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Subpart A-Gmenl Prevlsfom 

g71.0 PurponMd8coPe. 

b 
(a) Thir part establishes: (1) 

requirements fur packaging, preparation 
3 for shipment, and transportation of 
g licensed material; and (2) procedures 
a and standards for NRC approval of 
k packaging and shipping procedurea for 
s fissile material and for a qua@@ of 

L other licensed material in excerr of a 
Type A quantity. 

(b) The packaging and transport of 
licensed material are aleo subject to 
other parto of this chapter (e.g., Parts 20, 
21,30, 39,10,70, and 73) and to the 
reguletions of other agender (e.g., the 
U.S. Department of Tranrpon‘ation 
(DOT) and the U.S. Postal §ervice 
(USPS) *] having jurisdiction over means 
of transport. The requirement8 of this 
part are in additio? to, and not in 

_ rubstitution for, other requirementa 
The regulations in this part apply 

’ Por!el6ervlw Manuel @omestic Mail Manual). 
Be&on ?U.S which ir incwpors(ed by reference at 
icFn 111.1(1074J. 

to %y certificate holder and to any 
licensee authorized by specific license 
issued by the Commission to receive, 
possess, use, or transfer licensed 
material if the licensee or certificate 
holder delivers that material to a 
common or contract carrier for transport 
or transports the material outside the 
confines of the licensee’s or certificate 
holder’s facility, plant, or other 
authorized place of use. No provision of 
this part authorizes possession of 
licensed material. 
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(d) Exemptions from the requirement 
for license in 0 71.3 are specified in 

71.10. Genera! licenses for which no 
approval is required are 

in I6 71.14-71.24. The general __...- 
license inp71.12 requires tha; an NRC 
certificate of compliance or ather 
package approval be issued for the 
package to be used under tbe genera! 

8 license. Application for package 
$ approval must be completed in 
(3 accordance with Subpert II of this part, 
f demonstrating that the design of the 

package to be used satisfies the package 
G approval standards contained in 

Subpart E of this part as related to the 

licensed material to a carrier for 
transport or (b) transport licensed 
material except as authorized in a 
genera! license or a specific !icenSe 
issued by the Commission, or as 

I 
exempteb in this part. 
471.4 Kwhl~ 

0r Close reflection by wafer mean8 
8 Immediate contact by water of sufflcienf 
$ thickness for maximum reflection of 
K neutrvnr. 
Il. Containment svstem means the 

The following terms are as defined 
here for the purpose of thir part. 
Throughout this part, the standard8 are 
expressed in metric units; the 

5 approximate English equivalenta 
z presented in parenlheser arr for 

components of thk packaging intended 
IO retain the radioactive material during 
transport. 

Conveyonce mean8 any vehicle, 
aircraft, vessel. frei&t container, or 
hold. compartment. or defined deck area 
of an inland waterway craft or seagoing 
vessel. 

tests of Subpart F‘of this part The 
transport of licensed material ar 
delivery of licensed material to a carrier 
for transpotj it subject to the operating 
controls and procedure8 requirement8 of 
Subpart C of this part, to the quality 
assurance requirement8 of Subpart H of 
this part, and to the genera! provirions 
of Subpart A of this part, in&die DOT 
regulations referenced In i n.6. I- 
$71.1 ‘communicrtknrandtrcordr. 

I- (a)All communications concerning the 
rqulat;ons in this part should be 

? addressed IO the Director, Office of 
3 Nuclear Ma!erial Safety and Safeguards. 

t 
information only. 

A I mean8 the maximum activity of 
special form radioactive material 
permitted in a Type A package. A s 
means the maximum activity of 
radioactive material, other than special 
form radioactive material, permitted In a 
Type A package. These value8 are either 
listed in Appendix A of this part, Table 
A-l, or may be derived in accordance 
with the procedure prescribed in 
Appendix A of this pa* 

Carrier means a person engaged In 
the transportation of passenger8 or 
property by lend or water as a common, 
contra& or pri wate carrier, or by civil 
aircraft. 

C; U.S. Nuclear Rzgglatory Commission. 
LL Washing!on. DC 20555. or mav be 
3 deli1 ered in person at the Commission 

r 
Office al 2220 L Street. NW. 

1 
5 *Certificate holder means a person 

IVashington. DC. or iis Offices at 115% z who holds a certificate of compliance, or 

Rockviile Pike. Rxkville. hlarylund. 
E other package approval issued by the 
(D Commission. 

must be legible hughout the retention 
period specified by each Commission 

1 

(b) Each record required by this apart LD 

L 
regulation. The record may be the 
original or a reproduced copy or a 
microform provided that the copy or 
microform is authenticated by 

Z authorized personnel and that the 
z microform is capable of producing a 
LI: cleer copy throughout the required 
k retention period. The record may also be 
,” stored in clectrotic media with the 

I 

capability for producing legible, 
accurate, and complete records during 
the required retention period. Records 
such as letters, drawings, specifications, 
must include a!! perkent information 
such aa stamps, kitials. and signatures. 
The licensee sha!! maintain adequate 
safeguards against tampering with and 
loss of records. 

rg 71.2 hltwpnt8tiona 
g Only written interpretation8 of the 
,” regulations in this part by the 
z Commiesion’s Genera! Counsel are 
U. binding upon the Commiesion. 
a, 
v f71.3 Aoqulnmmt forncenam. 
I A licensee subject to the regulations 

in this part may not (a] deliver any 

Fissile materiD and fissile 
mdioliuclides: “Fissile material” means 
any material consisting of or containing 
one or morh fissile radionuclides, Fissile 
radionuclides are plutonium-238, 
plutonium-239, plutonium-241, uranium- 
~3. and uranium-233. Neither natural 
nor depleted uranium is Rssile material 
Fissile materials are classified in this 
section according to the controls needed 
to provide nuclear criticality safety 
during transportation. Certain 
exc!usione are provided in 0 71.53. 

n 

Low specific acfivify malerial meann 
any of the following: _._- . . (11 Uranium or thorium @res ana 

u. physical or chemical concentrates of 
$’ those ores: 

I 
(2) Unirradiated natural or depleted 

uranium or unirradiated natural thorium; 

Exclusive use (also referred to in 
other regulation8 as “role use” or “Ml 
load”] mean8 tbe sole use of a 
conveyance by a single consignor and 
for which a!! initial, intermediate, and 
final loading and unloading are carried 
out in accordance with the direction of 
the consignor or consignee. 

Fissile classification means the 
categorization of fiesile material 
package8 into one of the following three 
classes according to the controls needed 
to provide nuclear criticality safety 
during transportation: 

(1) Fissile Class I: A package which 
may be transported in unlimited 
numbers and in any arrangement, and 
which require8 no nuclear criticality 
safety controls during tran8portatIon. A 
transport index is not assigned for 
purpose8 of nuclear criticality rafety but 
may be required because of external 
radiation level@. 

(2) Fissile Class II: A package which 
may be transported together with other 
paika ee in any arrangement but, for 

f critica ~tv control. in numben which do 
not exceid an aGegate transport index 
of SO. These shipment8 require no olher 
nuclear criticality safety control during 
transportation. Individual packages may 
have a transport index not lees than 0.1 
and not more than 10. 

(3) Fissile Class III: A shipment of 
pa&ages which is controlled in 
transportation by specific arrangement8 
between the shipper and the carrier to 
provide nuclear criticality safety. 

71-2 



(3) Each tie-down device which is a 
tri&ural part of a package must be 
esigned so that failure of the device 
rider excessive load would not impair 
he ability of the package to meet 
tber requirements of this part. 
43 $3, 35607, Aug. 5, 1983; 48 FR 38449, 
,ug. 24, 19831 
71.47 External radiatiun standards for 

all packages. 
A package must be designed and pre- 

bared for shipment so that the radi- 
:tion level does not exceed 200 mil- 
hem per hour at any point on the ex- 
emal surface of the package and the 
,ra,nsport index does not exceed 10 
See 5 71.4 “Definitions”). For a pack- 
rge transported as exclusive use by 
ail, highway, or water, radiation 
evels external to the package may 
?xceed those limits, but must not 
?xceed any of the following: 

(a) 200 millirem/hour on the accessi- 
ble external surface of the package 
unless the following conditions are 
met, in which case the limit is 1000 
millirem per hour: 

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

(2) Provisions are made to secure the 
Package so that its position within the 
vehicle remains fixed during transpor- 
tation; and 

(31 There are no loading or unload- 
i@ operations between the beginning 
and end of the transportation; 

(b) 200 millirem/hour at any point 
on the outer surface of the vehicle, in- 
ClUding the upper and lower surfaces, 
Or, in the case of an open vehicle, at 
QY Point on the vertical planes pro- 
jected from the outer edges of the ve- 
MCle, on the upper surface of the load, 
and on the lower external surface of 
be Vehicle; 

(C) 10 millirem/hour at any point 
two meters from the vertical planes 
represented by the outer lateral sur- 
faces of the vehicle, or, in the case of 
uI open vehicle, at any point two 
me&s from the vertical planes pro- 
foctedf ram the outer edges of the con- 

j ~e~Qw and 
-ull (6) TWO millirem/hour in any nor- 

Y occupied positions of the vehi- 
*‘* excePt that this provision does not 
‘PlY to Private motor carriers when 

’ Barsons occupying these positions are 

provided with special health supervi- 
sion, personnel radiation exposure 
monitoring devices, and training in ac- 
cordance with 8 19.12 of this chapter. 

0 71.51 Additional requirements for Type 
B packages. 

(a) A Type B package, in addition to 
satisfying the requirements of 06 71.41 
through 71.47 must be designed, con- 
structed, and prepared for shipment so 
that under the tests specified in: 

(1) Section 71.71 (Normal Conditions 
of Transport), there would be no loss 
or dispersal of radioactive contents, as 
demonstrated to a sensitivity of 10e6 A, 
per hour, no significant increase in ex- 
ternal radiation levels, and no substan- 
tial reduction in the effectiveness of 
the packaging; and 

(21 Section 71.73 (Hypothetical Acci- 
dent Conditions), there would be no 
escape of kryption-85 exceeding 10,000 
curies in one week, no escape of other 
radioactive material exceeding a total 
amount A, in one week, and no exter- 
nal radiation dose rate exceeding one 
rem per hour at one meter from the 
external surface of the package. 

(b) Compliance with the permitted 
activity release limits of paragraph (a) 
of this section must not depend upon 
filters or upon a mechanical cooling 
system. 

8 71.52 Exemption for low specific activity 
(LSA) packages. 

A package need not satisfy the re- 
quirements of 5 71.51 if it contains 
only low specific activity material and 
is transported as exclusive use, but is 
subject to $5 71.41 through 71.47 of 
this part, including § 71.43(f). 

9 71.53 Fissile material exemptions. 
The following packages are exempt 

from fissile material classification and 
from the fissile material standards of 
$5 71.55 through 71.61, but are subject 
to all other requirements of this part: 

(a) A package containing not more 
than 15 grams of fissile radionuclides. 
If material is transported in bulk, the 
quantity limitation applies to the con- 
veyance: or 

(bl A package containing irradiated 
natural or depleted uranium including 
the products of irradiation if the irra- 
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diation has taken place only in a ther- 
mal reactor; or 

tc) A package containing homoge- 
nous hydrogenous solutions or mix- 
tures where: 

(1) The minimum ratio of the 
number of hydrogen atoms to the 
number of atoms of f issile 
radionuclides(H/X) is 5200; 

(2) The maximum concentration of 
fissile radionuclides is five grams/liter; 
and 

(3) The maximum mass of fissile ra- 
dionuclides in the package is 800 
grams, except for a mixture where the 
total mass of plutonium and uranium- 
233 exceeds one percent of the mass of 
uranium-235 the limit is 500 grams. If 
the material is transported in bulk, 
the quantity limitations apply to the 
vehicle, to a hold or compartment of 
an inland waterway craft, or to a hold, 
compartment, or defined deck area of 
a seagoing vessel; or 

(d) A package containing uranium 
enriched in uranium-235 to a maxi- 
mum of one percent by weight, and 
with a total plutonium and uranium- 
233 content of up to one percent of 
the mass of uranium-235, if the fissile 
radionuclides are distributed homoge- 
neously throughout the package con- 
tents, and do not form a lattice ar- 
rangement within the package; or 

(e) A package containing any fissile 
material if it does not contain more 
than five grams of fissile radionuclides 
in any IO-liter volume, and if the ma- 
terial is packaged so as to maintain 
this limit of fissile radionuclide con- 
centration during normal transport; or 

(f) A package containing not more 
than one kilogram of plutonium of 
which not more than 20% by mass 
may consist of plutonium-239, plutoni- 
um-241, or any combination of those 
radionuclides; or 

(g) A package containing liquid solu- 
tions of uranyl nitrate enriched in ura- 
nium-235 to a maximum of two per- 
cent by weight, with total plutonium 
and uranium-233 not more than one- 
tenth percent of the mass of uranium- 
235. 

0 71.55 General requirements for all fissile 
material packages. 

(a) A package used for the shipment 
of fissile material must be designed 

10 CFR Ch. I (1-1-91 Edition) 

and constructed in accordance with 
9671.41 through 71.47. When required 
by the total amount of radioactive ma- 
terial, a package used for the ship- 
ment of fissile material must also be 
designed and constructed in accord. 
ance with Q 71.51. 

(b) Except. as provided in paragraph 
(c) of this section, a package used for 
the shipment of fissile material mu& 
be so designed and constructed and its 
contents so limited that it would be 
subcritical if water were to leak into 
the containment system or liquid con- 
tents were to leak out of the contain- 
ment system so that, under the follow- 
ing conditions, maximum reactivity of 
the fissile material would be attained: 

(1) The most reactive credible con- 
figuration consistent with the chemi- 
cal and physical form of the material; 

(2) Moderation by water to the most 
reactive credible extent; and 

(3) Close reflection by water on all 
sides. 

(c) The Commission may approve ex- 
ceptions to the requirements of para- 
graph (b) of this section if the package 
incorporates special design features 
that ensure that no single packaging 
error would permit leakage, and if ap- 
propriate measures are taken before 
each shipment to ensure the contain- 
ment system does not leak. 

(d) A package used for the shipment 
of fissile material must be so designed 
and constructed and its contents SO 
limited that under the tests specified 
in $71.71 (Normal Conditions of 
Transport 1: 

(1) The contents would be subcriti- 
Cal; 

(2) The geometric form of the pack- 
age contents would not be substantial- 
ly altered; 

(3) There would be no leakage Of 
water into the containment system 
unless, in the evaluation of Unda- 
maged packages under % 0 7 l.57(a)S 
71.59(b)(l), and 71.61(a), it has b@ 
assumed that moderation is present to 
such an extent as to cause rnaxmm 
reactivity consistent with the chemfcal 
and physical form of the material; aad 

(4) There will be no substantial * 
duction in the effectiveness of the 
packaging, including: 

(i) No more than five percent redue 
tion in the total effective volw ed 
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the packaging on which 
is assessed; 

(ii) No more than five 
tion in the effective sp 
the fissile contents and 
face of the packaging; ar 

(iii) No occurrence of 
the outer surface of 1 
large enough to permit 
10 cm (four in.) cube. 

(e) A package used for 
of fissile material must 
and constructed and it 
limited that under the 
in 8 71.73 (Hypothetical 
ditions), the package WC 
t,ical. For this determin 
be assumed that: 

(1) The fissile material 
reactive credible configu 
ent with the damaged cc 
package and the chemi 
cal form of the contents 

(2) Water moderation 
most reactive credible c 
ent with the damaged cc 
package and the chemig 
cal form of the contents; 

(3) There is reflectior 
all sides, as close as is c 
the damaged condition c 

671.57 Specific standards 
Class I package. 

A Fissile Class I pack: 
designed and constructs 
tents so limited that: 

(a) Any number of unc 
&es would be subcritic 
mgement and with o 
Versed hydrogenous 
mess there is a great 
bterspersed moderatior 
eg, in which case 
mount may be assume 
temination; and 

(b) Two hundred fifi 
@% if each package we 
be tests specified in 
theti%l Accident Cond 
b subcritical if stacke 
QQ arrangement, close1 
z;ides of the stack 

oPtimum interspe 
%8 moderation. 
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IS  assessed;  
(i i) N o  m o r e  th a n  f ive p e r c e n t reduc-  

tio n  in  th e  e ffect ive spac ing  b e tween  
& b e  f issi le c o n te n ts a n d  th e  o u ter  sur-  
fa c e  o f th e  p a c k a g i n g ; a n d  

(ii i) N o  occur rence  o f a n  a p e r tu re  in  
th e  o u ter  sur face o f th e  p a c k a g i n g  
la rge  e n o u g h  to  permi t  th e  e n try o f a  
lo  c m  ( four in.) c u b e . 

(e)  A  p a c k a g e  u s e d  fo r  th e  s h i p m e n t 
o f f issi le m a ter ia l  m u s t b e  so  d e s i g n e d  
a n d  const ruc ted a n d  its c o n te n ts so  
lir& e d  th a t u n d e r  th e  tests spec i f ied 
b  $ 7 1 .7 3  (Hypothet ica l  A c c i d e n t C o n -  
di t ions),  th e  p a c k a g e  w o u l d  b e  subcr i -  
t ical. For  th is  d e te r m i n a tio n , it m u s t 
b e  a s s u m e d  th a t: 

(1)  T h e  f issi le m a ter ia l  is in  th e  m o s t 
react ive c red ib le  c o n fig u r a tio n  consist-  
e n t wi th th e  d a m a g e d  cond i t ion  o f th e  
p a c k a g e  a n d  th e  chemica l  a n d  phys i -  
ca l  fo r m  o f th e  c o n te n ts; 

(2)  W a ter  m o d e r a tio n  occurs  to  th e  
m o s t react ive c red ib le  extent  consist-  
e n t wi th th e  d a m a g e d  cond i t ion  o f th e  
p a c k a g e  a n d  th e  chemica l  a n d  phys i -  
ca l  fo r m  o f th e  c o n te n ts; a n d  

(3)  The re  is ref lect ion by  w a ter  o n  
al l  s ides,  as  c lose  as  is consis tent  wi th 
th e  d a m a g e d  cond i t ion  o f th e  p a c k a g e . 

671 .57  Speci f ic  s tandards  for a  Fissi le 
) Class I package.  

i+  { A  F’issi le C lass  I p a c k a g e  m u s t b e  so  
:‘d e s i g n e d  a n d  const ruc ted a n d  its con-  
: te n ts so  lim ite d  th a t: 

(a)  A n y  n u m b e r  o f u n d a m a g e d  pack-  
& %  w o u l d  b e  subcr i t ical  in  a n y  ar-  
m g e r n e n t a n d  wi th o p tim u m  inter-  
tP e r s e d  h y d r o g e n o u s  m o d e r a tio n  
w e a s  th e r e  is a  g r e a ter  a m o u n t o f 

$ h te i’% ~ e rsed  m o d e r a tio n  in  th e  pack-  
f ,,.@ ii’M , in  wh ich  case  th e  g r e a ter  
i’& O U n t m a y  b e  a s s u m e d  for  th is  de -  

(b)  T W O  h u n d r e d  fifty (250)  pack-  
ch  p a c k a g e  w e r e  sub jec ted  to  
spec i f ied in  Q  7 1 .7 3  (Hypo-  
cc ident  C o n d i tions) ,  w o u l d  

ri t ical if s tacked to g e the r  in  
a r r a n g e m e n t, 
d e s  O f th e  

c lose ly  ref lected o n  
stack by  w a ter, a n d  
te rspersed  hyd roge-  

i )  ,I.“.# “yc;uA..L. O C ( L . . U U I U U  1”1 C A  I .u .Y,1T;  

Class II package.  

