Chapter 8. Transportation of
Radi oacti ve Materi al

8-1. Purpose.

This chapter is intended to
i ntroduce contai nnent, control,

and comuni cation requirenents
when transporting radioactive
material. This chapter is not
an exhaustive review of all
regul atory requirenents which
pertain to shipping radioactive
mat eri al .

8-2. Applicability.

This chapter applies to all
personnel who ship or transport
radi oactive material and all
per sonnel who supervi se
oper ati ons whi ch i nvol ve
shi pments or transportation of
radi oactive material .

8-3. Regul ati ons.

a. The transportation of

radi oactive mat eri al IS
regul at ed jointly at t he
Federal |evel by the DOT and
the NRC. The division of
responsibilities between DOT
and NRC is specified in a
menor andum of under st andi ng.
DOT regul ates shi ppers,
carriers, Type A packages and
LOW SPECIFIC ACTIVITY (LSA
packages, and it i ssues
Certificates of Conpet ent
Aut hority for | nt er nat i onal
Shi prent s. Rel evant DOT

regul ati ons may be found in 49
CFR 170-189.
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b. NRC regulates Type B
and fissile packages; it 1is
responsi bl e for transportation
saf eguar ds; it investigates
accidents/incidents, and it is
a technical advisor to DOT.
Rel evant NRC regul ati ons may be

found in 10 CFR 71. It is
worth noting that 10 CFR 71.5
requires NRC licensees to
conply with 49 CFR 170-189.

C. DCE controls and
regul ates shipnments of U S.
Gover nnent program rel ated
nucl ear mat eri al s. DCE

requires shippers and carriers
of non-weapons under their
authority to conformto DOT and
NRC regul ati ons.

d. US.  Postal Service
(USPS) regul ations for mail abl e
radi oactive material my be
found in USPS Publication 6,
|atest edition (March 1990)-
“Radi oactive Mat eri al .”
Mai | abl e packages are limted
to t hose nmeeti ng DOT
requi renments in 49 CFR 173. 421
and 173. 422 for Limted
Quantities and Instrunents and
Articles EXCEPT THAT t he
radi oactivity content in the
package is further limted to
one-tenth of DOT limts in
Table 7, 49 CFR 173. 423.

e. For pur poses of
transportation, radi oactive
material is defined as any
materi al which has a specific
activity greater than 0.002
pG/g (70 Bg/gm [49 CFR
173.403 and 10 CFR 71.10(a)].
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f. Hazardous material is
defi ned by DOT as any
substance, including mxtures
and solutions of substances,
whi ch t he Secretary of
Transportation has determ ned
to be capable of posing an
unreasonable risk to health,
safety and property when
transported in comerce (49 CFR

171.8). Radi oactive materi al
is consi der ed hazar dous
material by DOI's definition.

8-4. Procedures.

a. Nuclear transportation
regul ations ensure safety by
effective containment of the
material; effective control of
the radiation emtted fromthe

package; preventing-
criticality for fissile
radi oacti ve mat eri al ; and
adequate dissipation of any
heat generated in a package.
Primarily, safety in transport
is acconplished by proper
packagi ng of the radioactive
material and by accurately

communi cating any associated
hazar ds.

b. Hazard communication is

achi eved t hr ough correct
mar ki ng, | abeling, placarding,
mani f esti ng, and ener gency
response information.
8-5. Packagi ng.

a. In general, there are

four types of packages used to
transport radi oactive material:

8-2

(1) Strong, tight
containers (STC);

(2) Industrial packagings
(IP-1, IP-2, and | P-3);

(3) Type A packages; and

(4) Type B packages.

b. The package required
for a particular shipnent of
radi oactive mat eri al IS

determ ned by the activity or

quantity of the shipnent. DOT
cat egori zes guantities of
radi oactive material into five
subt ypes:

(1D EXCEPTED QUANTI Tl ES
whi ch i ncl udes:

(a) Limted Quantities
(173.421), nmust be in a STC

(b) | nstrunents and

Articles (173.424),
a STC

must be in

(c) Manufactured Articles

of U DU or Th (173.426), nust
be in a STC, and

(d) Enpty Packages
(173.428), nust be in a STC

(2) LSA QUANTITIES and
SURFACE CONTAM NATED OBJECTS
(173.427), in an industrial
package, in a DOl Spec 7A Type
A package, or in a STC

(3) TYPE A QUANTITIES (p A
or A, values in 173.435), nust
be in a Type A package;



(4) TYPE B QUANTITIES (b
A, or A, values in 173.435),
must be in a Type B package;
and

(5) HI GHWAY ROUTE

CONTROLLED QUANTI TIES (3000 X
A, or A, values in 173.435, or
exceed 27,000 G .), nust be in
a Type B package.

