fitle
.l" LA

Institution tor Prisate Practice) Nante and Nitdpeas
Kalamazoo Cardiology,P.C,
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