(a)  A  Fissi le C lass  II p a c k a g e  m u s t 
b e  c o n tro l led by  th e  carr ier  du r ing  
transport .  T o  p rov ide  th is  c o n trol, th e  
des igner  o f a  Fissi le C lass  II p a c k a g e  
m u s t d e te r m i n e  th e  a l l owab le  n u m b e r  
o f p a c k a g e s  o f th a t des ign  wh ich  c a n  
b e  safe ly  t ranspor ted in  a  veh ic le  
u n d e r  th e  cond i t ions  spec i f ied in  th is  
sect ion.  Th is  a l l owab le  n u m b e r  o f 
p a c k a g e s  d e te rm ines  th e  m i n i m u m  
transport  i ndex  wh ich  th e  sh ipper  o f 
th e  p a c k a g e  marks  o n  th e  p a c k a g e  
labe l  w h e n  th e  p a c k a g e  is s h i p p e d . B y  
lim i t ing to  5 0  th e  to ta l  n u m b e r  o f 
t ransport  i ndexes  in  a  veh ic le  or  stor- 
a g e  a r e a , th e  carr ier  p rov ides  a d e q u a te  
crit icality c o n trol. 

(b)  A  Fissi le C lass  II p a c k a g e  m u s t 
b e  d e s i g n e d  a n d  const ruc ted a n d  its 
c o n t.e n ts so  lim ite d , a n d  th e  a l l owab le  
n u m b e r  o f th e s e  p a c k a g e s  in  a  Fissi le 
C lass  II s h i p m e n t so  d e te r m i n e d , th a t: 

(1)  F ive tim e s  th e  a l l owab le  n u m b e r  
o f u n d a m a g e d  p a c k a g e s  w o u l d  b e  sub-  
cri t ical if s tacked to g e the r  in  a n y  ar-  
r a n g e m e n t a n d  c losely  ref lected o n  al l  
s ides  o f th e  stack by  w a ter; a n d  

(2)  Twice  th e  a l l owab le  n u m b e r  o f 
p a c k a g e s , if e a c h  p a c k a g e  w e r e  sub-  
jec ted to  th e  tests spec i f ied in  8  7 1 .7 3  
(Hypothet ica l  A c c i d e n t C o n d i tions) ,  
w o u l d  b e  subcr i t ical  if s tacked to g e th-  
e r  in  a n y  a r r a n g e m e n t, c lose ly  ref lect- 
e d  o n  al l  s ides  o f th e  stack by  w a ter, 
a n d  wi th o p tim u m  in terspersed hy-  
d r o g e n o u s  m o d e r a tio n . 

(c) T h e  t ransport  i ndex  wi th respect  
to  crit icali ty c o n trol fo r  e a c h  Fissi le 
C lass  II p a c k a g e  m u s t b e  ca lcu la ted by  
d iv id ing  th e  n u m b e r  5 0  by  th e  a l low-  
a b l e  n u m b e r  o f Fissi le C lass  II pack-  
a g e s  wh ich  m a y  b e  t ranspor ted to g e th-  
e r  as  d e te r m i n e d  u n d e r  th e  lim ita tio n s  
o f p a r a g r a p h  (b)  o f th is  sect ion.  T h e  
t ransport  i ndex  so  d e te r m i n e d  m u s t 
n o t e x c e e d  1 0  a n d  m u s t b e  r o u n d e d  u p  
to  th e  first dec ima l  p lace.  

071 .61  Speci f ic  s tandards  for a  Fissi le 
Class III sh ipment .  

A  p a c k a g e  fo r  Fissi le C lass  III sh ip-  
m e n t m u s t b e  so  d e s i g n e d  a n d  con-  
structed a n d  its c o n te n ts so  lim ite d , 
a n d  th e  n u m b e r  o f p a c k a g e s  in  a  Fis- 
s i le C lass  III s h i p m e n t m u s t b e  so  lim - 
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(a) Twice this number of undamaged 
packages would be subcritical if 
stacked together in any arrangement, 
assuming close reflection on all sides 
of the stack by water; and 

(b) This number of packages would 
be subcritical if stacked together in 
any arrangement, closely reflected on 
all sides of the stack by water, and 
with optimum interspersed hydroge- 
nous moderation. Except as permitted 
under § 71.41, each package must be 
considered to have been subjected to 
the tests specified in 0 71.73 (Hypo- 
thetical Accident Conditions). 

0 71.63 Special requirements for plutoni- 
um shipments. 

(a) Plutonium in excess of 20 curies 
per package must be shipped as a 
solid. 

(b> Plutonium in excess of 20 curies 
per package must be packaged in a 
separate inner container placed within 
outer packaging that meets the re- 
quirements of Subparts E and F for 
packaging of material in normal form. 
If the entire package is subjected to 
the tests specified in 0 71.71 (Normal 
Conditions of Transport), the separate 
inner container must not release plu- 
tonium, as demonstrated to a sensitivi- 
ty of 1O-6 A, per hour. If the entire 
package is subjected to the tests speci- 
fied in $71.73 (Hypothetical Accident 
Conditions), the separate inner con- 
tainer must restrict the loss of plutoni- 
um to not more than A, in one week. 
Solid plutonium in the following 
forms is exempt from the require- 
ments of this paragraph: 

( 1) Reactor fuel elements; 
(2) Metal or metal alloy; and 
(3) Other plutonium bearing solids 

that the Commission determines 
should be exempt from the require- 
ments of this section. 

0 71.65 Additional requirements. 
The Commission may, by rule, regu- 

lation, or order, impose requirements 
upon any licensee in addition to those 

10 CFR Ch. I (l-l-91 Edition) Nuclear Regulatory C 

Subpart F-Package and Special Form 
Tests 2 

§ 71.71 Normal conditions of transport. 

(a) Evaluation. Evaluation of each 
package design under normal condi- 
tions of transport must include a de- 
termination of the effect on that 
design of the conditions and tests spec- 
ified in this section. Separate speci- 
mens may be used for the free drop 
test, the compression test, and the 
penetration test if each specimen is 
subjected to the water spray test 
before being subjected to any of the 
other tests. 

(b) Initial conditions. With respect 
to the initial conditions for the tests in 
this section, the demonstration of 
compliance with the requirements of 
this part must be based on the ambi- 
ent temperature preceding and follow- 
ing the tests remaining constant at 
that value between - 29°C ( - 20°F) and 
+38”C (100°F) which is most unfavor- 
able for the feature under consider- 
ation. The initial internal pressure 
within the containment system must 
be considered to be the maximum 
normal operating pressure, unless a 
lower internal pressure consistent with 
the ambient temperature considered 
to precede and follow the tests is more 
unfavorable. 

(3) Reduced externa 
ternal Pressure of 24 
psi) absolute. 

(4) Increased exter 
external pressure of I 
psi) absolute. 

( 5 1 Vibration. Vibra 
cident to transport. 

(6) Water spray. A 
simulates exposure t 
proximately five cm ( 
for at least one hour. 

(7) Free drop. Betv 
hours after the co1 
water spray test, a fr 
the distance specific 
flat, essentially unyie 
surface, striking the E 
tion for which maxim: 
petted. For Fissile C: 
this free drop must t 
free drop from a heig 
ft.) on each corner or 
cylindrical Fissile CI 
onto each of the quar 

CRITERIA FOR FREE DRC 
D~STANC 

Package weight 

tc) Conditions and tests-(l) Heat. 
An ambient temperature of 38°C 
(100°F) in still air, and insolation ac- 
cording to the following table: 

lNs0l~Tl0N DATA 

Form and locatk~ of surface 

Total insolation 

Fiat surfaces transported horizontally: 
-Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._.................... None. 
-Other surfaces . . . . . . . . . . . . . . .._.................... Em. 

Flat surfaces not transported horizontally.... 200. 
Curved surfaces ._............................................. 400. - 

(2) CoZd. An ambient temperature of 
-40% ( -40°F) in still air and shade. 

(8) Corner drop. A 
each corner of the pa 
sion, or in the case 
Package onto each c 
h, from a height 01 
onto a flat, essentially 
hntal surface. This 1 
b fiberboard or WC 
Oacbages not exceed! 
funds) and fiberboar 
@Al packages not e 
(220 Pounds). 

(9) Compression. 
‘W&g up to 5000 , 
mU& be subjected foj 
bm, to a compiessi 
UO~Y to the top 
the package in the PC 
the package would no 
@O*d. The compressi 
the greater of the folk 

established in this part as it deems 
necessary or appropriate to protect 2The package standards related to *’ 
health Or t0 minimize danger to life or tests m this subp& are contained in sub 
property. part E. 
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NUCLEAR -REGULATORY 
COMMISJON 

10 CFR pwt 71 
RtN 31SO-k 

all NIX IioenW Who WlllSpOrt, Or Offer 
for transport, byproduct. =-; or 
special nuclear material, and will help 
ensure the continued safe transportation 
of redirective materials in domestic and 
international commerce. 

CompatMity VfM the InmnJ 

AQENCY: Nuclear Regulatory 
Atomk Energy AgecrcY (IAEA) 

(UAj radioactive matehal. are denied 

In addition, three Petitions for 
Rulemaking, concerning the 
transportation of Low Specific Activity 

in this action. Commission. 
ACTKM: Final rule. 

8~dXfiY: The Nuclsar Regulatory 
Commission (NRC) is revising the 
re@ilations governing the transportation 
of radioective material. The final rule 
conforms NRC regulations with thoSe Of 
the International Atomic Energy 
Agency, and cpdifies criteria for 
pfxkqea u&d to trallspoti plutonium 
by air. This action is necm%ary to ensure 
that NRC regulations reflect accepted 
international standards and comply 
with current legislative requirements. 
EFFECTWE OAlE: April 1,1996. Section 
71.52 expires April 1,1999. 
A- Single copies of the 
mgulatory analysis for this rule may be 
obtained on quest from the contact. 
Copies of the regulatory analysis may be 
examined and co ied. for a fee. in the 

1 Commission’s Pu lit Document Room, 
at 2120 L Street (Lower Level). NW., 
Washington, DC. 
FOR FURMER NFOWU’IKZI WAcr: John 
R Cook, Off& of Nuclear Material 
Safety and safeguards, U.S. N$ear 
Regulatory thnmission. Wafhmgton. 
DC 20555-oool. telephone: (301) 415- 
6521. 

In 1969, the IF&A. recognizing that its 
international trans Ort regulation8 
should be revised go m  time to time on 
the basis of scientific and technical 
advances, as well as accumulated 
ex 

r 
rientx, invited member States t0 

su mit comments and suggested 
&ups to the regulations. As a result 
of this initistive, the IAEA issued 
mvised tions in 1973 (Regulations 

Y for the Sa Transport of Radioective 
Material. 1973 Edition. Safety Series No. 
6). The IAEA also decided to 
periodically review its transportation 
regulations. at intervals of about 10 

ears, 
f 

to ensure that the regulations are 
ept current. As a msult. a review of 

m  regulations was initiated, in 1979. 
thahaslted in the publication of 

for the Sa e Transport of Radioactive T 
ations in 1985 (Regulations 

Material, 1985 Edition, Safety Series No. 
.-,I 

The U.S. Nuclear Regulatory 
Commission is revising its WgUhiOM, 
for t,b safe transportation of &ioectiVe 
material to make them compstible with 
those of the International Atomic Energy 

amendment of Title 49, Code of Fe2;rfl 
Regulation. by the U.S. De 
Transportation (DOT’). wo P d bring U.S. 
regulations into general aaxxd with 
IAEA regulations (Reguletio~ for the 
S&fe Transport of Radioactive Material. 
1985 Edition, Safety Series No. 6). The 
final rule also adopts approval criteria 
for pa&ages used to transpon 
plutnnium by air. These criteria were 
developed in response to Public LAW W. 
Except for these revisions. NRC’s basic 
stan&rds for packaging and 
transportation remain essentially 
luxilan~. These regulations apply to 

VJ. 
OnAu 

r 
5.1983 (48 FR 35600) NRC 

publish intheFedcrrJRe&tera 
final rev&on to $0 CFR Part 71, 
“P&caging and Transport&on of . 
Radioactive Material.” That revision. in 
ccn&mtion with a padel revision of 
the hazardous materials transportation 
regulations of DOT. brought U.S. 
domestic transport regulations at the 
Federal level into general accord with 
the 1973 edition of IAEA transport 
mgulations. Some of the revisions that 
were eventually included in the 1985 

-=r 
l&ions were anticipated by 

NRC an DOT when they were 
finalizing their transportation 

ations at that time. 

published a proposed mvision to its 
mgulationsin1oCFRPart71inthe 
Federal Rqister for the purpose of 
making U.S. tmnsgortation qqulations 
compatible with e 1985 titlon of the 
IAEA r+lations. In a parallel 
rulemaking. DOT published a pro 
revision to its radioactive materi 
transporlation regulations on November 
14.1989 (54 Fit 47454). &wend 
corrections to the NRC proposed rule 
were published in the Federal Register 
on June 22.1966 (53 F’R 23464). 
Intemsted pegmu were invited to 
submit written cckments and 

suggestions on the NRC proposal and/or 
the supporting regulatory analysis by 
October 6.1968. The public comment 
period was subsequently extended to 
February 9.1990. On December 8.1994. 
the NRC staff provided a briefing on the 
proposed LSA requirements and the 
other revisions at the 416th meeting of 
the Advisory Committee on Reactor 
Safeguards (ACRS). This meeting also 
provided industry and the public 
another opportunity to present their 
views on the revisions. Based on the 
public comments, consultations with 
DOT, and other considerations, the 
Commission is adopting the proposed 
rule, with some modifications. 
f?imm.ion of Major Changed From 
Current Requimnmts 

Most of the revisions presented in the 

hypothetical accident test criteria for 
certain types of packages, an increase in 
the number of radionuclides with listed 
A, and A1 values, changes in the 
currently listed Al and Aa values for 
some mdionuclides, simplification of 
fissile material transport classes, revised 
requirements for shipment of LSA 
materials, and inclusion of criteria for 
packages used to transport plutonium 
by air. These changes are discussed in 
more detail in the following paragraphs. 
Additional Accident Test Requirements 

IAEA deep-water immersion and 
dynamic crush tests are adopted in the 
final rule. The 200 meter (656 ft) deep- 
water immersion test has been added to 
the requirements for Type B packages 
(casks) authorized for irradiated fuel 
content in excess of 37 FBq (1Oe 
Ci)(s 71.61 Special requirement for 
irradiated nuclear fuel shipments). The 
purpose of the deep immersion test, 
which can be misfied through 
engineering evaluation or actual 
physical test (5 71.41). is to ensure that 
the cask containment system does not 
collapse, buckle, nor allow inleakage of 
water, if submerged at 200 m  (656 ft). 

A dynamic uush test (5 71.73(c)(2) 
Gush) has also been added to Type B 

acknge requirements. for certain 
E ‘ghtweight packages that am minimally 
vulnerable to damage in the 9 m  (30 ft) 
drop test, but which have a high 
potential for radiation hazard, if package 
failure occurs. IAEA regulations require 
thecrushtestinplaceofthe9m(30ft) 
drop test, for these packages. NRC is 
requiring both the crush test and drop 
test, for lightweight packages. to ensure 
that package response to both crush and 
dro 

x 
forces is within applicable limits. 
ese requirements only apply to 

package designs certified after this final 
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rule becomes effective. Further, this rule 
does not apply lo packages fabricated 
under previous versions of Part 71; 
however, previously fabricated packages 
are subject to multilateral approval, 
when used for international transport 
(f71.13oa. . 
Expansion of Radionuclide List and 
Changes in Radionuclide Limits 

Table A-l, in 10 CFR Part 71, 
Appendix A. lists the Type A package 
quantity limits (A, and AZ values) for 
many radionuclides. The final rule 
increases the number of radionuclides 
listed.from 264 to 376.Thehdde 
also adopts the revised AI and AI values 
~nteined in the 1965 edition of the 
IAEA regulations. As a msuh. 144 AI 
values previously listed in Table A-l 
are being hcn~ased, and 73 are being 
decreased, while 129 AZ values are 
being increased. and 95 decreased. In 
addition, the 5nal rule modifies the 
method used to determine Al and AZ 
values for unlisted radionuclides. 
Simplification of Fissile Material 
Classes 

The final rule revises the criteria for 
shipment of fissile material. 
Specifically, the rule eliminates the 
three fissile cless designations currently 
used establishes a single set of criteria 
for all packages of 5saile material, uses 
the t,nm+orl index as the primary 
control for the number of Bssile 
pa&ages that may be transported 
together, and requires special 
armngements for fissile packages that do 
not meet the established criteria. 
Inclusion of Criteria for Air Shipment of 
Plutonium 

The final rule amends Part 71 to 
include approval criteria for a&ages 
used to transport plutonium g y air 
(f~71.64.71.74. and 71.66).Thesa 
criteria were develo 

ck? 
asaresultof 

Pub. L. 94-79. whi prohibited NRC 
from licensing the air shipment of 
plutonium. in any form, until NRC 

~mtified to the Gmgr8su that a safe 
container had been developed. The NRC 
subsequently developed and certi5ed 
package criteria to Congress and 
published the criteria in NUREG-0360. 
QuaIi5cation Criteria to C&G a 
Package for Air Trans 
dated January 1978. E 

T of P utonium, 
* hnalmle 

incorporates these criteria There are no 
corresponding criteria in IAEA 
mgulations. 
h4odi5cations From Pmpoeed Rule 

The 5ml rule differs from the 
proposed rule in several significant 
respecta and are deaa+bed as follows: 

1. Package limit for Shipment of LSA 
and Surface-Containment-Object (SCO) 
Material. In its 1985 regulations, the 
m added a limit of 10 mSv/hour (1 
I m/hour) at 3 meters for the radiation 
level from the unshielded contents of 
LSA and SC0 (Surface Contaminated 
object) packages not designed to 
withstand accidents. This radiation 
level limit controls the external 
radiation exposures to individuals if an 
LSA package is severely damaged in a 
transportation accident. 

The IAEA limit considers the loss of 
e 

IF@ 
shielding during an accident 

ut it does not consider the possibility 
that a package’s contents might be 
released and redistributed, causing a 
reduction in self-shielding of the 
contents. The reduction in self-shielding 
could result in potential accident 
radiation levels that dignificantly exceed 
IAEA’s 10 mSv/hour (1 rem /hour) at 3 
meters limit. 

The IAEA dose rate limit Drovides a 
significant added degree of irotection 
over the 1973 IAEA regulations (which 
specify no quantity limit for LSA 
packages). NRC and DOT did not 
believe, however that the IAEA limit 
provided the same level of safety for all 
types of LSA material, pa&ularly for 
relatively large quantities of radioactive 
materials contained in dispersible LSA 
ma!erials (e.g., resins and other media 
used in liquid radioactive waste 
treatment). 

fn lieu of the radiation level limit, 

proposed 2A, qvantity limit that 
vbjected to the impacts on occupational 
dose and ship in Fdu.rt&tin&er 
a briefing on Jxl 
Decamber 8.1994. the Advisory 
Committee on Reactor !Mguarda 
(ACRS) issued a letter report, dated 
December 19.1994. recommending, 
inter alia. that the requirements again be 
raevaluated with the objective of making 
them equivalent to the IAEA 
mgllhltioDs. 

After consideration of comments from 
ACRS end industry. DOT and NRC have 
agreedtoadoptthelAEALSA 
provisions. Accozdingiy. the 5nal rule 
imposes a limit on the external radiation 
level at 3 meters from the unshielded 
contents of LSA-II. LSA-III, or SC04 
glc&ck%; 10 mSv/hour (1 relllIhour) 

2. he firlal rule delays imposing the 
ISA packaga external radiation level 
limit for 3 years. The effect of imposing 

the LSA package limit is lo reduce the 
quantity of LSA materials that can be 
transported in non-Type B. LSA 
packages. The final rule may increase 
demand for Type B packages, and there 
are very few currently available. NRC 
had proposed a 1 year delay in 
im lementing the new LSA rules. 
In I! ustry comments expressed the view 
that 1 year is not an adequate period of 
time to design a package, have it 
approved by NRC. and manufactum a 
reasonable number of Type B waste 
packages. NRC agrees, and has included 
a delay of 3 years brn the effective date 
of this rule for implementation of this 
provision of the fineI rule (5 71.52). 