C. When prepari ng a
shi pnment, a person should first
determne the DOT subtype
i nvol ved. Then, the person can
determ ne the type of package
required either by referring to
the informati on and regul atory
citations given above or by
referring to colum 5 of the
Hazar dous Mat eri al s Tabl e
(172.101).

d. Each shipper of a DOT
Specification 7A package (a
Type A package) must nmaintain
on file for at |east one year
after the [ atest shipnment, and
shal | provide to DOT on
request, DOT package
performance test records [49
CFR 173.415(a)].

e. Any shipper of a Type B
package that has been approved
by NRC in accordance with 10
CFR 71 shall be registered with
the NRC as a party to the
approval and the shipnment nust
be made in conpliance with the
approval (49 CFR 173.471).

f. Anyone needing to ship
radi oactive material, but who
has little experience doing so,
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shoul d seek assistance from a
qual i fi ed professional.

8- 6. MarKki ng.

a. Packages
radi oactive materi al
mar ked according to
172. 300. Pr oper
i ncl udes:

(1)

nanme and

cont ai ni ng
nmust be
49 CFR
mar Ki ng

The proper
the identification
nunmber as shown in 49 CFR
172. 101 for packages which are
| ess than 110 gal |l ons;

(2)
anot her
addr ess
(consi gnor)
(consi gnee) ;

(3) The gross nass
greater than 110 pounds;

(4) “Type A’
in Y% inch letters
types of packages;

- (5)
I'iquids;

(6)

i nternati ona

(7) “RQ@ for reportable
gquantities (172.101, App. A).

(8) Shipnents where the
term “radioactive material”
does not appear in the proper
shi pping nanme on the manifest
and shipnents not requiring a
mani f est nust be marked

shi ppi ng

If transferred to
carrier, the name and
of t he shi pper

or the receiver

i f

or “Type B’

for these
“This End Up p” for

“USA”
shi prment s;

for
and
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“Radi oactive Material”

b. The markings nust be
durable, legible, in English,
and printed on or firmy
affixed to the package. The

mar ki ngs nust be di spl ayed on a
backgr ound of a sharply
contrasting color. Mar ki ngs
nmust be | ocated away from ot her
mar ki ngs, such as adverti sing,
that could substantially reduce
t he noticeability of t he
mar ki ng.  Marki ngs nust not be
covered or obscured by | abels
or attachnents.

8-7. Labeling.

a. Packages containing
radi oactive material nust be
| abel ed according to 49 CFR
172. 400. DOT specifies three
categories of | abel s for

packages contai ning radi oactive
material: Radioactive Wite-1,
Radi oacti ve Yel l ow 11, and
Radi oactive YellowlII1. The
| abel required for a package
depends on the radiation | evel
at the package surface and at 1
meter fromthe package surface
[the radiation |evel neasured
at 1 neter, in nmemhr, and
listed without units is also
known as the transport index
(TI)]. Each |abel rmnust include
t he nanme of the radionuclide,
the activity (in SI  units
followed by <curie wunits in
par ent heses), and t he TI
(Radi oactive YellowIl and -11

| abel s only). Proper |abeling
i ncl udes:
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(1) Labels on two opposite
si des excluding the bottom

(2) Labels affixed near
the markings (sane side) and
oriented in the sane direction

as the markings; and
(3) Label nust be durable
and able to wthstand color

change for 30 days.

b. Packages of Limted
Quantities, I nstrunents and
Articles, and Manuf act ur ed

Articles of U, depleted uranium
(DY), or Th are exenpt from
| abeling requirements.

