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Symbol of
radionuclide

Element and atom-
ic number A1 (TBq) A1 (Ci) A2 (TBq) A2 (Ci)

Specific activity

(TBq/g) (Ci/g)

Zr-97 ..................... 0.3 8.11 0.3 8.11 7.1×104 1.9×106

a International shipments of Einsteinium require multilateral approval of A1 and A2 values.
b International shipments of Fermium require multilateral approval of A1 and A2 values.
c 20 Ci for Mo99 for domestic use.
MFP: For mixed fission products, use formula for mixtures or Table 10 in § 173.433.
Note: The activity per gram of radionuclide quantities are technical information that might not provide a direct relationship between the activity

and total mass of material contained in a package.

§ 173.441 Radiation level limitations.
(a) Except as provided in paragraph

(b) of this section, each package of Class
7 (radioactive) materials offered for
transportation must be designed and
prepared for shipment, so that under
conditions normally incident to
transportation, the radiation level does
not exceed 2 mSv/hour (200 mrem/
hour) at any point on the external
surface of the package, and the transport
index does not exceed 10.

(b) A package which exceeds the
radiation level limits specified in
paragraph (a) of this section must be
transported by exclusive use shipment,
and the radiation levels for such
shipment may not exceed the following
during transportation:

(1) 2 mSv/h (200 mrem/h) on the
external surface of the package unless
the following conditions are met, in
which case the limit is 10 mSv/h (1000
mrem/h):

(i) The shipment is made in a closed
transport vehicle;

(ii) The package is secured within the
vehicle so that its position remains fixed
during transportation; and

(iii) There are no loading or unloading
operations between the beginning and
end of the transportation;

(2) 2 mSv/h (200 mrem/h) at any
point on the outer surfaces of the
vehicle, including the top and
underside of the vehicle; or in the case
of a flat-bed style vehicle, at any point
on the vertical planes projected from the
outer edges of the vehicle, on the upper
surface of the load or enclosure if used,
and on the lower external surface of the
vehicle;

(3) 0.1 mSv/h (10 mrem/h) at any
point 2 meters (6.6 feet) from the outer
lateral surfaces of the vehicle (excluding
the top and underside of the vehicle); or
in the case of a flat-bed style vehicle, at
any point 2 meters (6.6 feet) from the
vertical planes projected by the outer
edges of the vehicle (excluding the top
and underside of the vehicle); and

(4) 0.02 mSv/h (2 mrem/h) in any
normally occupied space, except that
this provision does not apply to private
carriers if exposed personnel under
their control wear radiation dosimetry
devices as part of a radiation protection

program that satisfies the requirements
of subpart I of part 172 of this
subchapter.

(c) For shipments made under the
provisions of paragraph (b) of this
section, the offeror shall provide
specific written instructions for
maintenance of the exclusive use
shipment controls to the carrier. The
instructions must be included with the
shipping paper information. The
instructions must be sufficient so that,
when followed, they will cause the
carrier to avoid actions that will
unnecessarily delay delivery or
unnecessarily result in increased
radiation levels or radiation exposures
to transport workers or members of the
general public.

(d) Packages exceeding the radiation
level or transport index prescribed in
paragraph (a) of this section may not be
transported by aircraft.

§ 173.442 Thermal limitations.
A package of Class 7 (radioactive)

material must be designed, constructed,
and loaded so that—

(a) The heat generated within the
package by the radioactive contents will
not, during conditions normally
incident to transport, affect the integrity
of the package; and

(b) The temperature of the accessible
external surfaces of the loaded package
will not, assuming still air in the shade
at an ambient temperature of 38°C
(100°F), exceed either—

(1) 50°C (122°F) in other than an
exclusive use shipment; or

(2) 85°C (185°F) in an exclusive use
shipment.

§ 173.443 Contamination control.

(a) The level of non-fixed (removable)
radioactive contamination on the
external surfaces of each package
offered for transport must be kept as low
as reasonably achievable. The level of
non-fixed radioactive contamination
may not exceed the limits set forth in
Table 11 and must be determined by
either:

(1) Wiping an area of 300 square
centimeters of the surface concerned
with an absorbent material, using
moderate pressure, and measuring the

activity on the wiping material.
Sufficient measurements must be taken
in the most appropriate locations to
yield a representative assessment of the
non-fixed contamination levels. The
amount of radioactivity measured on
any single wiping material, when
averaged over the surface wiped, may
not exceed the limits set forth in Table
11 at any time during transport; or

(2) Using other methods of assessment
of equal or greater efficiency, in which
case the efficiency of the method used
must be taken into account and the non-
fixed contamination on the external
surfaces of the package may not exceed
ten times the limits set forth in Table 11,
as follows:

TABLE 11.—NON-FIXED EXTERNAL RA-
DIOACTIVE CONTAMINATION-WIPE
LIMITS

Contami-
nant

Maximum permissible limits

Bq/cm2 uCi/cm2 dpm/cm2

Beta and
gamma
emitters
and low
toxicity
alpha
emitters 0.41 0¥5 22

All other
alpha
emitting
radio-
nuclides 0.04 10¥6 2.2

(b) Except as provided in paragraph
(d) of this section, in the case of
packages transported as exclusive use
shipments by rail or public highway
only, the removable (non-fixed)
radioactive contamination on any
package at any time during transport
may not exceed ten times the levels
prescribed in paragraph (a) of this
section. The levels at the beginning of
transport may not exceed the levels
prescribed in paragraph (a) of this
section.

(c) Except as provided in paragraph
(d) of this section, each transport
vehicle used for transporting Class 7
(radioactive) materials as an exclusive
use shipment that utilizes the