3. The proposed rule would have 
adopted UI as the &m&old below 
WhkJl Ii- are exempt from NRC 
mcqu.imments fat pac.@escontaining 
ISA material (except for ff 71.5,71.68 
and 71.53). Because NRC and DUI’ are 
adoptin the IAEX LSA package limit, 
the 5J rule changes the exemption 
threshold to 1 rem/h at 3 m 
(f 71.10(b)(2)). Thus, designs for 
packagesusedto&pLSAorSCOin 
quantities where the external dose rate 
exceedslr8mIhat3mfromthe 
unshielded material will be subw to 
NRC Type B pac@e regulationa 
Package designs for lesser quantities of 
LSA or SCXJ will he self-cert$ied. by 
package designem as meeting 
applicable DOT IP-1, IP-2. IP-3. Type 
&Or strong tight, package regulations. 
(Licensees should note that DOT has 
prescriherL in its 5nal rule. the use of 
IAEA fndustrial Pa&ages @P-1, p-2. 
and IP-3) for LSA and SC0 material. 
For domestic bansportation only. DOT 
also provides for the use of Type A. and 
stnxl 

4. d 
tight, containers.) 

or compatibility with IAEA and 
DOT requirements, a new. “S 71.77 
Quali5cation of ISA-III Material.” has 
been added to Subpart F. This section 
preaaibes assessment of LSA-Ill 
material leaching. (In the proposed rule, 
S 71.77 contained ‘Tests for special 
foxm radioactive material.” Those 
requirements have been moved to 
5 71.75 “Quali5cation of special form 
nmted,” in the final rule.) 
otlntrA~veActions 

The Rnd nde corrects numerical 
errom in ff 71.20(b)(3) and 71.24ib)ilI 
of the current rule (Sf (71.20(c)(3) and 
71.24(c)(4), mspectively, of the 
proposed rule). These errors. which 
were not identified at the time th6 
proposed rule wes published. resulted 
when the limit fbr gmphite was 
eqmssed as an atomic ratio, instead of 
a mass ratio. The errors were 
inadvertently adopted, in Part 71. 
duringarulemakingin1983,tomake 
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NRC regulations compatible with 1973 
JAEA transportation regulations. IAEA 
has subsequently corrected these errors 
in the 1985 edition of its transportation 
regulations. 

Section 7120(b)(3), as cummtly 
written, limits the mass of graphite to 

~44; l l 150 times the total mass of 
du~&235 plus phtoniunL” !ikiCtiOll 
71.20(c)(3). in the final rule. would be 
mended to reed as follows: “The total 
ma66 of graphite pre6ent does not 
exceed 7.7 times the tot61 mass of 
uranium-235 ph6 phtOniWIL"SectiOn 
71.24(c)(4) would be Similarly M&I& t0 
&mge the limits on graphite from 150 
to 7.7 times the t0t6l ma66 of uranium- 
235 plus plutonium. 

NRC is tmmcting these errors in this 
final rule. The affected section6 may 
bear on the criticality safety of fissile 
materMs in transport. In addition, these 
corrections are expeaed to have 
minimal impact because them are no 
shipping casks currently being used that 
were designed using the erroneous 
provisions. 
Summary 6nd Rerolution of Public 
commanl6 

There were 171 letters of comment 
received on the proposed rule from 
industry, St&e. and local governments: 
environmental organktion6; medical 
facilities; and members of the public. A 
discussion of general comments is 
presented below, followed by responses 
to comments on specific sections of the 
proposed rule. 

One of the most frequent comment6 
noted difference6 among NRC, DOT, and 
IAEA definition6 and requirement6 
where there were no masOns for the 
differen-. Deny of the difference6 
between NRC and DOT requirement6 
resulted fr0m the long period of time 
between publication of the NBC 
proposed rule (June 8.1988) and 
publication of the DOT pm@ rule 
(November 14.1989; 54 PR 47454). The 
two proposed rule6 were intended to be 
published on or about the same date but 
cirwmstances did not pennit 
concurrent publication. Between 
publication of the NBC and DOT rules, 
MEA published a complete se( of minor 
changes and &ranges of detail to it6 
regulations. The66 change6 wem nat 
contained in the NBC proposed rule, but 
wem introduced in the DOT proposed 
rule. In addition, a large number of 
printing errors ap in the text of 
the NRC pro 

zi 
Nb.c)nl themest 

signific~termmweremcti edina 
cOrrection notics publiehed June 22. 
1988(53FR23484).The remaining 
inconsistencies bave been corrected in 
the final rule. 

Another frequently raised comment 
was in response to NRC’s inclusion of 
new criteria for the air transportation of 
plutonium. Out of 171 total letter6 of 
comment on the proposed rule, 119 of 
those letters were concerned with the 
single issue of air transportation of 
plutonibn. In general. these letters 
requested that NRC codify the NUREG- 
0360 criteria for the safe air 
transportation of plutonium, 
notwithstanding urging by the US. 
Department of Energy 5IOE) that NRC 
withhold codification until it could 
consider rules being developed by L%A 
for the safe air transportation of 
plutonium. Many of these letters. 
primarily from residents of Alaska. 
attributed development of the NUBEG 
0360 1 criteria to U.S. Senator Frank 
Murkowslci. However, the criteria in 
NuREc-0360 were developed by the 
NRC in response to Ptiblic Law 94-79. 
enacted in 1975. (Senator Murkowski 
sponsored much more recent legislation 
on transportation of plutonium by air, 
identified as Section 5062 of Public Lew 
199-203, for which regulatory criteria 
have not been developed.) NRC ha6 
mlied on the NUREIWl388 criteria for 
plutonium transportation by air since 
the criteria wena published in 1976. 
DOE’s request that NRC withhold the 
codification of the NIJREG-9389 criteria 
while NRC considem the IAEA 
alternative cannot be accommodated 
bwauw th&e is no existing IAEA 
alternative to consider and none is 
expected for several ye6rs. Although the 
IAEA development process has begun, 
the recess is long and multihceted. 
prece ‘ctions as to final content of an 
IAEA alternative cannot be made at this 
time. It also should be noted that, under 
Public Law 94-79, the proposed criteria 
would apply to any U.S. import, export, 
or domestic 
reg~Ue66 0 P 

lutonium air transport 
IAEA regulations. 

Accordingly, the plutonium air 
transport criteria are incorporated in the 
5nal rule. 
Section 71.0 JWpose and Scope 

One comment suggested that f 71.0 (a) 
could be clarified by referring to the 
need for a Type B package rather than 
to licensed material in excess of a Type 
A quantity. Section 71.0 (a)(l) would 
then read ‘Procedures and standards for 
NBC approval of p&aging and 

’ COpia of NUREGO36OUU~kpunhuedfmtIl 
thaSu~IaadolltofDocumontrU.s.GorrmcMot 
l4hung offlm. P.O. Box 37mz. wuhington. DC 2ool3-7oa2.cophue~~rri~*fromIh Nauonal Tecbnti lnfonnauo6 smvica. 526s port 
Royal Road. Spriq$ioid. VA z6lfn. A copy ia &o 
available for inspection and copying for a fee in tbo 
NRC Public Docummlt lbom 2120 L street. NW. 
Ii&k LawI). waahiagton. DC 

shipping rocedums for fissile material 
and for o tg er licensed material required 
by this Part to be transported in a Type 
B packaging.” 

Although the suggested wording may 
be a good description of Part 71, Fissile 
Type A packages are still subject to NRC 
approval. Therefore a scope based on 
quantity of mdioactive material is better 
than a scope based on a single tyP6 of 
pa*tw. 
Section 71.4 Definitions 

One comment noted that the term 
“licensed material” is used in Part 71, 
in several locations. but is not defined 
in Part 71. In re6 nse to this comment. 
NBC has added tr e definition of 
“licensed material,” a6 codified in 10 
CFR Part 39. to the definitions in Part 
71. The term “licensed material” only 
includes radioactive material licensed 
by the NRC One comment noted that in 
defining the term “e-zlusive use.” the 
parenthetical note ‘** l l al60 referred 
to in other regulations as ‘sole use’ or 
‘full loed’” is no longer necessary. 
Those other terms have been almost 
completely hased out, and IAEA ha6 
eliminated tg e clarifying note. NRC 
agrees and also has eliminated the 
clarifying note. 

One comment noted that the 
definition of “exclusive use” requires 
that loading and unloading be 
performed by personnel having 
radiological training and re6ourcw 
appropriate for safe handling of the 
consignment. However, the definition 
pmvides no criteria to indicate what 
that training should be. NRC believes 
this is an area where the regulation 
includes a sufficient level of detail to 
defme the intent of the provision. NRC 
further notes that DOT bas established 
requirement6 for hazardous material 
employee training (see 49 CP’R Part 172. 
Subpart H. fS 172.799-172.794. 
efiktive July 2.1992). 

One comment suggested that tha term 
“tmnsport index” specify that the 
number be rounded up “to the next 
tenth” rather than “to the first decimal 
place.” NBC believes that either 
terminology is adequately clear, and is 
retaining the original wording for 
uniformity. This wording ha6 been used 
satisfactorily over a number of years. 

One comment 6u 
tF 

ed that the 
“Natural uranium” efinition should be 
clarified to indicate that the phrase “the 
remainder being umnium-238” refer6 
strictly to a weight basis. not to a 
mdioectivity basis. NRC ha6 made the 
clari5cation. 

One comment raised the question 
whether “licensee” and “licensee of the 
Commission” are synonymous, and 
whether the terms include “persons 
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licensed by an Agreement State,” so that 
the general licenses of 5s 71.12-71.24 
could apply. NRC asserts that the terms 
“licensee” and “licensee of the 
Commission” are synonymous. For 
uniformity, the NRC has eliminated the 
longer of the two terms in the final rule. 
Neither term includes Agreement State 
licensees. However, Agreement State 
licensees engaging in activities in non- 
Agreement States, or in offshore waters, 
under the reciprocity provisions of 10 

-CPR Part 150, “Exemptions and 
Continued Regulatory Authority in 
Agreement States and in Offshore 
Waters under Section 274.” am subject 
to the requirements of 10 CPR Part 71. 
In such inst.~ces. the NRC general 
licenses mentioned above apply to 
Agreement State licensees. 

One comment noted that the term 
“spdfic activity” should only be used 
when describing the radioa& v ity of a 
radionuclide per unit mass of the 
element. When describing the 
radioactivity per unit mass of a material 
in general, the comment suggested the 
use of the words “concentration of 
radioactivity.” NRC has been unable to 
confirm any preferred limited use of the 
term “specific activity,” and, in view of 
the years of successful international use 
of the term in its broader sense. plans 
to continue that broader use. 

One comment noted that the NRC and 
DOT definitiaqu of “exclusive u58” are 
not identiml. and that the DOT 
definition appears preferable. In the 
6nal~le.s promulgated by NRC and 
DOT. the definitions of “exclusive use” 
are identical. 

One comment noted a difference in 
quantities, for Ws proposed rule 
“highway route controlled quantities,” 
in 49 CFR 173.4Q3. and for NRC’s 
“advanced notification of shipment of 
nuclear waste” requirements in 10 CFR 
71.97. The limits were intended to be 
the same. As the comment suggested. 
the error (by NRC) was awed by the 
rounding of the International System (of 
units) (SI) and customary units and has 
been corrected in this 5nal de. 
section 71 .I Definitions (lhal unit 
System-The International System of 
Units Followed or Preceded by U.S. 
Standard or Customary Units). 

Ten comments sugeested both support 
for the dual unit system used in booth 
NRC and DCYI’ proposed mgulations and 
potential problems that might result 
from a dual unit system. Several other 
comments suggested that NRC and DOT 
be consistent in the use of units. NRC 
and DOT intend to use dual units in 
specifying the regulatory requirements.- 
The introductory language to S 71.4 
states that the different units are 

functionally equivalent and can be used 
interchangeably for purposes of this 
part. Them are no paperwork 
re@.r8ments in Part 71 (e.g., records, 
reports) where the mandatory use of 
unit: is specified. DOT regulations also 
specify regulatory requirements in terms 
of dual units. In 49 CPR 171.10. DOT 
specifies that the SI units are intended 
to serve as the standard, but that the 
customary units (rounded) are included 
to provide a functionally equivalent 
limit. The dual unit approaches used by 
NRC and DOT am compatible. 

In addition, DOT specifies, in 49 CFR 
Part 172. the units that must be used to 
satisfy the communication standards for 
shipping papers and package labels. 
Sections 172.203(d)(+md 172.403(g)(2) 
require that shipping papers and 
package labels be completed either in SI 
units alone or in SI units and customary 
units. These requirements also permit, 
for a period of one year after the 
effective date of the final rule, the usa 
of customary units on shipping papers 
and package labels for domestic 
sbi merits-only. 

CL e comment noted that the double 
conversion from customary units to SI 
units. and back to customary units 
produces specifications tilat are out of 
line with standard material siies. For 
example, a test with what was a 
standard 8-in&diameter mild steel bar. 
with an edge radius of V4 inch, was 
proposed as a test with a 5.91-inch 
diameter mild steel bar, with an edge 
radius of 0.238 inch. The converted 
customary units of length and weight 
have been returned to their original 
valuea in the final rule. 

One comment su 
consistency of units T 

ted greater 
tween the NRC 

and DOT transportation regulations and 
the Commission’s “Standards for 
Protection against Radiation” in 10 CFR 
Part 20. Since the NRC and DOT 
traq 

r 
rtation rules were proposed, 

NRC as rwised 10 CFR 20.1001, “Units 
of Radiation Dose,” and 10 CFR 
20.1005, “Units of Radioactivity,” t:, 
permit the use-of either customary or SI 
units. These revisions achieve greater 
consistency of units among 
transportation and mdiation protection 

iations. 
% e comment noted that differences 
between IAEA and Part 71 A values 
(expressed in conventional units) may 
cause problems in intsmational 
trampart. The curie values in Safety 
Series 1~6. Table I are approximate, 
rounded down from the TBq values after 
conversion to Ci. whemas the curie 
values in Table A-l Part 71 are 
converted from tbe TBq values to three 
signifimt figures without rounding 
down. Tbe Part 71 method was used 

because it yields values that mom 
closely approximate previous Table A- 
l values. As noted earlier in I .‘,s 
preamble. DOT regulations will require 
the use of the SI units in shipping 
papers and labels for international 
shipments (although conventional units 
may be used in addition to the SI units). 
The use of SI units should retain 
consistency with the IARA regulations. 

One comment suggested that the term 
“transport index” be defined using both 
customary and SI units, as IAEA has 
done. The proposed definition was 
expressed only in customary units. NRC 
agrees with this suggestion and has 
adopted the DOT definition of 
“transport index” which includes both 
customary and SI units. 
Section 71.4 
in Particular) 

Definitions (LSA and SC0 

Several comments related to 
clarification of LSA definitions. 

Two comments noted the 
typogra 
in wbi CE 

hical error in the proposed rule 
the “water with tritium” 

concentrations for LSA-II were printed 
as 27.0 Ci/X (1 TRq/X), rather than as 
27.0 CM (1 TBq/l). Two other comments 
noted that the numerical values differed 
hrn those in the Ixrr proposed rule (20 
CiA and 0.8 TBq/l. respectively). One 
comment stated a preference for the 27.0 
Ci/l limit. 

. NRC values in the proposed rule were 
derived from the IAEA and DOT values 
by munding up the terabequerel limit 
and then converting to curies. For 
consistency, NRC baa adopted the IAEA 
and DOT values in the final rule. 

Thea comments were concerned with 
the definition of L&GI. The first 
comment noted that material generated 
from the extraction of uranium or 
thorium was not classified into any LSA 
category. The comment recommended 
an LSA-I classification for this material. 
Another comment recommended that 
the term “contaminated earth” in LSA- 
I be expanded to include “soil, earth 
concrete rubble, and other bulk debris.” 
A third comment expressed concern 
that mill tailings exceeding lo+ Al/g 
could not be shipped in bulk under the 
proposed rule. The comment 
recommended that either mill tailings 
be specifically included in the 
definition of LSA-I without an activity 
or concentration limit, or the specific 
activity limit for LSA-I be increased to 
4x10 -6 Al/g. 

- NRC agrees that ore-like materials 
(materials with highly uniform 
distribution of small quantities of 
radionuclides) should be transported as 
LSA-I material. Accordingly, the 
definition of LSA-I has been changed 
from “contaminated earth l l l ” to 
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~‘mntamiMted earth. mill taihgs. 
concrete rubble and other bulk debris 
l l l ‘* Further, NRC believes that mill 

tailings will meet the proposed 10 -6 A2/ 
R specific activity bit. and the&on, . 
Lti not increased the limit. 

Two mmments sunnested that NRC 
include a definition 3 the term “closed 
trausport vehicle” uwd in the de5nition 
of LSA-I. This term has been removed 
from the de5nition of ISA-1 because 
NRC and DOT concluded the use of a 
vehicle-based term in the definition of 
a material was inappropriate. “Closed 
tnmsport vahicIe” is de&ted in DOT’s 

iiiIe (49CFR173.403(~)). 
One comment suggested that LSA-II 

material de5nition be expanded to 
include activated materials, 
txmsdidated wastes, and materials 
intrinsically mntained in a relatively 
insoluble matrix ISA-II is e ed to 
include primarily unsolidifi r material 
in which the radioactive material may 
or may not be uniformly distributed, 
including lesser activity msins and filter 
sludges, other similar materials from 
reactor operations, similar materials 
from other fuel cycle operations, 
scintillation vials, and hospital, 
biological, and decommissioning 
wastes. There is. however, no 
prohibition against activated materials, 
consolidated wastes, and materials 
intrinsically contained in a relatively 
insoluble matrix in group ISA-II, 
provided the specific activity limit is 
met. The MEA established the ISA-III 
group principally for irradiated reactor 
parts and other activated, or activated 
and contaminated, equipment that 
exceed the limits for the other ISA 
groups. NRC does not belleve it la 
necessary to expand the ISA-R group 
definition to include these materials. 
The NRC believw that to do so might 
amw confusion ~tb the LSA-III 
definition. 

One comment stated that dewatered 
material should be d&ined as a solid for 
LSA-II. NRC egrwa that dewatensd 
rwina should he subject to the specific 
activity for solids under LSA-II and 
notes that there b no prohibition against 
dewatemd resins in ISA-IL 

Clue comment asked whether the 
specific activity limits for LSA-II and 
LSA-III materials were pm- or poet- 
solidi5cation. The aped5c activity 
limits apply to materials as prepared for 
shipment. i.e., Post-solidi5catio~ 
However, llcenaees should note that 
b%zTzg ~~erial. may not 

emurung either the 
speci5c activity or the mdiation level at 
3 m. 

One cahnaut mcommended that 
NRC remove the criterion for leaching 
that is applicable to ISA-III solids. The 

criterion limits the loss of radioactive 
material per 

- 
, when the package 

is placed in water or 7 days, to 0.1 AZ. 
Another mmment stated that the 
criterion for leaching in the definition of 
ISA-III needed to be compatible with 
the leachability index requirements for 
solidified waste in 10 CPR Parts 60 and 
61. 

A control on the potential intake of 
these ISA-III materials is nemssary 
because the mdioactivity is not entirely 
insoluble. Because non-Type A 
packagiugmi tbeusedintranspolting 
them materl at ,areleaseoflO-ZAinan 
accident is assumed, with a possible 
bystander uptake of 10-a AZ. under the 
standard model for determining A2 
values. Because the total bod 
must be Limited to 10’6 As, ti 

uptake 
e 

package’s dispersible radioactive 
contents (Le., the leachate liquid), must 
not exceed 0.1 As. For purposes of 
mmpatibillty with IAEA and DOT 
requirements. a new S 71.77, 
“Quali5cation of ISA-RI Material.” has 
been added to Subpart F. This section 
prescribes testing requirements for 
assessment of ISA-III material leaching. 
The hazard horn the transportation of 
these materials is different from that 
powd by their disposal; therefore, no 
attempt has been made to achieve 
mmpatibility between transportation 
and disposal lwchabill 

One comment found xl 
limits. 
e proposed 

rule unchr on the need for three ISA 
categories and how to classify materials 
under the criteria, including corn cted 
dry active waste. IARA develo x the 
tbrw LSA groups to differentiate 
controls based on the activity, 
distribution, and form of LSA material. 
The LSA-I grou 
uniformly distri E 

accommodates very 
uted materials. such as 

ores. LSA-IIl accommodates large 
activated parts or solidified materials. 
LSA-II accommodates less uniformly 
distributed materials, such as , 
compacted dry active waste. 