EXCEPTED QUANTITIES prepared
for shipnment nust have a notice
(as witten below) enclosed in

or on the package, included
with the packing list, or
otherwi se forwarded with the
package. Limted Quantity
packages and Manuf act ur ed
Articles of U, DU, or Th
packages nust have the word
“Radi oactive” on the inner
packagi ng. Enpty packages mnust
have an “Enpty” | abel. LOW

SPECI FI C ACTI VI TY packages nust

have a “Radi oacti ve-LSA’ | abel .

C. Excepted quantities
noti ce. The notice nust
i ncl ude t he name of t he

consi gnor or consignee and the
st at enent “Thi s package
confornms to the conditions and
l[imtations specified in 49 CFR

173.421 for excepted
radi oactive material, limted
quantity, n.o.s., UN 2910; 49

CFR 173. 422 for excepted



radi oacti ve mat eri al ,
instrunents and articles, UN
2911; 49 CFR 173.424 for

excepted radi oactive materi al,

articles manuf act ur ed from
natural or depl eted uranium or
natural thorium UN 2909; or 40
CFR  173. 427 for except ed
radi oactive nmaterial, enpty
packages, UN 2908" as

appropri ate.

8-8. Placarding.

a. A vehicle transporting
a package |abel ed Radi oactive
Yel l ow 111 or a vehi cl e
transporting exclusively LOW
SPECI FIC ACTIVITY packages
and surface cont am nat ed
objects in accordance wth
173.427(b) (3) must be
pl acar ded. The shi pper nust
provide the carrier wth all
necessary pl acards. Pr oper
pl acardi ng incl udes:

(1) Pl acar ds nmust be
di splayed on the front, rear
and both sides of the vehicle;

(2) Pl acar ds nmust be
durable, legible, and readily
visible and nust be at |east
t hree i nches from ot her
mar ki ngs; and

(3) Placards nmust conform
to the shape, size, color and

design requirenents specified
49 CFR 172.500.

b. Placarding 1is also
required for vehicl es
transporti ng H GHWAY ROUTE
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CONTROLLED QUANTI TI ES; however,
the placard nust be placed on a
squar e backgr ound.

8-9. Manifesting.

a. Persons shipping other
than EXCEPTED QUANTI TIES of
radi oactive mat eri al nmust
describe the mterial on a
shi ppi ng paper as per 49 CFR
172. 200.

b. A shipping paper nust
contain the fol |l ow ng:

(1) A hazardous materia

entry which nust consist of
and/ or appear as foll ows:
(a) Appear as the first

entry on the shipping paper;

(b) Be designated by an
“X” in the hazardous materia
colum (“RQ@ may be used in the
case of hazardous substances);
or

(c) Be highlighted or
entered in a contrasting col or.

(2) A shipping description
whi ch nust i ncl ude:

(a) The basic description
- the proper shipping nane,
hazard class, and
identification nunber (in that
order);

(b) The total

(c) The name of each
radi onucl i de (abbreviations are

quantity;
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aut hori zed);

(d) Physical and chem ca
form(if the material is not in
special form;

(e) Activity per package
measured in SI units foll owed
by curie units in parentheses;

(f) Category
applied (for
Radi oactive Wite-1);

of | abel
exampl e,

TI Radi oacti ve

Radi oacti ve

on
and
| abel s;

g
Yel | ow 11
Yel | ow 111

(h) For a shipnent
fissile materi al s,
172.203(d) (7);

() Type B
Certificate of
NRC or
identification;

(])

of
see

package -
Approval from
DOE, package

| mport/ export

shiprments - U S Certificate of

Conpetent Authority nunber;
(k) “H ghway Rout e

Controlled Quantity” entered

with the basic description for
such shi pnents;

(1) “Limted Quantity” or
“Ltd Qy” entered wth the
basic description for such

shi pnent s;

(m An indication that the

shi prment IS consi gned as
excl usi ve use for such
shi prment s;
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(n) LSA-l, LSAIl, LSA
11, SCO1, or SCO 11 for such
shi pnents; and

(o) An energency response
t el ephone nunber (see paragraph
8-11c).

(3) Each entry nust be
separated from the next by a
comma. The shi ppi ng paper nust
include a shi pping
certification statenent worded
exactly as described in 49 CFR
172.204(a). The certification
must al so include additional
cl auses for sone materials and

nodes of transportation as
described in 49 CFR 172.204.
The shipping paper nust be

si gned by the shi pper.

