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All recipients of packages containing radioactive materials
are required to follow the procedures described in the Code
of Federal Regulations (Title 10, Chapter 1, Part 20.205).
These regulations outline the precautions that must be ob
served to prove that radioactive materials have been shipped
safely and without contamination. They specify when moni
toring must be done and when and how to nctify authori
ties if contamination or radiation levels above legal limits
are found. The regulations were written for a very diverse
community of licensees, both medical and industrial, and in
dude all types, physical states, and quantities of radionu

clides. Becausethey are so all-encompassing,they are diffi
cult to interpret, and as a result some licensees may not be
complying with the regulations whereas others may be
doing more than is required. The following simplification of
the regulations, in the form of a table and list of proce
dures (derived from Part 20.205 and Appendix C of Part
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TABLE 1. RADIONUCLIDES USED IN MEDICINE

Calcium-45
Calcium-47
Carbon-14

Chromium-51
Cobalt-57t
Cobalt-57t (pill)
Cobalt-60 (pill)
Gallium.67t
GoId-198
GoId-198 (seeds)
Hydrogen-3
Indium-fl it
Indium-i i 3m
Iodine-i 23t
Iodine-i 25
lodine-i3i
lodine-i3i (pill)
lron-59
Krypton.85

(gas, pressure@ 14.7 psi)

100
iO
100

20,000
3,000

iOO
iOO

20,000
10

100
iOO
100
10

100
3,000

20
20
20
20
20
20
3
3
20
20
20

3
20
3
3
3
3

20

Mercury-i97
Molybdenum-99 (generator)
Phosphorus-32
Potassium-42
Potassium-43t

Radium-226(sealedsource)t
Rubidium-8i
Rubidium-86
Selenium-75
Sodium-24
Strontium-85
Strontium-87m
Sulfur-35
Technetium-99m
Thallium-201 t
Tin-i i 3 (generator)
Xenon-i 33

(gas, pressure@ 14.7 psi)
Ytterbium-i 69
Zinc-65

100
20,000

iOO
iOO
iOO

iOO
100

iOO

iOO
10

iOO
iOO

20,000

20
20
20
20

3
0.OOi
3

20
20
20
20
3

20
20
20
20

i,000
3

20i,000

. In liquid form unless otherwise noted.
t Theseradionuclidesare not byproductmaterial and therefore NRC regulations do not apply.
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Procedures for ReceivIng and Opening Packages

ContaInIng RadIoactIvIty

Adrian D. LeBlancand Philip C. Johnson

Baylor College of Medicine, Houston, Texas

A concise set of procedures is presented to aid laboratory personnel in complying with
Part 20.205 of Title 10, Chapter 1, of the Code of Federal Regulations, concerning the
receipt and monitoring of radioactive materials. Because these regulations were written
for a large and diverse community of licensees, they are difficult to implement on a
day-to-day basis. The procedures presented here reduce the regulations to an operationall,
in nctional form.
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7 1), has been found useful in our radiation safety program,
whichincludesa varietyof users.

PROCEDURES FOR RECEIVING RADIOACTIVE PACKAGES

Use the following procedures in conjunction with the ac
companying table of radionuclides to determine what action
should be taken when radioactive packages are received.

I. When package monitoring is indicated, do it as soon
as possible after a package is delivered, but in all cases no
later than 3 hr after delivery, if received during normal
working hours, or within 18 hr of delivery, if received after
normal working hours. A record must be kept showing the
results of all required package monitoring.

2. If the radioactivity in the shipping container exceeds
the amount listed in Column 1 of Table I, wipe-test the
outside of the package. If contamination exceeds 22,000 dpm
per 100 cm', notify the last delivery carrier and the Nuclear
Regulatory Commission (NRC). To notify the NRC, tele
phone and telegraphthe NRC regulatory-operationsregional

office unless you are in an â€œagreementstate,â€•in which case
you notify the equivalent state authorities. Wipe-testingis
not required for gases or if the amount is equal to or less
thanthatinColumn 1.

3. If the amount is greater than that in Column 2 (Type
A quantities), measure the external radiation levels and
wipe-test the outside of the package. If the surface reading
is greater than 200 mrern/hr, or if the reading at 3 feet is
greater than 10 mrem/hr, notify the final delivery carrier
and the NRC.

4. To prepare for receipt of packages containing radio
activity greater than that in Column 2:

(A) Tell the carrier where and to whom the pack

ages should be delivered.
(B) Be ready to go to the terminal if notified that a

shipment of Type A quantity will not be dcliv
ered.

(C) Be certain that your procedures for opening these

packages are considered safe by the NRC.
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New MIRD Committee Publications
Pamphlet #1 , Revisedâ€”A Revised Schema for Calculating the Absorbed Dose from Biologically Dis
tributed Radionuclidesâ€”12 pp.

Describes how to calculate the radiation dose and establishes a mathematical formalism for sim
plifying dose calibrations. This number is a revision of Pamphlet #1 , which was first published
February 1968 as part of MIRD Supplement #1. It introduces the term @â€˜S,@'the absorbed dose per
unit cumulated activity, and offers more information on the requirements of a kinetic model.

$6.75 with binder; $4.50 without binder.

Pamphlet #10â€”Radionuclide Decay Schemes and Nuclear Parameters for Use in Radiation-Dose
Estimationâ€”Approx. 125 pp.

Provides essential radioactive decay scheme information in convenient form on more than 120
medically important radionuclides.This publication updatesand supersedesPamphlets4 and 6 which
provided data for 54 radionuclides. In loose-leaf binder format for ease of updating and adding
additional radionuclides.

$8.75 withbinder;$6.50 withoutbinder.
Pamphlet #1 1â€”â€•Sâ€•Absorbed Dose per Unit Cumulated Activity for Selected Radionuclides and
Organsâ€”Approx. 255 pp.

The tabulated values of @@Sâ€•in this publication simplify dose calculations. Instead of requiring
separate consideration of each radiation of the decay scheme and its associated absorbed fraction,
the ESâ€•tabulation permitsdosecalculationsby simply referring to a single table entry for eachorgan
combination. This pamphlet provides â€œSâ€•values for 117 radionuclides plus 6 parent and short-lived
daughter combinations as a uniformly distributed sourcein 20 source organs irradiating 20 target
organs which include ovaries, red bone marrow, testes, and total body. In loose-leaf binder format
for ease of updating and adding additional radionuclides and source and target organs.

$10.20 with binder: $7.95 without binder.

Extra binders available at $3.75 each.

Pleaseaddressall ordersto:
MIRDPamphlets
Society of Nuclear Medicine
475 Park Avenue South
New York, N.Y. 10016

CHECKS MADE PAYABLE TO THE SOCIETY OF NUCLEAR MEDICINEâ€•OR A PURCHASE ORDER MUST
ACCOMPANY ALL ORDERS.