One comment described radioactive 
atoms in activated products as 
hherently non-dis mible and 
relatively non-l es ble. The comment 
recommended that activated materials 
he authorized for shipment as LSA-I, 
provided other transportation 
rtaphmmts are met. Although 
activated materials do not pose a 
dispersibility hazard, these materials are 
subject to locaked concentrations of 
nonunIformly distributed material. 
Consequently activated materials are 
included In groups ISA-III and IS&II. 

One mmmeut suggested &aaging the 
de5nitionofSCO5om”* l l nctitself 
m&w(.&w . l .** to 1.. . l n()t 

damed as mliwctive material under 
thew rulea l l l ,” since nothing is free 

of radioactive material. NRC and m 
have ado 

rJ 
ted this comment.- 

Seve comments identified a 
typogmphicai error in the limit for non- 
5xed contamination from beta and 
gamma emitters on the accessible 
surface of SU3-l objects. That value has 
beenchangedfmm1.68~10-5Ci/cm2 
tolo-4mi cromrie/cm 2. These 
comments also noted inconsistencies in 
the NRC and DOT contamination limits 
e.g., (1.06 x 10-4zCkm2and 10-d 
microcurie/cm z, respectively). NRC has 
adopted the DOT convention for these 
limits in the final rule. 

One comment inquired as to whether 
it was consistent for NRC not to exempt 
SC04 from transportation requirements 
when facilities with similar 
contamination levels may be released 
for unmstricted use according to NRC 
Regulatory Guide 1.66. Under the final 
rule. SC&I group materials are exempt 
from NRC qulatious, except for one 
5 71.5 requirement that liosnsees 
comply with DOT requirements. 
Further, the X0-I non-fixed surface 
mntamination limits are greater than, 
not similar to. the corresponding 
acceptable surface contamination levels 
in Table 1 of NRC Regulatory Guide 
1.86. 

Several mmments noted that the term 
“inaccessible surface” used in the SCG- 
I definition is not de5ned and that it 
was not clear how to comply with a 
limit for surfhces that were inaccessible. 
This pmvision provides for the disposal 
of materials that have contaminated 
surtkes that are not readily accessible. 
Examples of inaccessible surfaces 
include: inner surfaces of pipes, inner 
surfaces of maintenance equipment for 
nuclear facilities, and inner surfaces of 
glove boxes. Compliance can be 
achievedbysam lingasmallareaofthe 
surfem that may L accessible or by a 
documented estimate of the inamessible 
surface mntaminaticm. 

One mmment stated a belief that the 
implementation of SC0 groups would 
(a) Further complicate the preparation 
and shipment process. without an 
increaseinthasafetyandqualityof 
waste shipments; fb) result in a 
significant illcrww in 

lr 
rsonnel 

exposumcoekandde ysfor 
preparation and dkposal of radioactive 
waste; (12) require aubstautial initial 
personnel tmining; and [d) require 
extensive rwisious of existkg 
procedures and waste shipping’ 
computer programs. NRC acknowledges 
that the introduction of multiple ISA 
and SC0 groups mmpllcates the 
transportation of LSA materials. The 
IAEAmnsensuswastbatitwas 
appropriate to regulate SC0 separately 
from LSA materials. The purpose of 
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&se groups is to recognize the lesser 
hazard of LSA and SC0 relative to other 
radioactive materials, and to provide 
relief from shipment requirements that 
would otherwise apply to these 
materials, while still assuring safety. 

WithmgardtOeX 
the LSA groups wi r 

web it is true that 
require some 

increased material treatment or 
handling. However, this handlingis 
necessary to eliminate the current 
rmctice in which there is no quantity 
Amit on ISA packeges. This SltUahOn 

-poses a risk to the 
P 

ubbc during 
transport. Costs wi 1 increase, but not by 
an amount considered significant for the 
industry. Training with regard to the 
LSA groups, or any new pmvision. will 
he required. Periodic training of 
hazardous material employees regarding 
the safe transportation of hazardOU6 
materials is required by DOT regulations 
(49 CFR Part 172 Subpart HI; instruction 
with regard to the LSA and SC0 groups 
may be included at that time. 

Implementing the LSA groups will 
require revision of procedures and 
computer codes. These costs are judged 
to be acce table in order to achieve 

E compatibi ‘ty with the IAEA regulations 
for the safe transport of radioactive 
materials. 

A comment noted that the SC0 
classifiurtion “appears to be well- 
meaning,” but that the pmposed criteria 
(presumably the proposed ~AI limitl 
“detract from its potential benefit and 
utility,” and that it would ba easier and 
less expensive for both producers and 
conmmers of electricity to enjoy the 
benefits of new transportation systems 
without the related rwtricti0M. As 
stat& previously, NRC has adopted the 
IAEA 10 mSv/h (1 rem/h1 at 3 m limit 
for LSA packages, and believes that a 
limit is needed to protect the public 
from the potential for excessive external 
radiation exposure in the case of a 
severe transportation accident. 

One comment suggested that the rule 
make clear that not every SC0 needs to 
be surveyed and that a random 
representative swey is adequate. There 
isnorequirementthateechSCOina 
package he auveyed The shipper must 
be able to demonstrate. however, that 
the package contents comply with 
ap licable SC0 definition& 

&l e comment oblected to the upper 
limit for removable surface 
contamination for SC04 (lo-' dW 
cm 2 for beta and gamma emitters) 
because this limit is a factor of QO less 
than current LSA limits. and would 
require extensive decontamination of 
mactor outage equipment at each site. 
The comment stated such 
decontamination is not warranted 
because it violates the as low as 

reasonably achievable (ALARAl 
principle, and is not justified based on 
shipping experience. The comment 
suggested that an SCO-III group be 
defined for materials exceeding SCCMI, 
and that Type A packaging be mquired 
Pr such materials. 

Apparently, this comment is 
comparing the SCO-II limit for 
removable (non-fixed) surfaca 
contamination with the current l.SA 
limit that applies to nonradioactive 
material oblects that am externally 
contaminated with radioactive material 
that is not readily dispersible. The Sco- 
II limit for fixed surface contamination 
is a more appropriate comparison with 
the current limit for not readily 
dispersible contamination. The SCCMI 
fixed contamination limit is 20 times 
greater than the current ISA limit for 
not readily dispersible contamination. 
Section 71 .S Tmnsportation of 
Licensed Material 

Two comments asked for clarification 
of the specification “* l ‘outside of the 
confines of its plant or other place of 
use.” when describing transportation 
made subject to DOT regulations. One of 
those comments suggested that the 
provision be reworded as “* l ‘outside 
the site of usage, as specified in the NRC 
license, or where transport is on public 
highways.” This wording cIari5es the 
provision and has been included in the 
final rule. Similar wording has been 
substituted in f 71.0(c). 

A comment asked whether S 71.5(b) 
means “that an approval must be 
obtained when the shipment is covered 
by local State l&ions and those 
regulations will Ti followed.” The 
purpose of 5 71.5(b) is to Impose. by 
NRC authority, pertinent DOT 
requirements on shipments, by NRC 
licensees, that are not normally sublect 
to DOT requirements. Them is no 
exemption from the requirement of 
S 71.5(b) regading compliance with 
State or local regulations. 
Section 71.10 Exemption for Low Level 
Materials 

A comment noted that the SI unit 
speci5cation of 74 

T 
(0.002pcils) 

for exempted low-leve mdioactive 
material in S 71.10(a) Is not consistent 
with the 70 

2 
value specified in the 

mPm rule. The speci5cation in 
5 71.10(a) has been changed to 70 Bq/g, 
thevahreinthe wrsfidd.This 
exemption is applicable only with 
respect to transportation, and h not 
generally applicable to other 
Commission-r8guIated activities. 

A comment noted that it would be 
useful to have-an exemption for small 
quantities of mdioactive material in 

5 71.10(a) as well as the exemption for 
LSA material. The safety rationale 
developed by L4JZAz for LSA material 
does not extend to other radioactive 
materials. IAEA has been informed that 
a small quantity exemption may be a 
useful concept. However, this 
exemption has not been develo 

F 
d yet. 

One comment asked that NR clarify 
the usa of a reference to 5 71.53 in the 
“Exemption for low-level materials” 
pmvision of 5 71.10(b), a provision that 
pertains to Tvpe A and LSA packages. 
In addition to control over excessive 
radiation, the Commission’s 
responsibility with respect to 5ssile 
material is to provide reasonable 
controls to avoid the occurrence of 
accidental criticality. The regulatory 
standards for this are found in S!j 71.55 
and 71.59. There am some relatively 
common 

rp” 
of fissile material 

packages or which there is no credible 
risk of criticality in transport, even in 
the absence of controls. These packages 
are described in !j 71.53, and are 
exempted from the criticality controls of 
55 71.55 and 71.59, because the controls 
areunnacmsary. 

The provisions of S 71.10, “Exemption 
for low-level materials.” provide broad 
exemptions hum 10 CPR Part 71 rules 
that relinquish to DOT the control of 
types of shipments that are of low risk 
both from radiation and criticality 
standpoints. To ensure that only low 
criticality risk shipments are included 
in f 71.10(b). NRC rwtricts the 
exemption to Type A and LSA packages 
that either contain no fissile material or 
satisfy the fissile material exemptions in 
5 71.53. It should be noted that the 
exemption does not relieve licensees 
from DOT transportation requirements 
by reason of NRC authority, nor does the 
exemption relieve licensees from the 
restrictions on frir transportation of 
plutonium imposed by Congress. 

The proposed rule introduced a ~AI 
uantity 

% 
lit. for LSA packages not 

esigned to withstand accidents fnon- 
Type B packag~l. to control potential 
external radiation exposures. Thirty 
comments were received requesting that 
thelimitbechangedinthefinalrule. 
Two comments supported no limit: nine 
supported the IARA dose limit of 10 
mSv/h (1 rem/hjr at a distance of 3 
meters for an unshielded package; 4 
supported higher multiples of AI: and 
15 supported the optional use of either 
the IARA limit or a higher multiple of 
A,. As described previously in this _ 

2 toteroatid Atoallc l5Nqy Agency %fety 
Serb #7--“sxpkrutorJ Meterld fin the LAEA 
b@.tiON fw tha S& Tnnspott of Radiooak 
huerid’ (IWS 6dbioaL Avrihble from Bernam- 
Unipub. 4611-F hmbly Drive, Lonhrm MD 
2om391. TOL (301) 4ss-7s6s. 
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-I . 
preamb)e, NRC and DOT have decided 
Ihat the heat overall response on the 
UA issue and these comments is to 
drop the proposed ZAI quantity limit. 
and to adopt the JAEA radiation level 
limit of 10 mSv/h (1 rem/h) at 3 m from 
the unshielded contents. 

One comment suggested that the need 
for labels on I..!% packages should be 
reconsidered. Package lahelling falls 
under DOT jurisdiction. In its final rule. 
DOT has retained the exception from 
package marking and labeling 
requ&ments for domestic LSA 
shipments consigned as exclusive use 
(see 49 CFR 173.427). 

One comment expmssed concern over 
the transition of control of packages for 
shipping Type B quantities of LSA 
radioactive material from NRC to DOT. 
NRC has a centmlizd package design 
approval authority, whereas DOT 
authority allows a shipper to determine 
acceptable package designs (Le.. self- 
certify package designs). The comment 
expressed apprehension about 
permitting each shipper to review 
package and ship ing restrictions 
against DOT regu P ations. a situation that 
could result in some confusion and 
different interpretations of the 
regulatiOIlS. 

l.n the final rule, the IAEA limit of 1 
rem/h at 3 m from the unshielded 
material contents has been established 
as the threshold for NRC regulation of 
ISA or w package designs. NRC will 
mview.imd approve, if adequate, 
designs for packages that contain 
quantities of LSA or SCD material that 
exceed that limit. The review by 
regulatory authority of package designs 
for quantities that exceed the IA5A limit 
is consistent with the approach used by 
other IAEA member states. 
Section 71.13 PmviouslyAppnwed 
Package 

One camment proposed that the date 
specified in 5 71.13(b)(2) ba December 
31..1990, instead of Decflmber 31,1992, 
to be consistent with IAEA 
transportation regulatlana. The original 

cutoff date for the routine use of 
packages manudactured under the 1973 
edition of the regulations. That date was 
subsequently extended for 2 years by 
one of the periodic updates of IAEA 
regulations and was properly used in 
the proposed rule. However, since the 

ii 
reposed date of December 31.1992, 
aspassed.the5nalndehasbeen 

revised (by eliminating reference to sny 
particular date) to make this provision 
effecti: t: on the date that the final rule 
becomes effective. 

Two comments noted that the 
preamble to the proposed Part 71 
indicated that Type B and fissile 
packages fabricated before a certain date 
and not used internationally could 
continue to be used domestically until 
the end of their useful lives. The 
licensect would uot need to demonstrate 
that the packages satisfy the new crush 
test or deep-immersion test. The 
comments would take that provision 
one step further and require the crush 
and deep-immersion tests only for 
international use packages. 

NRC believes that the international 
package standards should ba used by 
the United States for both domestic and 
international shipments, to the extent 
pmcticable. However, based on a history 
of safe use under earlier safety 
standards, and the absence of 
unfavorable operational data, NRC will 
allow the continueJ use of existing 
packages in domestic transport until the 
end of their useful lives. NRC will not 
allow, however, the continued 
fabrication of packages to the old 
designs. This action permits use of 
existing packages. It does ot perpetuate 
package designs that can ba Ledor 
upgraded to satisfy the new standards. 

Another comment suggested 
grandfathering the existing Typa A 
casks now approved for transpotig 
Type B quantities of LSA radioactive 
material, until the Type B waste casks 
required to satisfy the new standards 
become available. NRC has adopted the 
suggestion, extending the proposed 

P 
revisions in 5 71.52, “Exemption for 

ow-specific-activity (ISA) packages.” 
to a 3 year period, to give the industry 
time to design, receive approval, and 
fabricate new Type B waste packages. 
Section 71.22 Gened license: Fissile 
Material, Limited Quantity, Controued 
Shipment 

One comment requested clarification 
M to whether the Type A limit imposed 
in 5 71.22(c) also apples to f 71.22(d). 

The requirements of 55 71.22(a) 
through 71.22(e) are cumulative, each 
imposing additional requirements on 
the use of the general license. The 
radioactivity limit and mass limits of 
5 71.22(c) apply to packages, whereas 
the mass and mass ratio limits of 
5 71.22(d) apply to shipmenta 

A comment noted an error. in 
5 71.22(d)(3). wbicb changed the intent 
of the section. The commenter suggests 
that the phrase “exceeds unity” at the 
end of 5 72.22(d)(3) he replaced by the 
phrase “does not exceed unity.” NRC 

- agrees and has made that change. 

Section 71.24 &nem/ License: Fissile 
Material. Limited Moderator. Co&rolled 
Shipment 

One commenter asked if the statement 
in 5 71.24(b), “* l l a quality assurance 
program approved by the Chnmission 
as satisfying the provisions of Subpart H 
of this part,” is any different from 
a.. . . a uality 

% 
assurance Program 

approved y the Commission.” The two 
statements are different in that the first 
is more specific and provides mom 
detail. There am several different 
quality assuran ce programa in different 
licensing areas, approved by the 
Commission. Specifying that the 
program must satisfy Subpart H makes 
it clear as to the type of quality 
assurance program is required. 

One commenter recommended 
insarting ‘by weight” after “1 percent” 
in 5 71.24(c)(8). l’d’itC agaes and has 
made this change in 5 71.24(c)(7). as 
well. 

With respect to a general license for 
a package containing fissile contents. 
one comrnenter mquaeted clarification 
of what is meant by “no uranium-233” 
in 5 71.24(c)(6). For a general license 
under 5 71.24(c)(6), a package 
containing 5ssile contents must have no 
detectable U-233. The method for 
making this determination can be 
decided by the liceusee. For example, 
the licensee can make this 
determination b 
by knowing the L 

performing an assay or 
‘story of the material. 

Subpart LLApplication for Package 
4vmd 

One comment suggested changing the 
title of Sub art D to “Application for 
TypeBPa &I e Approval” for clarity. 
&cause NRC also appmvas Type A 
packages for 5ssile material, the title of 
Subpart D continues to r&r to “Package 
Approval.” 
Section /I.38 Renewal 

One comment suggested that NRC 
provide some adminintrative 
acknowledgment when a timely 
application for renewal of a certificate of 
compliance has been reoeived to 
pmvide proof that timely renewal is in 
effect. The Commission does not believe 
that proof of timely renewal is 
particularly important and that 
pmvidin an acknowledgment to each 

~~{~~%r!EZeFd$!L 
section 71.43 General Standanls for 
All Packages 

Four comments -ted the 
addition of IA5A regulations relating to 
packaging of liquids and gases to Part 
71. including those pertaining to the 
special free drop and penebation tests 

1. 
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for liquids and gases. The NRC approves 
only Type B and fissile material 
packages. The NRC also notes that 
fissile material packages must be 
evaluated for hypothetical accident 
conditions more severe than the tests for 
liquids. Furthermore, there are currently 
no NRC-licensed packages designed for 
gaseous fissile materials and NRC does 
not anticipate any future applications 
for such packages. These additional 

- provisions would complicate 
regulations that are presently adequate. 
IAEA standards on absorbent material 
and double containment have been 
selectively included 

Eight mmments di 
NRC view that 5 71.43( 
continue to restrict to “no signi5cant 
iJlcs8sse” any change in external surfacfl 
radiation levels, as a result of subjecting 
a package to the defined normal 
c0ndition.s of transport. The comments 
argued that the 20 percent incmase 
specified in IAEA regulations is a safe, 
reasonable, and pmctical number that 
could not reasonably be lower, and that 
specifying a value in the rule provides 
the package design engineer and the 
NRC review engineer a measurable goel 
that is consistent both with WEA and 
witben ’ 

Type f? 
eming pmctice. 

and fisslle material packages 
can be madil designed 80 that normal 
conditions 0 r 
signi5cant 

iransport result in no 
incmaa6indosemtes.and’ 

that a twenty percent increase in dose 
rates because of normal handling is 
excessive. In addMan. if a pa&ge were 
designed so that the external dose rate 
could increane 20 percent during normal 
handling, the package could exceed the 
dose mte limits in 5 71.47 during 
tmnsp0rt. and would be an item of non- 
complianca. NRC and DOT have 
therefore decided to not adopt the MEA 
“20 percent increase” provision. and to 
mtain the current “no signi5cant 
incmaae” provision. 

Four timment~ auuggea the addition 
of the spedal prWisi0Lls of IAEA 
regulationaperwpingtothe 
tmnspo&tion of mdhective material by 
the air mode. NRC has determined that 

are properly incorpomted in the carrier 
restrictions imposed by the Department 
of Transportation. 

Two comments smed that the 
phrase “Amunt must be taken of the 
behavior of materials under irradiation” 
he clari5ed and quantI5ed. perhaps in 
a mgulatory guide, or deleted from Part 
71. Although there ia no regulatory 
guidance now available relating thii, 
mquirement to 
itiscleartbatanye 

on materials used in the package must 
be taken into account. These effects 
could be the acceic>rated aging or 
embrittlement of elastomers or elastics 
and may result in requiring a frequent 
change of gaskets, for exam le. 

One comment suggested 5, e 
performance requirement of 5 71.43(fJ be 
changed to include a numerical 
sensitivity for the requirement that there 
be “no loss or dispersal of mdioactive 
contents” as a result of subjecting a 
package to the specified normal 
conditions of transport. The equivalent 
paragraph in the IAEA regulations for 
Type A packages is paragraph 537. and 
does not contain a numerical sensitivity. 
Paragraph 548, of IAEA safety Series x6, 
is the equivalent of 10 CPR 71.51, for 
Type B package leaktight sensitivity. 
Both those provisions require Type B 
$cbwy;;be lefziktigbt to a sensitivity 

The coniznents noted thet IAEA no 
lon er prohibits continuous venting of 
pa CL ges in its 1985 edition and urged 
the NRC to allow the practice 
domestically for Type B packages. The 
commentem argued that although NRC 
took a stmng position. in the preamble 
to the pmp0sed rule, that continuous 
package venting is “poor engineering 
practice,” NRC did not explain why. 
The commentem noted that DOT 
regulations do not pmhibft amtiuous 
venting for Type A packages, leaving the 
acceptabilit 
be decided g 

of continuous venting to 
y performance 

requirements. The commentem stated 
that in some cases it would make good 
senaa to allow continuous venting to 
provide pressure equalization and 
discharge of organically generated 
by 

v NR ii Z%inuing its ban on 
continuous venting of Type B packages 
for the following matuma: 

1. Venting of a package containment 
system during normal conditions of 
transport defeats the purpose of the 
containment system: 

2. It is pm&Cal to design packagea 
that do not rely on venting, to relieve 
pressure under normal conditions of 

-ET 3. e bse of a vent does not 

mixtures: and 
4. The reliability of filters under 

temperatum extremes, varied operating 
conditions, and sustained service has 
not been established. 