(4) Wien transported by
public highway, a shipping
paper shall be wthin the

driver's imredi ate reach while
he/she is restrained by the I ap
belt and either readily visible
to a person entering the
driver's conpartnent (that is,
NOT in the glove conpartnent)

or in a holder which is nounted
to the inside of the door on
the driver's side of t he
vehi cl e.

8-10. Hazar dous Wast e
Mani f esti ng.

For a shipnment of hazardous
wast e, whi ch i ncl udes

radi oacti ve waste, a hazardous
wast e mani fest nust be prepared
according to 40 CFR 262. The
RCRA definition of hazardous



wast e i ncludes m xed waste but
not radioactive waste (see
Chapter 9 for a definition of
m xed waste).

8-11. Enmer gency
| nformati on.

Response

a. Persons shipping other
than EXCEPTED QUANTITIES of
radi oactive mat eri al must
supply ener gency response
information as required in 49
CFR 172.600. Thi s energency
i nformati on nust contain:

(1) The basic description
as required by 49 CFR 172. 202;

(2) The imediate health
hazar ds;

(3) The risk of fire or
expl osi on;

(4) Precautions to be
taken in the wevent of an
acci dent ;

(5 Methods for handling
fires;

(6) Methods for handling
spills or |eaks; and

(7) First aid neasures.

b. The informati on nust be
in English and be | ocated away
fromthe package containing the
radi oactive material. The
information required nust be
presented on a shi ppi ng paper,
in a separate docunent (for
exanple, a material safety data
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docunment [40 CFR 172.602(b)].
The i nformation nmust be

accessible to persons entering
t he vehicl e.

c. A 24-hour
response tel ephone nunber
be on the shipping paper. The
emer gency response nunber must
be manned by a person who is
ei ther know edgeable of the
radi oactive material and knows
t he proper energency response
procedures or has inmmediate
access to soneone who does.
The energency nunber nust be

emer gency
must

for either the person nmaking
t he radi oactive mat eri al
shipment or for a conpany
willing to accept t he
responsibility for energency
response. The person making
t he shipnent nust ensure that
the <conpany is capable of
perform ng t he emer gency

response necessary.

8-12. Hazmat Enpl oyee Trai ni ng.

a. A hazmat enployer is
defined by DOT as a person who

uses one or nmore of its
enpl oyees in connection wth

among ot her t hi ngs,
transporting hazar dous
materials in conmmerce. A
hazmat enpl oyee directly
affects hazardous materials
transportation safety. It is a
hazmat empl oyer’ s
responsibility to ensure that
each of its hazmat enpl oyees
receives training such that

hazmat enpl oyees can recogni ze



EM 385- 1- 80
30 May 97

and identify hazar dous
materials, know how to respond
in an energency situation, know
self-protection neasures, and
know acci dent prevention
met hods (49 CFR 172.700).

b. Hazmat enpl oyees shall
receive the training at | east
once every two years. Training
provi ded by enpl oyers to conply
with OSHA regul ations (29 CFR
1910.120) or EPA regulations
(40 CFR 311.1) may be used to

satisfy DOT"s hazmat enpl oyee
training requirenents if the
t opi cs specified in t he
pr ecedi ng par agr aph are
covered.

c. Subpart 1, “Radiation
protection program” of 49 CFR
172 requires that a hazmat
enpl oyee’ s annual ef fective
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dose equival ent of occupati onal

radi ati on exposure not exceed
1.25 rem per three nonths or

five rem per 12 nonths (0.125
remper three nonths or 0.5 rem
per 12 nonths for workers under

t he age of eighteen).

8-13. Excepti ons.

Exceptions exist for nearly all
DOT regul ati ons. These
exceptions are listed in Title

49 near each applicable part.
One maj or exception of
i nportance IS t hat t he
| nt ernati onal Air  Transport
Associ ation (1ATA) Dangerous

Goods Regul ati ons nmay be used
in place of Title 49 for any
shi pment where at | east one |eg
of the shipment will be by air.
| ATA is simlar to, but nuch
sinpler than, Title 49.