Two comments stated that M-c- 
9Qm radiopimrmaceutical generators am 
open to the atmosphere to allow 
c&a@% in ambient pressure and that 
the genemtom do not vent mdioective 
material. The comments recommended 

that the prohibition against venting he 
limited to venting radioactive material 
only and that NRC continue current 
practices. 

NRC believes these comments arise 
from concen. over the reductirm in the 
A2 quantity for Mo-99 from 20 curies to 
13.5 curies in the proposed rule. NRC 
recognizes that the shipment of M-g/ 
Tc-QOm generators is a special case. and 
is ret - ining the 20 curie A2 value for 
Mo-99, to pennit the continuation of 
current practices. 
Section 71. I 7 External Radiation 
Standards for All Packages 

NRC used the term “accessible 
external surface” in its pm 

p”d 
rule for 

determining radiation leve s on package 
surfhas. whereas DOT used the term 
“axtemal surf&e” in its proposed rule. 
Four c0xnments argued that the NRC 
and DOT regulations for radiation level 
limits on packa e surfaces should be 
identical. Most %e lieved that a limit on 
accessible surfaces was the more 
reasonable standard. 

DOT has indicated that it is 
considering a petition for rulemaking to 
add the word “accessible” to its 
radiation level regulations and will 
consider that complex issue in a 
separate action. Pending completion of 
the DOT separate action. NRC has 
deleted the word “accessible” fmni this 
seaiod of the 5nal rule but does not 
intend to alter its practices regarding 
this pmvisios; 

One comment stated that this 
paragraph tends to be confusing in that 
it establishes a limit of 2 mSv/b (200 
mrem/b) for package surface radiation 
heh, yet 5 71.47(b)(2) seems to state 
that pa&ages transported on a flatbed 
trailer can exceed 2 mSv/h (200 mrem/ 
h). provided the radiation level at the 
planar edges of the trailer is less than or 
equal to 2 mSv/b (200 mrem/h). 

Section 71.47 establishes a generally 
applicable 2 mSv5 (200 mmm51 
Package surface mdiatian-level limit. 
The section further establishes that, if a 
package is shipped as exclusive use, the 
radiation level may exceed 2 mSv/h 
(200 mmm/h). pmvided the applicable 
provisions of paragraphs (a) (with repect 
to Transport Index) through (d) are met. 
Paragraph (b)(2) restricts the radiation 
level at any point 0n the vertical planes 
pmjacted by the outer edges of a flat-bed 
style vehicle to 2 mSv/h (200 mrem/h) 
(the same limit imposed in paragraph (a) 
for the outer surfaces of closed transport 
vehicles). Thus, provided packages are _ 
shipped as exclusive use. external 
mdiation levels may exceed 2 mSv/h 
(200 mrem&) at the surface of packages 
on flatbed trailers. but not at the outer- 
edge planes of the vehicle. 
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Section 71 .SI Additional 
Rquhxnents for Type B Pa&ages 

one comment suggested that the 
&dying provision fOUO* 
paragraphs srs(3 and (bl of IAEA 
regulations be added to Part 71 for 
consistency. The ckifying pmtisian 
pertains to allowable releases of 
radioactive material brn a pachage 
containing a mixture of radionuclides. 
Thisiathe cam. for example, with spent 
n i2h.m fuel casks. That Clfairying 

mvision has been added. p” 
Section 71.52 Exemption for ISA 
Packages 

Twelve comments expressed concern 
that the pmposed Part 71 affords only a 
l-year delay fn applying the new LSA 
rules. NRC established the l-year delay 
to give the industry an opportunity to 
design and build the Type B waste casks 
that would be requited under the new 
rules. The comments uniformly argued 
that 1 year was not a sufficient period 
of time to design a waste cask, to have 
it reviewed and approved by NRC, and 
to fabricate an adequate number of 
casks, to approved designs, that satisfy 
the needs of the new LSA rule. The 
commenten differed in how long they 

^ thought that process would take. 
varying over 2.3. and 5 year periods. 

. NRcegraeswithth~thNstoftis 
comment and h+s established the 
exemption period at 3 years. Thus 
existing pa&agings may be used for 3 
years and new peckagtngs may be 
fabricated from existing designs for 3 
Y-e 

A consequence of establishing the 
IAEA LSA/scO package limit as the 
delineator between NRC and DOT 
regulation of LSA and SC0 packaging 
Isee 5 71.10(h)(2)] is that, after the 3 year 
exemption period, LSA will be shipped 
either in DOT authorized pack@+ or 
inNRCcerttfiedI’ypeBp&q@ga. 
Accordingly, NRC is diacontfnutng the 
practioeofctutifyingTypeALSA 
packages. NRC has themfmi not 
adopted a pmposed emm tfon 

OJ (f 71.52(a)) that only w d have 
applfed to NRC certikation of new 
Type A LSA package designs. 

One commant stated that the demand 
for waste casks would rise until 1993 
andthenfellagainbecausefewofthe 
low-level radioactive waste disposal site 
compects will permit disposal access. 
Vendors will hesitate to invest in casks 
thatwillnotbeusedafter1983and 
waste will need to be stomd onsite. 

NRC is unwilling to accept this 
pmposition and believes that as long as 
NRC specifies the requfrements for 
transaartation of waste. &en edeouate 

time, industry will continue to develop 

% 
’ osaloptiona. 

e abmment argues that the specific 
referencs to S 71.43(1) should be deleted 
because it is included in the broader 
reference to 5s 71.41-71.47. 

Section 71.52 exempts exchrsive use 
LSA and SC0 packages from the 
additional requimments for Type B 
packagesforaperiodof3years~mthe 
effective date of the final rule. These 
L,SA pa&ages am atiU subject to other 
requirements that appl to ah packages. 
Themferraltothes8o erpackage ti 
requirementa includes fS 71.41-71.47. 
plus a sped5c reference to. An 

T 
entcouldalsobemadefa 

de eting the entire reference because 
those requirements apply regardless of 
the rejkmmce in this eaction. However, 
NRC chose to include the reference in 
S 71.52 as a reminder that the axemption 
is only from f 71.51, not from all 
packaging requirements. NRC believes 
the rderena to 5 71.43(1) (normal 
conditions of transport tests) is 
important and has decided that it will 
be-kltahled. 

One comment suggested that SC0 be 
included within the scope of S 71.52, 
and that the U, limit be included in the 
section for clarity. NRC agmes with the 
commtmt and has made the 
clariRcations. substituting the fARA 
WA limit for UI. * 
Section 71.63 Fissile Material 
Exemptions 

One comment suggested Spelling out 
the word Wer” instead of using “1” as 
the abbreviation. Considering the typing 
erroncausedbytheuseoftbat 
abbreviation, the hnal rule spells out the 
word “liter” wherever it appesrs. 
Section 71.55 General Requirements 
for FissGe MaterM Packages 

the comment su ested that by 
adding the word ” al *’ to the water 
reflection criterion of 5 71.55(b)(3), the 
NRChasaddedmorecostwithno 

package in isolation. Addition of the 
word “full” in 5 71.55(b)(3) is a matter 
of -ation. NRC has always 
yuired “fulY reflection wherever 
re action is required. IAFA regulations 
quid “full” reflection in the 1973 
edition, and go r. step further in the 
‘1985 edition. to define “full” as “water 
a&cm thick (or its equivalent).” NRC 
has retained the word “full.” in 

S ~LSS(~)@), and has added the word 
“full.” in f 71.55(e)(3), for consistency. 

A commenter agrees that the proposed 
Part 71 begins to simplify the system of 
shipping fissile material but that most of 
the difficulties still exist. The 
commenter advocates development of 
“a system of performance-oriented 
packaging,” to reduce the current 
complexity of the “design-oriented 
package choices.” NRC agrees that there 
are a number ofmdiation control design 
requimments that apply to the fissile 
material packages as well as to packages 
of other radioactive material. However, 
NRC views the criticality control 
pmvisions as performancsoriented 
rather than design-oriented. NRC must 
specify the conditions against which the 
package must be designed. Without the 
environmental tests and package 
objectives, there would be no level of 
protection against which to design 
packag%s* 
Section 71.61 Special Requirement for 
Irradiated Nuclear Fuel Shipments 

the comment recommended that the 
rule clarilj that the deep immersion test 
is to be applied to an otherwise 
undamsged package. This important 
detail is implied, but not spectfically 
stated. The Commission spas and has 
made that clarification. 

In the final rule; this section has been ’ 
modified to require that the extemaJ 
pressure test be applied directly to the 
containment system of a package. NRC 
doea not believe the external structure 
should play a Part in helping the 
containment system of a package 
withstand an external pressure test and 
has chosen to ignore its existence in 
SW the requirement 

A comment recommended that the 
word ‘kuptum,” as used in this 
requirement, be defined as a gross 
structural collapse and not just an 
inleakage of water. Although the word 
9upture” in the pm 
meangmasstru z*edld wllapae, NRC has 
since dedded that the term “rupture” 
cannot be determined by eqineering 
analysis. NRC has decided to change the 
acceptance criteria for the deep 
immersion test &inn “rupture” to 
“collapse. buckling, or inleakage of 
water.” 

A comment stated that this 
requirement should include the 1 -hour 
time speciEatian included in the IAEA 
requirement to avoid later 
misinterpretation of the test. The NRC 
agrees that adding the l-hour test 
specScation would help prevent 
confusion between IAEA and domestic 
regulationa, and has inciuded the time 
SpedfiWtiOIl. 
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A comment noted that the term “at 
least” is used two times in the proposed 
requirement. thereby creating an 
opportunity for misinterpretation. 
Although the term iS used in the LAEA 
text. the NRC agrees with the 
commenter that it senses no useful 
purpose and has deleted the term. 

A comment stated that the deemwater 
immersion test should be clarified to 
ensure that an engineering evaluation is 
an acceptable alternative to a physical 
test because an actual 200-m test would 

- be costly and difficult. NRC believes it 
is clear that an engineering evaluation is 
acceptable because the equivahmt 
external gauge pressure is specified in 
the text of the requirement. The 
provisions off 71.41(a) am intended to 
allow the use of engineering evaluations 
when they are masonably applied. 

The remaining three comments 
dating to this section all deal with 
transition periods and special 
provisions for casks for which there will 
be no further fabrication and that are not 
used internationally. The earlier portion 
of this preamble dealing with the 
provisions of S 71.13 presents the NRC 
view on these matters. 
Section 71.63 Special Requirements 
for Plutonium Shipments 

Four comments argued that the 
extension of this provision lo 
radionuclides other than plutonium is 
unjustified anEl that the provision, eveq 
without the extension to other 
radionuclides. differs from MEA rules 
and is inconsistent with the principles 
of fAEA rules. Two of the commenters 
argued fwther that the existing 
provisions. if examined in the light of 
current regulatory analyses, probably 

_ could not be justified. 
NRC rtxopha that some 

requirements have been added to the 
regulations over the years strictly on the 
basis of prudent judgment. Because the 
basis for current rules is not a part of 
this rulemaking action, NRC will simply 
refrain from extending the present mle 
to other radionucLidas. 

One commenter argued that the rule 
should be rewritten using multiples of 
the AZ values, not only to define 
radionuclides subject to the rule, but 
also to define the level of activity at 
which the extra requirements come into 
effect. Because the extension to other 
radionuclides is being withdrawn, the 
inclusion of A valuets &es not appear to 
improve the requirement. 
Section 71.71 Normal Conditions of 
Tmnqwrt 

Three comments noted that the 
provision of W’s paragraph 528 
mquiring consideration of a temperature 

range from - 40 ‘C to +70 “C for the 
components of !Ae packaging is not 
dkjcted in Part 71. NRC omitted this 

r 
rovision because NRC does not want to 

unit the high end temperature 
consideration to 70 “C because that 
.vould imply that +70 “c is the highest 
temperature that has to be considered 
for package design. This does not take 
into account the considerably higher 
temperatures resulting fmm decay heat 
in c&in Type B pa&a 

Tbme comments not l35- - that 10 CFR 
71.71(c)(4) prescribes an increased 
external pressure specification of 140 
kPa absolute but fAEA regulations do 
not have that exact requirement. NRC 
believes there is a need for an external 
pressure test for normal conditions to 
ensure that a pa- filled at low 
preqm or high altitude will withstand 
an external pressure increase. The 
additional pressure test has been 
retained. 

Three comments observed that 
5 71.71(c)(7) states that the free drop test 
be conducted between 1.5 and 2.5 hours 
after the conclusion of the water spray 
test but the same requirement is not 
included in the IAEA regulations. The 
IAEA rules, however, do include 
restrictions, in paragraph 620. on the 
timing of the mechanical tests after the 
water spray test. NRC has retained the 
water spray test as is and believes the 
NRC test meets the intent of the IAEA 
test. * 

One comment noted that with the 
deletion of the fissile classes, the comer 
drop test, which was required only for 
Fissile Class II packages, is proposed to 
be apptied to all fissile packages. The 
commenter argued that for a I and 
heavy package, such as a spent T el 
shipping cask, “it is considered highly 
implausible for a package to undergo a 
one-foot comer dmp as a normal 
condition of transport. Only a free drop 
with the package in its normal 
orientation should be specified as a 
normal condition of transport for large 
and heavy packages, therefont saving 
valuable analysis effort and time.” 

NRC agrees with the comment and 
has deleted the comer drop test for 
fib&oar4 wood, or Essile material 
mctftngular packages weighing more 
than 50 kg (110 lb), and for fiaaile 
material cylindrical packages weighing 
more than 100 kg (220 lb). For these 
packages, NRC does not believe that the 
comer drop tests are significant in 
developing a saf& fissile material 
PacWe. 
Section 71.73 Hpthetical Accident 
Conditions 

One comment stated that reversing 
the order of the two immersion tests in 

§!j 71.73 (c)(s) and (c)(6) would restore 
the order of the tests, which must be run 
consecutively, and would therefore 
clarib the text. NRC agraes and has 
made the change. 

One comment recommended that he 
temperatum extremes specified f :r the 
initial test conditions in 5 71.73(b) & 
given a reasonable tolerance because 
ambient air temperatures cannot be 
controlled. NRC agrees that 
temperatures. as with other require& 
parameters of the test conditions. cannot 
be accurately controlled. NRC’s 
position. however, is not to establish 
tolerances, but to tire that the effects 
of test conditions di “9r erent fmm those 
specified be analyzed as part of the 
overall evaluation. Every analysis would 
then be nonmilked to the same set of 
specifiations. 

One comment recommended that the 
word “single,” in the second line of the 
thermal test in S 71.73(c)(4). should be 
“simple”. NRC agrees and has made that 
change. 

Two comments asked that NRC 
include some information as to how the 
effects of solar radiation should be 
treated. One comment stated, “The solar 
insolation can be a significant factor and 
should be consistently evaluated.” 
Others have argued that the effects of 
solar insolation are insignificant 
compared with the thermal effects of the 
fire test and should be ignored. 

NRC edopta the view of the the&i 
experts who participated in developing 
the IAEA regulations. Those experts 
thought the effects of solar radiation 
may be neglected before aad during the 
the& lest but that such effects should 
be considered in the subsequent 
evaluation of the package response. 

One comment recommended the 
development of guidance on how 
designers should interpret the revised 
thermal test requirement. Although 
there is guidance provided in the 
IAEA’s companion documents to its 
t.mnsportation regulations UA.E.% Safety 
Series No. 7. “Explanatory Material for 
the IAEA Regulations for the Safe 
Transport of Radioecthe Material-1985 
Edition.” and IAEA Safety Series No. 
37. “Advisory MBterial for tba fAEA 
Regulations for the Safe Transport of 
Radioactive Material-1985 Edition”). 
fuxther guidance may be necessary. IT so. 
it is the industry that can best propose 
guidance. based on its capabilities. If 
coordinated under the auspices of the 
American National Standards Institute 
(ANSI). Committee N-14, with NRC 
representation, there is a good chance 
that a consensus standard could be - 
developed that could be endorsed by 
NRC as a satisfactory means to satisfy 
qulatory requirements. 
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omj comment stated that pecknges 
that am subjected to the (3~h test 
should not also be subjected to the 30- 
foot free drop test, aa required in the 
proposed rule. Instead, consistent with 
IAEA. the crush test should be in lieu 
of the 30-foot h dro test. 

NRC believes that t% e crush test and 
the free drop test impart different types 

pf loadings onto the package. Having 
sufficient crush resistance for the crush 
test does not ensure the adequacy of the 
peckage under the inertial loadings that 
oaxr during the 39foot dm 
EEiwes that it is important P 

tests. NRC 
or 

to have resistance to impact an 8” 
ckages 

that the 
-crush test should not be a substitute for 
the impact test. 

One comment stated that a crush 
scenario is not likely during 
“dedicated” shipments because heavy 
loads am not placed above the shipment 
at any time during transport The 
comment questioned the applicability of 
the test for dedicated shipments, and 
requested that at least an engineetig 
evaluation be allowed as an alternative 
to a physical test. NRC has made it clear 
(see S 71.41) that appropriate analyses 
may be used to demonstrate the ability 
of a 

ci 
ackage to meet crush teat 

con tions. 
Section 71.75 Quali@ations of Special 
Form Radioactive Motetial 

One comment indicates that changes 
in f 71.75(a) from the current rule have 
changed the concept of special form 
from bemg a provision for special 
properties of the radioactive material 
contents of the package to being a 
provision for special properties of the 
wdyv+- chanse fqm v+y’pe a 

:::~ii2g$~;;;b~a 

intended no substantive d&e to the 
concept of special form. Special form 
criteria in this Enal rule have been 
brought closer to those of DOT, but still 
without any basic 

One comment noted 
in 5 71.75(e) IS 71.75(d), in the Rnal 
ndel, to a standard of the International 
standard organhticm (Iso) is vague 
and should he made more qecific. 

Although the IS0 standard could he 
written in all its detail in Part 71. rather 
than simply referenced there, most 
comments over the esrs have 
encouraged NRC to Ll ve less repetition 
and mom simple references to other 
requirements. 
S&ion 71.83 Assumptions as ta 
Unlrnom Properties 

One comment pointed out an error in 
line 7 of S 71.83. where the proposed 
rule referred to “known properties”. 

where it should have referred to 
“unknown properties.” That error has 
been co-ed. 
Section 71.85 Ptvliminary 
Determinations 

One comment recommended that the 
term “durable” in the context of 
“durably mark the packaging,” as in 
5 71.85, be defined in terms of the 
conditions tha: the markings on the 
packaging must be able to withstand. 
When developing its regulations. NRC 
must decide at what level of detail they 
art3 to be written. Sometimes that level 
of detail is changed as a result of 
experience if a widespread misuse of a 
standard becomes known because of a 
lack of detail. NRC is not aware of any 
problem with the term “durably,” even 
thoughithasbeenusedsince1968in 
the prehmfnary determinations section. 
In the absence of a significant problem, 
NRC prefers to leave the term as is. 
Section 71.87 Routine LWemhztions 

One comment recommended that 
NRC’s Table V “Removable External 
Radioactive Contamination Wipe 
Limits,” be used by DUT in place of its 
Table 11. NRC notes that the only 
si 

r 
&ant differvmca between the two 

ta les is that the term “low toxicity 
alpha emitters” ia replaced by its 
definition in the NRC table. The NRC 
final rule simply refers to the DOT 
requirement (49 CPR 173.443) for 
maximum permissible contamination 
limits. 
Section 71.88 
Pfutonium 

Air Tmnspofi of 

One comment recommended that the 
forward tie-down specification of 9 g 
detailed in f 71.88(c)(Z) be reduced to 
1.5 g for plutonium packages 
transported on a Boeing 747 a&raft. 
The reason for this recommendation has 
to do with the 14 CFR 25.561 regulatory 
requirement of the Federal Aviation 
Administration (FM). that the 
sup rting stnrcture of an airplane must 
be &,ed to rwtrain. up to specified 
hl~lfAnncludillg t3-g in the . 

“* l l each item of 
massthatcould&reanoccupantifit 
came lcmw in a minor crash landing.” 
NRC, in prescribin 
requirements for p f 

tie-down 
utonium packages in 

aircraft. took note of the supporting 
structure requirements of the FM and 
required a 9-g tie-down system for the 
package on the main deck of the aircraft. 
.The Boeing 747 cargo aircraft, however. 
with no passengers and the cockpit 
located above the main deck, is not 
subject to the uirements of 14 CFR 
25.561 because “% 
to injure if “*--• 

em are no occupants 
* *he package came 

loose in a minor crash landing.” Thus, 
the Boeing 747 “Weight and Balance 
Manual.” DG13700, shows a load 
factor of 1.5 g in the forward direction. 

The purpose of the NRC tie-down 
requirement was not to protect 
occupants of the aircraft from cargo that 
has come loose in a minor crash 
landing. Therefore, the comparison with 
the FM supporting structure 
requirement is not germane. The 
purpose of the NRC requirement was to 
protect the plutonium package from the 
uncontrolled potential for damage 
inherent in having the package 
t.tmWdned in a crash landing. 

Paragraph (cl of 5 71.88 proposed a 
requirement that the licensee make 
special arrangements with the carrier on 
where to place the plutonium cargo in 
the aimaft, how to tie it down, and 
what restrictions are to he placed on 
other cargo. Remgnizing that these 
restrictions would be more 
appropriately 
carrier rather tg 

laced directly on the 
an through the shipper, 

the DOT has placed these restrictions in 
its air carrier regulations (S 175.704 of 
49 CFR Part 175, ‘Carriage By 
Aircraft.“) These mgulatlons are now 
referenced in 5 71.88. 
section 71.95 Reports 

A11 three public comments on this 
section were directed at the newly 
proposed provisions of paragraph (cl, 
whichmquirea3Odayreportof”’ l l 

instances in which the conditions of 
approval in the certificate of compliance 
were not observed in making a 
shi merit.” 

CR, 8 comment requested clarification 
whether 5 71.95(c) applies to shippers or 
receivers. 

The scope of Part 71 (f 71.0(c)) makes 
the regulation applicable only to 
shippers of mdioactive material. 
Therefore, S 71.95(c) applies only to 
shippers of radioactive material. 
However, shipment deficiency may be 
detected by the receiver of the 
shipment. If the receiver m 

tr- 
that 

defidency to the shipper, e shipper is 
obligated to report it to NRC Further, 
note that 10 CFR Part 21. “Reporting of 
Defects and Noncompliance”, is 
ap 

w 
licable to receiving facilities. 

e other two comments dealt with 
the substance of the event that would 
prompt the report. One suggested the 
regulation be more specific on 
conditions that would require a report. 
The second comment suggested that the 
report include the consequences of the 
deficient shipment such as radioactive 
contamination, a loosened sealing cap. 
etc. 

Although both of these suggestions 
have merit. neither has been 
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incorporated in the final rule. The 
purpose of the requirement is to provide 
feedback to NRC on quality assurance 
program effectiveness by an indication 
of the number and type of packaging 
and other mistakes and on the safety 
significance of those mistakes by an 
indication of the mistake consequences. 
NRC believes the reporting requirement 
should retain its broad scope. A large 
number of reports is not expected. NRC 

- also believes that individual follow-up 
is the only reasonable way to uncover 
anmr deficiency that might 

One comment questioned whether 
this type of report is impoMnt enough 
to be required within 30 days. NRC 
judges that the timing is about right, and 
expects the staffs review of submitted 
reports to be completed within a similar 
time frame. 
Section 71.97 Advance Notification of 
Shipment of ln-odiated Reactor Fuel and 
Nuclear Waste 

Of the five comments submitted on 
this notification requirement, two 
suggested changing the value for the 
number of curies in 5 71.97(b)(3)(iii), so 
it corresponds to the same limit in the 
mgulations of DOT and IAEA. That 
change has been made. 

The other three comments stated that 
this requirement was not deerIy 
expressed. The’requirement has been 
reorganized in the final rule. and 
consista of the following parts: 

I. Paragraph (a) provides a broad 
general requimment that licensees pm- 
notify govemora of States of any 

. shipments of radioactive material going 
to, through. or across the boundary of 
the State; 

2. Paragraph (b) limits the 
prenotifkation requirement to certain 
typea of shipmenta. All the conditions 
of paragraph (b) must be aatiafied for the 
pnmotification requirement to apply. 
The Iiamwd material must be required 
tobeinaTypeBpackage+,limitingthe 
requirement to ahipmenta of relatively 
high tential hazanl. The shipment 
must cl destined to a dispo~l site or to 
a collection point for tmnsPoti to a 
disposal site, further Iimiting the 
requimment to waste material. The 
quantity of radioactive waste in a single 
package must exceed the limita 
specified in the DOT regulations for 
highway-route controlled quantities. 
Lsstly. for irradiated fuel, the quantity 
contained in a single pf~c&e muat be 
less than that subjj to the similar 
advance notification requimment of 10 
CFR 73.37(f). 

3. Paragraphs (c). (d), (el and (fl 
contain the details for timing, 

information in the notification. 
revisions. and cancellation. 

One comment noted that from the 
wording in 5 71.97(a), a reader would 
expect to find exceptions in 5 71.97(b). 
The comment notes that the provision 
does not contain exceptions. NRC agrees 
with this comment and has revised 
5 71.97(a) for clarity. 

One comment questioned the value of 
proposed f 71.97(h)(4) (S 71.97(b) in the 
final rulej which required that “* l l 

the quantity of irradiated fuel is less 
than that subject to advance notification 
requirements of 5 73.37(f) of this 
chapter.” Paragraph 73.37(fJ resfers to a 
separate part of the Commission’s 
regulations. 10 CFR Part 73. “Physical 
Protection of Plants and Materials,” and 
lnqosw an advance notification 
requirement for irradiated fuel 
shipments similar to the one under 
discussion. The scope of Part 73 (see 
5 73.1(b)(S)) limits its applicability 
regarding shipments of irradiated 
reactor fuel to “* l l quantities that in 
a single shipment both exceed 100 
grams in net weight of irradiated fuel. 
exclusive of cladding or other structural 
or packaging material, and have a total 
radiation dose rate in excess of 100 mma 
perhouratadisianceof3feethmany 
accessible surface without inte~ening 
shielding.” If the quantity of irradiated 
fuel in a shipment exceeded the - 
quantiiy specified in 5 73.l(bKS). the 
notification would be made under 
f 73.37(f). If not, the notification would 
be made under f 71.97. The proposed 
provision in S 71.97(b)(4) waa intended 
to pzwvent duplicate notification8 for 
some shipments. 

The final comment on 5 71.97 
included a clear rewrite of S 71.97(b) 
t;;h;leKen used in its entire&y in the 

. 
Gmments on Appendix A 

Five comments supported the 
inclusion of new radionudidea in Table 
A-l of Appendix A aa useful and 
justified. Five other comments pointed 
out enon and inconsiatenciea between 
NRC and DOT for the At/A2 values in 
Table A-l. These inconaiatenciea have 
beencorrectedintheNRCandDOT 
Enal rul6s. 

Three comments recommended a 
grandfathe ’ 

Y% 
provision for then 

continued au ority to tnmsport 
molybdenum 0.10) 99Itechnetium CTc) 
%m generatora. in Type A e. 
with radioactivity between the curmnt 
A2 value of 20 Ci and the new A2 value 
of 13.5 Ci for W-99. The lower A2 value 
is the result of a new do&metric model. 
for beta-emitting radionuclidea. to 
address skin contamination. In the 
preamble to the NRC propoeed rule, the 

NRC noted. with respect to the changes 
in the A, and AZ values: 

Based on our most current knowledge of 
radioactive material shipments in the United 
States. the economic impacts of these 
charqps am not likely to be large. However, 
any situations whers a potential exists for 
significant economic imoecb es a result of 
clkges in the Al or A2 klues should be 
brought to the NRC’s attention in oublic 
co&enta. . 

NRC agmea that this is a situation where 
health cam in the United States could be 
significantly impacted as a result of 
forcing the larger quantity MoGWTc- 
99m generators now transported in Type 
ApackasesintoT 
view of the favorab e Y$ 

B packages. In 
experience over 

the pars with these generators, NRC 
and DOT will allow the continued 
domestic transpnrtntion of generators 
tbat contain up to 20 Q of radioective 
material in Type A packages. 

Two similar proposals to grandfather 
the transportation of carbon-14. 
phosphorus-32. sulfur-35. and iodine- 
125 at existing levels were not as 
persuasive and have not been adopted. 
The decrease in Aa and A2 values would 
apparently force many shipments out of 
the “limited quantity” category, where 
they am excepted from specification 
p&aging. shipping papers and 
certification. and marking and labeling 
requimments. and into the “Type A” 
a 

tr tb%gb then3 are clearly more 
pckagiq and communication . awodated with the “Type 
XLiYio~%mn with the “Iimited 

%I 
unntity” category, NRC does not view 

tchangeascrmtingthesame 
eumomic impact as a change from the 
‘T&pe~~pe’B~~golol. 

mdionuclides einsteinium-253 and 
einsteinium-254 be added to Table A-l 
because shipment of those transuranics 
are kmasing in number and the default 
valuer am not expected to be adequate. 
NRC haa added those radionuclides and 
will alao propose them for addition to 
the IAEA regulationa. Until they a.m 
included in IAEA Safkty Series No. 6. 
however, multilateral approval is 
requimd for international shipments. 
7Jti$ili;tip is identified by footnote 

0018 amGent objj to having to 
obtain NRC approval of AI/A2 values 
that are not in Table A-l. In addition to 
NRC approval, titernational shipments 

’ 
T 

muhileteral~appmval of A 
v uesthatarenotindudedintheIAEA 
regulations by each country through or 
into which the consignment is to be 
transported. The development of A 
values may not be a simple matter. 
requiring consideration of daughter 
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radionuclides and differing radiosdive 
emissions. Although a competent health 

K 
hysj&t or nuclear engineer should not 
ave too much difficulty determining an 

A value, NRC must assure that a system 
exists to protect against faulty 
determinations. Us8 of the conservative 
A values from Table A-2 de0es not 

“b, uire regulatory approval. 
e commenter auestioned the 

unlimited values, fdr Al and A2 in Table 
A-l, for uranium-235 enriched less than 
5 percent. The comment argued that U- 
235 is a fissile material and the 
unliZiIt8d values may not be 
ap ropriate. The AI/A2 values are for 
m ll ‘ological. not fissile, considerations. 
The A, /A2 values set the maximum 
quantity of radioactive material that can 
beshipp8dinaT 
for LSAJ; other pa G 

A gc’=t~=L~$ 
I 

such as heat generation, weight. 
criticality, external radiation, etc. can 
further limit the quantity of radioactive 
material in that Type A packa@. 
Limitation with respect to fissile 
characteristics, for example, ar8 
addressed in 55 71.53,71.55. and 71.59. 
NRC has decided to add a clarifying 
note, currently in the JARA mgulations, 
to the At/At Table in Appendix A of 
Part 71. The Appendix A note reads 
“Where values of AI and A2 am 
unlimited, it is for radiation contrctl 
purposes only. For nuclear criticahty 
safety, some materials am subj8ct to 
controls placed on fissile material.” 

Finally, one comment suggested that 
we eliminate the specific activity 
column from Table A-l. The comment 
argues that “Specific activity 
information is not required or explained 
in the mgulations. and it is difficult to 
kee the information accurate.” 

d though the NRC is in basic 
agrwment with the comment and would 
have no problem in eliminating the 
specific activity data from Part 71 if 
there were a good source of comparable 
data available for the times it is rmsded 
to implement the transportation 
i8gulations. NRC is not Earnif& with 
any good substitute s0urcB. Th0ugh 
IAEA Safety Series 
Material for the SARA 
the Safe Transport 
Material (1985 Edition).” third edition+ 
published in June 1967, indud8a a tattle 
of half-lives and specific-activities, then, 
is no indication yet of a system of 
periodic reviews that would keep that 
information up to date. 
Cotnmenb OB Draft RaglllatOq 
An* 

Ten persons commented on the 
impacts associated with the pmpctsed 
changes to limit the content-of LS~SCD 
packag8s to 2AI. The main thrust of _ less than that for the p’oposed rule. The 

these comments is that the impacts are 
much greater than presented. In part in 
response to these comments, NRC has 
adopted in the final rule the IAEA LSN 
SCD package limit of 10 mSv/h (1 rem/ 
!1;~3 m. in lieu of the proposed 2A1 . . 

Behauw the NRC data base for 
determining the additional shipments 
ex ed to be caused by the proposed 
N e dated back to 1980. and because a $” 
dear preference was developing in the 

P 
ublic comments for the IARA radiation 

eve1 limit rather than the WI limit, 
NRC t-8 ted its analysis using more 
mcent r ta. An NRC contractor gath8md 
1969 data fmm the 3 shallow land burial 
facilities for all waste shipments of 
resins. evaporator bottoms, and filter 
media. The contractor analyzed the 
cheracteristictt of those 4600 Type A 
cask shipments and found that 
approximately 150 of those shipments 
would have exce8ded the IAEA limit. 
NRC assumes that each sh;pment 
exce8ding the limit is Split into 2 
shipments due to the smaller ca city of 
Type B pa&aging. Thus 150 ad tr ‘tional 
shi ments are caus8d by the L!3A limit. 

l5 e impacts of preparing additional 
packages of LSA waste for shipment and 
receiving those additional shipments at 
the burial ground were absent from the 
draft regulatory analysis. One comment 
advised the NRC of the mm&s of an 
exposure study which concluded that 
the extent of the collective exposure for 
preparation and receipt of waste casks 
was approximately CL5 person-rem per 
shipment. The NRC noted that half of 
the O.Sperson-rem per shipment factor 
multiplied by the 4600 waste cask 
shipments per year from the new data 
bass corms onds fairly well to a large 
portion of tg 8 1726 person-rem 
collective exposure reported for all light 
water reactors for 1966 under the 
categnry “Waste p recessing” by Batbara 
G. Brooks, NRC, and D. l%tgemeyer, 
SAIC in NURRGO713. vol. 8. dated 
August 1969 (this version was current at 
the time the contmctor prepared th8 
regulatory analysis). On the basis of this 
data, NRC has accepted the 0.5 man-rem 
per shipment number as a mas0nable 
estimate. Muhiplying that 0.5 man-r8m 
per shi ment conversion factor by the 
15Oad si tional shi 

K 
ments whichthe 

limit of 1 rem r 
tr 

our at 3 meters 
would cause, e effect of the limit 
would b6 75 person-rem per year. 

Becauee the IARA LSA provisions 
permit a greater quantity of LSNSCO 
material to be ship 

!EzXz!z;~~~z;of 
material. The estimated burden on 
industry from the final rule is therefore _ _ _ - _ . _- 

NRC draft regulatory analysis dated 
November, 1967 developed industry 
costs resulting from a 2Ai limit on LSA 
shipments of $1.7 million per year. 
These costs consist of package costs and 
shipment costs resulting from an 
estimated 31 I additional cask 
shipments per year. Through the same 
simple modeling used in the older 
analysis, the new NRC regulatory 
analysis shows increased dollar costs 
associated with the 150 additional LSN 
SC0 shipments of $1.0 million per year. 
These estimates indude differential 
package costs and differential shipping 
and handling costs. annualizing and 
summing each component. These 
estimates do not include cost 
components mcogniz4 but not 
quantified in the public comments as 
training, procedure revisions, computer 
program chang8s and upgrades, 
insurance premiums, and disposal costs. 

There were no significant comments 
related to the projected number of non- 
radiological deaths and injuries 
associated with the increased shipments 
caused by the new standards. 
Agreement State cOm~atihility 

Section 274d.(2) of the Atomic Energy 
Act of 1954. as amended, mquires that 
before entering into an agmement with 
any State, the Commission shall make a 
determination that the State’s program 
is compatible with the Commission’s 
program. Section 27% authorizes and 
directs the cdmmission to cooperate 
with the States in the formulation of 
standards to assure that State and 
Commission programs will be 
coordinated and compatible. The basic 
objjve of NRC% State Agreements 
Program has been to achieve uniformity 
among the various programs to the 
maximum extent practicable 
recognizing that the States must be 
allowed some flexibility to 
accommodate load conditions. Under 
this Program, procedures have 
established criteria for better defining 
compatibility, and for determining the 
degree to which States regulations must 
show uniformity with commission 
regulations. In pmctioe. the 
C0mmission’s regulations am 
categorized aa Division 14 Rules 
according to the d8gt-w of State 
regulation uniformity requited. as 
summarized in the following table: 
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4 ................................. 
4 ............................... . 
4 ....... ....... ................... 
4 ................................. 
4 . -. ............................. 
4 ................................. 

I 

l- seulon 

oivisunl 

3 . . . . . . . . . . . . . . . 

4 . . . . . . . . . . . . . . . 

. 

. 

. 

,. 
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,. 
,. 

'1.4 ........................... 
'1.5 ........................... 
'1.10 ......................... 
&mdlx A ................ 
'li12 ......................... 
'1.13 ......................... 
'1.14 ......................... 
'1.16 ......................... 
'1.81 ......................... 
'1.85 ......................... 
'1.87 ......................... 
'1.88 ......................... 
'1.89 ......................... 
'1.97 ......................... 
'1.0 ........................... 
'1.1 ........................... 
'1.2 ........................... 
'1.3 ........................... 
'1.7 ........................... 
'1.8 ........................... 
'1.9 ........................... 
'1.91 ......................... 
'j.93 .......... . .............. 
'1.95 ......................... 
'1.99 ......................... 
'1.101 ....................... 
'l.la3 ....................... 
'1.105 ....................... 
'1.107 ....................... 
'l.loQ ....................... 
'1.111 ....................... 
'1.113 ....................... 
'1.115 ....................... 
'1.117 ....................... 
'1.119 .... . ................. 
'1.121 ....................... 
'1.123 ....................... 
'1.125 ....................... 
'1.127 ....................... 
'1.129 ....................... 
r1.131 .."..........." ...... 
r1.133 " ..................... 
r1.136 ""....... ............ 
r1.137 .." ................... 
r1.a ".."................... .. 
11.18 ......................... 
r12Q ........... . ............ 
712 ......................... 
7124 ......................... 
11.31 ......................... 
71.33 ......................... 
71.35 ......................... 
71.37 ......................... 
71.30 ......................... 
71.3Q ......................... 
71.41 ......................... 
71.43 ................... ..- .. 
71.45 .......... ..-. ............ 
71.47 ......................... 
71.51 ......................... 

-- 
kpment State regulation urn- The final rule does not affect the 

lormny current compatibilitv catenorization of 

Agrz. States ywz 
Part 71 regulations. ?he f&owing table - -1 regulations. ?he f&owing table 
lkts the Part 71 Sections and le Part 71 Sections and 

r,o wzm b corresponding rule categorization ponding rule categorization 
- NRC anrj ~~~ (Division 14): 4): 
states required. 

A?greemefll slales should not 
adopllherequLsmentsinca 
llwseam~- 
maewed to NRC. 
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4 .................................. 
4 ............. . . ................... 
4 ............................. . ... 
4 ............................... . . 
4 ................................. 
4 ....... ........................... 
4 .................................. 
4 .................................. 
4 .................................. 
4 .................................. 
4 ... ... ............................ 
4 ................ .................. 
4 

-. .................................. 
4 ......... i.. ..... ... ..-. ........ 
4 ....... :. .................. I.. ... 

71.52 ...... . ................. 
71.53 ” ..*... ................. 
71 .s . ... . .... . ............. 
71.59 ......................... 
71.61 . . . .. . . ............... 
71.63 ......................... 
71.54 ......................... 
71.55 .... ..- ................. 
71.71 ......................... 
71.73 ...... ..- ............... 
71.74 ...... . ................. 
71.75 ......................... 
71.77 ...... . ................. 
71 .a3 ......................... 
71.100 .... . ................. 

Pfrtitions for Ilalarmkiry 
Three pdition6 for rulemaking were 

filed with the MC ill COMectiOn With 
the rules for tranaparting LsA 
radioactive material. The substen- of 
faacb of the three petitions was 
essentially the same, to request that 
NRC exempt ISA materials from its 
requirements in Part 71. 

Tbe petitiomus were the Energy 
Research end Development 
Adrninismtion (now the U.S. 
Department of Energy) in its latter dated 
July 23.1975 (PRM-71-l); ANSI 
Committee N14. in its letter dated 
March lo.1976 (PRM-71-2): and Chem- 
Nuclear Systems, Inc., in its letter dated 
November 22.1976 (PRIM-714). At the 
time the& petitions wet8 filed. DOT 
regulated carriers and shippers of small 
quantities of all redioactive materials 
(including LSA materials) through 
provisions in its regulations in 49 (=FR 
Parts 17&169. whereas NRC regulated 
shippers of Bssile material and of larger 
quantities of other radioactive materials 
(including LSA materials) thmugh its 
regulations in Part 71 and its lfam.sing 
program. All three petitioners argued 
that the control NRC was exerting over 
transportation of ,&SA materials created 
6n inconsistency between NRC 
mgulstio~ and those of the IAEA and 
should be discontinued. A roe 
rule that would have provi LI 
exemption for ISA materials requested 
in the petitions was published hy NRC 
for public comment on August 17.1979 
(44 FR 46234). Before 5nalizaticm of that 
rule, however. a de5ciency in the new 
LSA requirements. as proposed. was 
mco@zedsothattheentireLSA 
proposal, including the exemption. was. 
withdrawn. In the interim, the 
corresponding deficiency in the LSA 
requirements in the IA5A mguh.iOM 
was recognized and corrected. That 
correction is discussed under the “ma@ 
modifications from proposed rule” 
section of this preamble. This correction 

is implemented in both lxrr regulations 
and NRC regulations. 

The exemption requested in the three 
petitious has been superseded by the 
changes in LSA requimments. The LSA 
mquimments imposed in NRC 
regulations are an integral part of the 
NRclDoT regulatory scheme for LSA 
materials. This scheme is based on 
IAEA regulations. There is an 
exemption provided for ISA materials 
in 5 71.10 that clearly defines the level 
where NRC regulations impose 
additional packaging requirements. For 
the above reasons, NRC has denied the petitiOnS. 
MiMus&8timCorrsdion . . . 

At about the same time the Notice of 
Proposed Rulemaking mgerding 
compatibility with WIA transportation 
mgulations was published for public 
comment on June 6.1988 (53 FR 21550). 
a separate notice of final rulemaking 
was issued, by NRC, affect@ the 
mtention periods for records (53 FR 
19240, May 27,1988). Included in that 
separate notice were m to the 
tmMpcIltstion mgldationi ill Part 71. 
specf5callytoff 71.106,"Quauty 
assumnw program,” and 71.135. 
“Quality- w records: Because 
thetworuleswerebefngpmceasedat 
the same time by dffferent 
org6nizatioM, NRC’S ixltemel colltmls 
fafledtomcogn@thatthenewquahJy 
6amance provisions needed to be 
incorporated in the June 8.1966. notice 
of pmposed ntlemaking. No written 
comments were 5led with mspect to the 
quality assurance sections pmposed, 
although two phone calls were received 
advising NRC of its error. The quality 
6ssum.n~ changes that were made 
effective by the 5nal rule, published on 
May 27.1966, are included in this final 
lUl0. 

Findfng ofNo Signi5cant 
RllvimnmrmtaI Impact: AvaiIAblIity 

The Commission has determined. 
under the National 5nvimnmental 
Policy Act of 1969, as amended, and the 
Commission’s regulations in Subpart A 
of 10 CFR Part 51. that this rule is not 
a major Federal action significantly 
affecting the quality of the human 
environment, end therefore an 
environmental impact statement (EfS) is 
not required. 

The Commission’s “Final 
Environmental Statement on the 
Transportation of Radioactive Material 
by Air and other Modes,” NUREG 
0170,3 dated December 1977. is NRC’s 
generic EXS, covering all types of 

‘radioactive material transportation by 
all modes (road, rail, air. and water). 
From the Commission’s latest survey of 
mdioactive material shipments and their 
cbamcteristica. ‘Tmn6port of 
Radioactive Material in the United 
States,” SAM) 64-7174. April 1965. it 
can be concluded that current 
radioactive material shipments am not 
so difffmnt hxu those evaluated in 
NUREG-0170 fm to invalidate the results 
or conclusions of that 5IS. 
Envimm~tal iuqmcts associated with 
thl8 rulemakfng am evaluated in 
“Regulstoly AllaIysis of Changes to 10 
CFR Part 71-NRC Regulations on 
Packeging and Transportation of 
Radioactive Materfal,” dated April 1995. 

NUREG-OI 70 establfshed the non- 
accident mlated radiation exposums 
associated with transportation of 
radioactive material in the United States 
as 98 person-Sv (9600 person-rem) 
which. based on the conservative linear 

‘copia of rdula-o1?0IMykpurchusdfrom 
‘ha Superlntmdmlt of fktculmll~ U.S. Guvr8nm.n’ 
mlllh ofllca. P.O. Box 37062. wdlingtm. DC 
2eo13-7662. Coplm m ho rrdhblr born tbo 
Notio~l Tachniat Irhnmtion Smvia. 5285 Par 
Roy&l Rd. Sprinstiald VA 22161. A cepr ir &o 
wdablr far inspection and copy@ bra fm in the 
NRC Publlc Pocummt Roan. 2120 L strwt. NW. 
(tmmr Level), Washtogton, DC 
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m&&m dose hypothesis, resulted in a 
mdmum of 1.7 genetic effects and 1.2 
latent cancer effects per year. More than 
half this impact resulted from shipment 
of mg&d-ua radioactive mete&s. 
Accident related impacts were 
et&lish& at a maximum of one genetic 
effect and one latent cancer fatality for 
200 years of transporting radioactive 
materials. The principal nonradiological 
impacts wer8 found to be two injuries 

-per year, and leas than one accidental 
death per I years. In contrast. non- 
accident related radiation exposures 
associated with this rulemaking would 
be increased by 0.75 pemonSv/y (75.0 
pertum-nun/y), whereas accident related 
impacts would ba deueased by 
approximately 0.006 person-Sv/y (0.6 
person-mm/y). No~~U~h@cal traffic 
injuries would be increas8d by 0.06 per 
year and nonradiological traffic deaths 
by 0.003 per year (less than 1 accidental 
death per 330 years). These impacts are 
judged to be insignificant compared 
with the baseline impacts established in 
NuREsO170. 

Regulatory Analysis 

The environmental assessment and 
finding of no significant impact on 
which this determination is based are 
available, for inspection, at the NRC 
Public Document Room, 2120 L Street 
NW. (Lower Level), Washington, DC. 
SiugIe copies of the environmental 
ment and Ending of no significant 
impact am also available from the 
contact listed under the Addmsaes 
heading. 

The NRC has prepared a regulatory 
analysis on this final mgulation. The 
analysis examines the costs and benefits 
of the alternatives considered by NRC. 
Interested persons may examine a copy 
of the regulatory analysis at the NRC 
Public Document Room at 2120 L Street 
NW. (Lower Level). Washington, DC. 
Single copies of the analysis may b8 
obtained from the contact listed under 
the Addresses heading. 
Regulatory hexibili~ Act Certificetion 

In accordance with the Regulatory 
Flexibility Act of 1080 (5 U.S.C. SOS(b)), 
the Commission certi5ea that this rule 
does not have a significant economic 
impact on a substantial number of small 
entities. This final rule affects NRC 
lic8nsees. including operators of nuclear 
power plants, who transport or deliver 
to a carrier. for transport, relatively larg8 
quantities of radioactive material, in a 
single package. These companies do not 
generally fall within the Scope of the 
definition of “small entities” set forth in 
the Regulatory Flexibility Act or the size 
standards adopted by the NRC (10 CFR 
2.610). 
BacklIt Anolyrir 

Papeuwork Reduction Act Statement 

This 5~1 rule amends information 
collection requirements that am subject 
to the Paperwork Reduction Act of 1980 
(44 U.S.C 3501 et s8q.l. These 
mquimmenta wem approved by the 
Office of Manag8ment and Budget, 
Approval Number 3150-0008. 

The public nrporting burden for this 
collection of information t estimated to 
average 7 hours per response. including 
the time for reviewing intttructions, 
seamhing~&tasoura#r. 
gsthering and mafrttafning th8 data 
needed, and completing and mviewing 
the colktion of information. Send 
comments mgarding this burden 
estimate or any other aspect of this 
collection of information, including 
suggestions for reducing this burden. to 
the Lnformaticm and R8auds 
Management Branch fT-6F33). U.S. 
Nuclear Regulalsry Commission. 
was~on, DC 205554xX1; and to the 
rktsk 0f5wr, 0f5w of Information and 
IZqdatory Ai%aire. NE0B-10202. - 
(31504~). 0f5ca of Management and 
Budget, WH)linntw. D.C. 20503. 

The Gxrnnksion has determined that 
the backfit rule doea not apply to the 
Part 7 1 final. rule because the final rule 
is not a backfit under 10 CFR Part 
50.109. However, NRC analyzed the 
accident-resistant packaging 
requirement for the speci5ed LSA 
shipments and found that there is an 
incmas8 in overall protection to b8 
derived from the requirement and that 
direct and indirect coats of 
implementation am justified in view of 
this increased protection. 

The factors norms l!y considered in a 
be&fit analysis am evaluated in the 
“Regulatory Analysis of changed to 10 
CFR Part 71-NRC Regulations on 
Packaging and Tmnspottation of 
Radioactive Material.” dated April 1005. 
That evaluation shows very small 
changes in accident risks as a result of 
the adoption of the revision. but some 
reduction in maximum cons8quences 
given an accfdent. The evaluation shows 
broad improvement in NRC regulatory 
consistency with IAEA. at an initial cost 
of ~1.375 million to industry. and 
continual annual costs to industry of 
$1.0 million (Se8 Table S.l of 
Regulatory Allalysis). NRC costs am 
estimated at $0.463 million. 

The continuing costs are associated 
with the addition of new limits on the 
quantity of LSA radioactive material 
allowed in a single transportation 
package. Internationally, a new limit is 

considered to be a necessary safety 
requirement to limit the consequences 
of a sBver8 transportation accident 
involving LSA material. 

The one-time costs am chiefly _-~ _~~~ 
associated with industry upgrading of 
its package safety analyses to inr’ *de 
the pmposed new accident crush and 
immersion tests and with NRC review of 
those new analyses. The estimated costs 
are overstated because of the 
sssumptLn that all licensees using 
packages approved under earlier 
regulatory standards would take 
immediate steps to upgrade the package 
anal 

T  
ses so the package approvals 

wou d reflect approval, under the latest 
revised standards. Although that is a 
prudent assumption, absent any 
reasonable basis for pmdicting actual 
lic8ns88 reaction. there is little mason 
licensees would take any immediate 
action to upgrade their package 
appmvals. Both domestic and 
international regulations are based on 
the responsible agency’s confidence that 
packages built to a design approved 
under earlier standards am adequately 
safe for continued use, although new 
package construction to that design 
would be limited. and international use 
requires approval by all countries 
through which the package is to be 
transported. In actual practice, some 

e approvals would never be 
!$$%a& Those that would be 
upgraded would be done over a period 
of several years as guidance end 
8xperlenw in upgrading become 
available. 

Although the regulatory analysis 
shows a small reduction in accident 
risks from the amendments to this rule 
and some reduction in maximum 
consequences given an accident, the 
primary benefit of this rulemaking is to 
achieve consistency in radioactive 
material transportation regulations 
between the United States and the rest 
of the world. This consistency would 
not only facilitate the fm8 movement of 
radioactive materials between countries 
for medical, msearch. industrial. and 
nuckuu fuel cycle purposes. but it 
would also contribute to safety by 
concentrating the efforts of the world’s 
experts on a single set of safety 
standards and guidance (those of the 
IAEA) from which individual countries 
could develop their domestic 
regulations. ln addition. the accident 
experienw of every country that bases 
its domestic regulations on those of the 
IAJZA could be applied to every other 
country with consistent r8gulations to _ 
im rove its safety program. 

B. summary, the effort to make U.S. 
mgulationa compatible with those of the 
IAEA provides major benefits including 
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a su&4tentiai increase in the overall 
protection of the public health and 
safety, and it is associated with short- 
term and relatively minor costs that are 
justified in view of this increased 
protection. ~‘his effort is associated with 
ongoing costs, but the new limit is 
considered to be a justified safety 
requirement, to limit the consequence6 
of a soverB transportation accident 
involving LSA material. 

LiIJtofsubjectsin1oCPRPart71 

Criminal penalties. Hazardous 
ttmterials transportation, Nuclear 
materials, Packaging and containers. 

-Reporting and recordkeeping 
requirements. 

For the reasons set out in the 
preamble and under the authority of the 
Atomic Energy Act of 1954, as amended, 
the Energy Reorganization Act of 1974. 
as amended, and 5 U.S.C. 552 and 553, 
IO CFR part 71 is revised to read as 
follows: 

PART 71-PACKAGING AND 
TRANSPOKfA’llON OF RADIOAC’WE 
MATERIAL 

BlJbputA4atndProti8Ionr 
sec. 
71.0 Purpose and scope. 
71.1 communications and recordt. 
71.2 Inteqxet6tion6. 
71.3 Requirement for licenw. 
71.4 Definitionr. 
71.5 Trn116portation of licensed material. 

‘su~B--Exampoal8 
71.6 Information coktion requirements: 

Oh4B approval. 
71.7 Completeness and eccumcy of 

information. 
71.8 Specific exemptions. 
71.9 Exemption of physicians. 
71.10 Exemption for low-level materials. 
71.11 ml36ervedl 
subput,uwnA 
71.12 Cknsral Iicen6e: NRC-approved 

peclrrgs. 
71.13 Pmviou6ly approved package. 
71.14 &tld hCensS: m 6pscifidOll 

container. 
71.16 Generid km6e: U6e of fore@ 

71.1PPzzed * sr6r licen66t: Pi66Ue material, 
1imitedquanutyp6rpeckqp. 

71.20 General liwnss: Fissile material, 
limited modemtor per package. 

71.22 Generat hcen6e: Pi66ite materi~. 
limited quantity. controlled shipment. 

71.24 tin& hcense: Pi66ite material. 
limited moderator, controlled shipment. 

&=-w-tor- 
71.31 Content6 of application. 
71.33 Package description. 
71.35 Package evaluation. 
71.37 Oualitv a66WallCe. 

71.38 Renewal of a Certificate of C0mptiPnCe 
or quality a66urM~ prolpam approval. 

71.39 Requirement For additional 
information. 

Subpart Ee &Prom1 StmddS 
71.41 tkmonstration of compliance. 
71.43 General standard6 For all packages. 
71.45 Lifting and tie-down standard6 for ah 

W’343’36. 
71.47 External radiation Standard6 for all 

Pafb’3S. 
71.51 Additional requirement6 for Type B 

pad;aee6- 
71.52 Exemption for low-specific-activity 

(LSA) pachqy6. 
71.53 Fissile material exemptions. 
71.55 General requirements For futile 

material package6. 
71.57 IResarvsdl 
71.59 Standard6 for array6 of fi66ile materiai 

peas- 
71.61 Special requirement for irradiated 

n&ear fuel shipments. 
71.63 Specti requirements for phrtonium 

shipments. 
71.84 Special requirement6 for plutonium 

air shipment.% 
71.65 Additional requimments. 

$$J-&-wWForm,~ 

71.71 Ng”nal condition6 of transport 
71.73 Hypothetical accident conditions. 
71.74 Accident condition6 for air tmn6port 

of plutonium. 
71.75 Qualification of 6p6cial Form 

radio6ctivsmateriaL 
71.77 Qualification of LSA-III Material 

Xa-wv--d 

71.81 Appkabihty of operating controfr 
and procedure6. 

71.83 A66u~npti0n6 a6 to unknown 
prOprti66. 

71.85 Preliminary determinations. 
71.87 Routine determinations. 
71.88 Air transport Of plutonium. 
71.89 Opening instructionr. 
71.91 Records. 
71.93 Inspection and te6tr. 
71.95 Report6. 
71.97 Advanc.e notification of shipment of 

irradiated reactor fuel and nuclear waste. 
71.9Q Violationa 
71.100 criminal penaltier. 

slmnrt--- 
71.101 Quality a66uranc6 requiremeW. 
71.103 Quality 866umnce oiganixation. 
71.105 Quality ar6urance p 
71.107 “I$” Pachge dssign contm . 
71.108 Pmcmement document control. 
71.111 ~~truc~oo.s. procedum, and 

dmwing6. 
71.113 Document control. 
71.115 Contml of numluued material. 

equipment, and services 
71.117 Identification and control of 

materials. putr. and components. 
71.119 tilltl’d Of Special pmC666e6. 
71.121 fnternaf inspsctiort. 
71.123 Test contmt. 
71.125 Control of m6a6uring and te6t 

equipment. 

71.127 Handling. storage, and shipping 
control. 

71.129 Inspection. test. and operating 
status. 

71.131 Nonconforming materials. parts. or 
components. 

71.133 Corrective action. 
71.135 Quality a66umnce records. 
71.137 Audits. 
AppendixAtePaJt71--a’ * tinndA, 
and & 

hdmity: Sew. 53.57.62,63,81.161. 
182,183.68 Stat 930.932.933.935,948. 
953.9%. as amended. 6ec 17Ot.t06 Stat 
2951.2952.2953 (42 U.S.C. 2073.2077.2092. 
2093.2111,2201.2232.2233,2297~;secs. 
201. a6 amended, 202.206.88 Stat. 1242.66 
amended. 1244.1249 (42 U.S.C 5841.5842. 
WI. 

Section 71.97 also isrued under SBC. 301, 
Pub. L 96-295.94 Stat. 76S790. 

subplw-Pmvislonr 

g71.0 Putpomuldacqm 
(al This 

Kc 
establishhes- 

(1) Roqu ments for 
j=?Y prepamtion for shipment. an 

‘ng, 

trans ortation of licensed material* and 
(2/i’mcedures and standards fo;NRC 

approval of peckaging and shipping 
prooodures for fissile material and for a 
&ntity of other licensed material in 
excesaofaT 

lb) The pm%&&%%&sport of 
licensed material am also subject to 
other pa& of this chapter (e.g., 10 CZFR 
parts 20.21.3O,M~o, 70. and 73) and to 
the regulations of other agencies (e.g., 
the U.S. Department of Transportation 
0 and the U.S. Postal Service 1) 
having jurisdiction over means of 
transport. The requirements of this part 
are in addition to. and not in 
substitution for, other 

(c) The mgulation6 m .yy?y;;;p,y 
to any licensee authorized by specific or 
general license issued by the 
Commission to mceive. possess, use. or 
transfer licensed material, if the licensee 
deliver6 that material to a carrier for 
tmnsport. transpolts the material 
outside the site of usage as specified in 
the NRC license, or transports that 
material on public highways. No 
pmvision of this part authorizee 
&session of licensed material. 

IdI Exom~tions from the mouirement 
fii license~h s 71.3 are specified in 
f 71.10. Ceneml licenses for which no 
NRC package approval is required are 
issued in fS 71.14 through 71.24. The 
general license in 5 71.12 requires that 
an NRC certificate of compliantxt or 
other package approval be issued for the 
package to be used under the general 
license. Application for package 

IPod Service Maoual (Ihmestic MA -lull. 
wctbn 124.3. which ia iacupont6d by r6F66anos 61. __ : 
39 CFX 111.1. 
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approval must be completed in 
accordance with subpart D of this part, 
demonstrating that the design of the 
package to be used satisfies the package 
approval standards contained in subpart 
E of this part, as related to the tests of 
subpart F of this part. The transport of 
licensed material or delivery of licensed 
material to a carrier for transport is 
subject to the operating controls and 
procedures requirements of subpart G of 
this part, to the quality assurance 

- requirements of subpart H of this part. 
t& to the general provisions of subpart 
A of this part, including DOT 
regulations referenced in S 71.5. 

(e) The regulations in this part apply 
to any person required to obtain a 
certificate of compliance or an approved 
compliance plan p ursuant to part 78 of 
this chapter if the person delivers 
radioactive material to a common or 
contract carrier for transport or 
transports the material outside the 
confines of the person’s plant or other 
authorized place of use. 

s71.1 Communkatlons WI recorda 

(a) All communications concerning 
the regulations in this part should be 
addressed to the Director, Office of 
Nuclear Material Safety and Safeguards, 
U.S. Nuclear Regulatory Commission, 
Wahington. DC 2055S-XKKJl. or may be 
delivered in person, at the Commission 
offic3s. at 11545 Ro&ille Pike, . 
Ro$kirille. Maryland. 

(b) Each record required by this part 
must be legible throughout the retention 
period specified by each Commission 
regulation. The record may be the 
original or a reproduced copy or a 
microform provided that the copy or 
microform is authenticated b 
authorized personnel and that the 
microform is capable of producing a 
clear copy throughout the required 
retention period. The record may also be 
stored in electronic media with the 
capability for producing legible, 
accurate, and complete records during 
the required retention period. Recorda 
such as letters, dram. aped5cations, 
must include all ptawt information 
such M stampr. initials. and signatures. 
The licensee shall maintain adequate 
pfmymr -perins witi ad 

S7lJ tnv 

Except as specifically authorized by 
the Commission in writing, no 
interpretation of the meaning of the 
regulations in this part by any officer or 
employee of the Cornmisaion, other than 
a written interpmtation by the General 
counsel.willbemcogni&tobe 
binding upon the Commission. 

5 71.3 Raqulmmant for Ilcansa 
Except as a!lthorized in a general 

license or a specific license issued by 
the commission. or as exempted in this 
part, no licensee may- 

(a) Deliver licensed material to a 
carrier for trans 

(b) Transport icensed material. r 
rt; or 

(71.4 Detlnltlona 
The following terms are as defined 

hem for the purpose of this part. To 
ensure compatibility with international 
transportation standards, all limits in 
this part are given in terms of dual 
units: The International System of Units 
(SI) followed or preceded by U.S. 
standard or customary units. The U.S. 
customary units are not exact 
equivalents, but am rounded to a 
convenient value, providing a 
functionally equivalent unit. For the 
;r of this part. either unit may he 

Al-means the maximum activity of 
special form radioactive material 
permitted in a Type A package. A2 
means the maximum activity of 
radioactive material, other than special 
form, LSA and SCZ material, permitted 
in a Type A package. These values am 
either listed in Appendix A of this part, 
Table A-l, or may be derived in 
accordance with the procedure 
p&bed in Appendix A of this part. 

Canier means a person engaged in the 
transportaiion of passengers or property 
by land or water as a common, contract, 
or 

A? 
rivate carrier, or by civil aircraft. 
tifkate holder means a person who 

haa been issued a certificate of 
compliance or other package approval 
by the Commission. 

Close refkction by water means 
immediate contact by water of sufficient 
thickness for maximum reflection of 
neutrons. 

Containment system means the 
assembly of components of the 
packaging intended to mtain the 
radioactive material during transport. 

Conveyance means: 
(I) For transport by public highway or 

ruil any transport vehicle or large freight 
container. 

(2) For trnnspoti by water any vessel. 
or any hold. compartment, or defined 
deck ama of a vessel including any 
tmnsport vehicle on board the vessel: 
and 
Ar tmnsport by ainxujI any 

Exclde use means the sole use by 
a sin le consignor of a conveyance for 
whi & all initial, intermediate. and final 
loading and unloading are carried out in 
accord~os with the direction of the 
consignoi or consignee. The consignor 
and the carrier must ensure that any 

loading or unloading is performed by 
personnel having radiological training 
and resources appropriate for safe 
handling of the consignment. The 
consignor must issue specific 
instructions, in writing, for maintenance 
of exclusive use shipment conk ~1s. and 
include them with the shipping paper 
information provided to the carrier by 
the consignor. 

Fissile material means plutonium- 
238, plutonium-239. plutonium-241. 
uranium-233. uranium-235. or any 
combination of these radionuclides. 
Unirradiated natural uranium and 
depleted uranium, and natural uranium 
or depleted uranium that has been 

‘irmdiated in thermal reactors only are 
not included in this definition. Certain 
exclusions from fissile material controls 
am provided in S 71.53. 

Lcensed material means by-product, 
source, or special nuclear material 
received, possessed, used, or transferred 
under a general or specific license 
issued by the Commission pursuant to 
the regulations in this chapter. 

LOW Swcitk Act~Xv IL.%41 material 
means Adi&ctive matehal w&b limited 
specific activity that satisfies the 
descriptions and limits set forth below. 
Shielding materials surrounding the 
LSA material may not be considered in 
determining the estimated average 
specific activity of the package contents. 
LSA material must be in one of three 
PUP: 

(1) LSA-I. 
(i) Ores containing only naturally 

occurring radionuclides (e.g.. uranium, 
thorium) and uranium or thorium 
concentrates of such ores: or 

(ii) Solid u&radiated natural 
uranium or depleted uranium or natural 
thorium or their solid or liquid 
compounds or mixtures; or 

(iii) Radioactive material, other than 
fissile material, for which the A2 value 
is unlimited; or 

(iv) Mill tailings. contaminated earth, 
concrete, rubble, other debris, and 
activated material in which the 
rdioactive material is essentially 
uniformly distributed. and the average 
specific activity does not excaed 10s6 
A21 

(a LSA-II. 
(i) Water with tritium concentration 

up to 0.8 
Tl 

/liter (20.0 G/liter): or 
(ii) Materi in which the radioactive 

material is essentially uniformly 
distributed, and the average specific 
activity doea not exceed 10 - 4 Al/g for 
solids and gases. and 10 -5 Al/g for 
li uida 

‘t 3) LSA-LII. Solids (e.g., consolidated 
wastes, activated mater&s) in which: 

(i) The radioactive material is 
essentially uniformly distributed 
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throughout a solid or a collection of these designations may be used in 
solid objkts, or is essentially uniformly domestic transportation. To determine 
di&butd in a solid compact binding their distinction for international 
agent (such as concrete, bitumen. transportation. see DOT regulations in 
ceramic. etc.): 49 CFR Part 173. A Type B package 

(ii) The radioactive material is 

material. so that, even under loss of 
pa&&g, the loss of radioactive 
materiai per package by leaching, when 
placed in water for 7 days, would not 
exceed 0.1 AZ; and 

relatively insoluble, or it is intrinsically 
conM.ned in a relatively msolub)e 

(iii) The average specific activity Of 
thesoliddoesnotexceed2x10-3 
A24 

LOW taxicity alpha emitters means 
natural uranium, depleted uranium, 
natural thorium; uranium-235, uranium- 
238. thorium-232, thOriUm-228 Or 
thorium-230 when contained in ores or 
physical or chemical concentrates or 
tailings; or alpha emitters with a half- 
life of less than 10 days. 

Maximum normal operating pressure 
means the maximum gauge pressure 
that would develop in the containment 
system in a period of 1 year under the 
heat condition specified in f 71.71(c)(l), 
in the absence of venting, external 
cooling by an ancillary system, or 
operational controls durin 

Natuml thorium means 8 
transport. 
orium with 

the naturally occuning distribution of 
thorium isotopes (essentially 100 weight 
percent thorium-232). 

Nonnal four mdioactive material 
means radioactive material that baa not 

’ been demonstrated to qualify as “special 
form radioactive material.” 

Optimum interspersed hydmgenous 
modemtiun means the presence of 
hydrogenous material between packages 
to such an extent that the maximum 
nuclear reactivity results. 

Package means the packaging together 
with its radioactive contents as 
presented for transport. 

(1) Fissile matenal package means a 
fissile material packaging together with 
its fisaile material contents. 

- (2)TypeBpockagemeansaTypeB 
packaging tagetherr with ita radiaactive 
contents. On approval, a B 
packased ’ 
B(U)unless epackagehasamaximurn T 

T isdesignat byNRCas 

normal operating pressure ofmorethan 
700 kPa (100 lbIin2) gauge or a restrum 
relief device that would allow tg e 
release of mdioactive material to the 
environment under the tests specified in 
5 71.73 (hypothetical accident 
conditions), in which case it will 
receive a designation B(M). B(U) refers 
to the need for unilateral approval of 
international shipments; B(M) refers to 
the need for multilateral approval of 
international shipments. There is no 
distinction made in how packages with 

Packaging means the assembly of 
components necessary to ensure 
compliance with the packaging 
requirements of this part. It may consist 
of one or more receptacles, absorbent 
materials, spacing structures, thermal 
insulation. radiation shielding, and 
devices for cooling or absorbing 
mechanical shocks. The vehicle, tie- 
down system, and auxiliary equipment 
may be designated as part of the 
pach3h. 

approved before September 6,1983, was 
designated only as Type B. Limitations 
on its use are specified in 5 71.13. 

Special form mdioactive material 
means mdioactive material that satisfies 
the following conditions: 

(I) It is either a single solid 
is contained in a sealed caps uf 

iece or 
8 that can 

be opened only by destroying the 
capsule; 

(2) The piece or capsule has at least 
one dimension not less than 5 mm (0.2 
in); and 

(3) It satisfies the requirements of 
f 71.75. A special form encapsulation 
designed in accordance with the 
requirements of 5 71.4 in effect on June 
30.1983. (see 10 CFR part 71. revised 
aa of January I. 1983). and constructed 
before July 1.1985, and a specia) form ,, 
encapsulation designed in accordance 
with the requirements of 5 71.4 in effect 
on March 31.1996. (see 10 CFX part 71. 
mvised as of January 1.1983). and 
constructed before April 1.1998. may 
continue to be used. Any other special 
form encapsulation must meet the 
specifications of this definition. 

Specific activity of a mdionuclide 
means the mdioactivity of the 
radionuclide per unit mass of that 
nuclide. The specific activity of a 
material in which the mdionuclide is 
essentially uniformly distributed is the 
radioactivity per unit mass of the 
material. 

State moans a State of the United 
States, the District of Columbia. the 
Commonwealth of Puerto Rico, the 
Virgin Islands. Guam, American Samoa, 
and the Commonwealth of the Northern 
Mariana Islands. 

Surface Contaminated 06ject 6C0) 
means a solid object that is not itself 
classed as radioactive material, but 
which has radioactive material 
distributed on any of its surfaces. SC? 
must be in one of two groups with 
surface activity not exceeding tire 
following limits: 

(I) SC04 A solid~objecbn which: 

(i) The non-fixed contamination on 
the accessible surface averaged over 300 
cm2 (or the area of the surface if less 
than 300 cm’) does not exceed 4 Bqlcml 
(10-e micmcun ‘e/cm*) for beta and 
gamma and low toxicity alpha emitters, 
or 0.4 Bqlcm~ (lo-’ microcurielcm~) for 
all other al ha emitters; 

(ii) The R, ed contamination on the 
accessible surface averaged over 300 
cm2 (or the ama of the surface if less 
than 300 cm’) does not exceed 4x1~ 
Bqkm2 (1.0 micmcun ‘e/c&) for beta 
and gamma and low toxicity alpha 
emitters, or 4x103 Bqhn2 (0.1 
microcurie/cm~) for all other alpha 
emittem; and 

(iii) The non-fixed contamination plus 
the fixed contamination on the 
inaccessible surface averaged over 300 
cm2 (or the area of the surface if less 
then 300 ~121 does not exceed 4x104 
Bqlcm2 (1 miczocun ‘ekm~) for beta and 
gamma and low toxicity alpha emitters, 
or 4x103 Bqkm2 (0.1 micmcurie/cm*) 
for all other al ha emitters. 

(2) SC0-E 1 solid object on which 
the limits for X0-I are exceeded and 
on which: 

(i) The non-fixed contamination on 
the accessible surface averaged over 300 
cm2 (or the area of the surface if less 
t.kwy;tl cm:) does not exceed 400 Bq/ 

-2 m~crocurie/cm~) for beta and 
gamma and low toxicity alpha emitters 
or 40 Bqlcm2 (10-J miuocurielcm2) for 
“‘rg!!fgyg;f~&ation on *& 
accessible surface averaged over 300 
cm2 (or the area of the surface if less 
than 300 cd) does not exceed 8~10~ 
Bqlcm2 (20 micnxun ‘edcm2) for beta 
and gamma and low toxicity alpha 
emitters. or 8x10 l Bqkm2 (2 
microcuriedcm~) for all other alpha 
emitters; and 

(iii) The non-fixed contamination plus 
the fixed contamination on the 
inaccessible surfaat averaged over 300 
cm2 (or the area of the surface if less 
than 300 cm21 does not exceed 8~10~ 
Bqkal’ (20 miancurieskm2) for beta 
and gamma and low toxicity alpha 
emitters, or 8xlW Bg/cm2 (2 
micmcurie&ms) for all other alpha 
emitters. 

Tmnspati index means the 
dimensionless number (rounded up to 
the next tenth) placed on the label of a 
package, to designate the degree of 
control to ba exercised by the carrier 
during transportation. The transport 
index is determined as follows: 

(1) For non-fissile material packages. 
the number determined by multiplying 
the maximum mdiation level in 
millisievert (mSv) per hour at one meter 
(3.3 A) from the external surface of the 
package by 100 (equivalent to the 

P 
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maximum radiation level in millirem 
per hour at one mater (3.3 ft)): or 

(2) For fissile material packages, the 
number determined by multiplying the 
maximum radiation level in millisievert 
per hour at one meter (3.3 ftt] from the 
external surface of the package by 100 
(equivalent to the maximum radiation 
level in millirem per hour at one meter 
(3.3 ft)), or, for criticalit control 
purposes, the number ai tamed as 
described in 5 71.59. whichever is - 

‘T&A quantity means a quantity of 
radioactive material, the aggregate 
radioactivity of which does not exceed 
Al for special form mdioactive material, 
or A2. for normal form radioactive 
material, where AI and A2 are given in 
Table A-l of this part, or may be 
determined by procadures described in 
Ap 

1” 
ndix A of this part. 

jpe E quantity means a quantity of 
radioactive material greater than a Type 
A uantity. 

B ranium-natural, depleted, enriched 
(1) Natuml umnium means uranium 

with the naturally occurring distribution 
of uranium isotopes (approximately 
0.711 weight percent uranium-235. and 
&thmfnd; by weight essentially 

w 
(2) oepleteci uranium means uranium 

containing less uranium-235 than the 
naturally occting distribution of . 
uranium isoto 

(3) EnriCh ec/= umnium means uranium 
containing more uranium-235 than the 
naturally occurring distribution of 
uranium isotopes. 

(a) Each licensee who transports 
licensed material outside the site of 
usage. as specified in the NRC license. 
or where transport is on public 
highwa s. or who delivers licensed 
materi J to a carrier for transport, shall 
comply with the applicable 
requirements of the DOT regulations in 
49cFRparts170tbmugh189 
ap 

PGi 
1;” riate to the mode of -port. 

e hcensee shall part~cularly 
note DOT r@ations in the followiq 
-: 

172.407.55 172.436throu&172.440, 
and sub 

(iii) PIESng-49 CFR part 172: 
Subpart F. especially 55 172.500 
throi@ 172.~19.17i.556. and 
ap ndic.eaBandC. 

r iv) Accident re 
171: 55 171.15 an r 

- 8-49cm+ 
171.16. 

Iv) Shipping papers and emergency 
information-4s CFR part 172: Subparts 
CandC. 

(vi) Hazardous material employee 
hinine CFR pars 172: Subpart H. 

(vii) Hazardous material shipper/ 
carrier registration49 CPR part 107: 
Subpart C. 

(2) The licensee shall also note DOT 
regulations pertaining to the following 
modes of transportation: 

(i) Rail-49 CFR part 174: Subparts A 
through D and K. 

(ii) Ah-49 CFR part 175. 
(iii) Vessel49 CFR part 176: 

Subparts A through F and M. 
(iv) Public Highway49 CFR part 177 

and parts 390 through 397. 
(b) If DOT regulations am not 

applicable to a shipment of licensed 
material, the licensee shall conform to 
the standards and requirements of the 
DOT specified in paragraph (a) of this 
section to the same extent as if the 
shipment or transportation were subject 
to DOT regulations. A request for 
modification. waiver, or exemption from 
those requirements, and any notification 
referred to in those requirements, must 
be filed with, or made to, the Director, 
Office of Nuclear Material Safety and 
Safeguards, U.S. Nuclear Regulatory 
Commission, Washington, DC 20555- 
0001. 

subpart B-Exemptions 
571.6 lnfonnrtkn cdkctkn . . 
taqulmmanw OMB 8ppfwa 

(a) The Nuclear Regulatory 
Commission has submitted the 
information collection requirements 
contained in this part to the Office of 
Management and Budget (OMB) for 
approval, as required by the Paperwork 
Reduction Act of 1960 (44 U.S.C. 3501 
et seq.). OMB has approved the 
information collection raquirements 
contained in this part, under control 
numter 3150-0006. 

(b) The approved information 
collection requirements wntained in 
this part appear in 55 71.5.71.6a. 71.7, 
71.12,71.13,71.31,71.33.71.35.71.37. 
71.38,71.39.71.47,71.85,71.87,71.89, 
?1.91,71.93,71.95,71.97,71.101, 
71.103.71.105. 71.107, 71.109.71.111. 
71.113,71.115. 71.117.71.119,71.121. 
71.123.71.125, 71.127,71.129.71.131. 
71.133.71.135, and 71.137. 

~7fylmsmaendoIxumcy0f 

(al Information provided to the 
Commission by an applicant for a 
license, or by a licensee, or information 
required by statute or by the 
Commission’s regulations, ordens, or 
license conditions to be maintained by 
the applicant or the licensee must ba 
complete and accurate in all material 
“spectr 

(b) Each applicant or licensee shall 
notify the Commission of information 
identified by the applicant or licensee as 
having, for the regulated activity, a 
significant implication for public health 
and safety or common defense and 
security. An applicant or licensee 
violates this requirement only if the 
applicant or licensee fails to notify the 
Communion of information that the 
applicant or licensee has identified as 
having a significant implication for 
public health and safety or wmmon 
defense and security. Notification must 
ba provided to the Administrator of the 
appropriate Regional Office within two 
working days of identifying the 
information. This requirement is not 
applicable to information that is already 
required to be provided to the 
Commission by other reporting or 
updating requirements. 

5 71.8 specino exompllona 
On application of any interested 

person or on its own initiative, the 
Commission may grant any exemption 
from the mquirements of the regulations 
in this part that it determines is 
authorized by law and will not endanger 
life or property nor the common defense 
and security. 

571.8 Exam@on of physlctana 
Any physician licensed by a State to 

dispense drugs in the practice of 
medicine is exempt from 5 71.5 with 
respect to transport by the physician of 
licensed material for use in the practice 
of medicine. However, any physician 
operating under this exemption must be 
licensedunder 1OCFRpart 350rthe 
equivalent Agreement State regulations. 

I71.10 Exalq2tkm for bo&eval nmldala 
(a) A licensee is exempt from all 

requirements of this part with respect to 
shipment or carriage of a packaga 
containing radioactive material having a 
specific activity not greater than 70 Bq/ 
g woz Pa@). 

(b) A licensee is exempt from all 
requirements of this part. other than 
5 71.5 and S 71.98, with respect to 
shipment or carri 
pa&ages. pmvidrgi g&F%tain 
no fissile material, or the 6ssi 8 material 
exemption standarda of S 71.53 are 
SatiSfiCUk 

(1IApackagewntainingnomore 
than a Type A quantity of radioactive 
material; 

(2) A package in which the only 
mdioactive mate&l is low specific 
activity USA) material or surface 
wntaminated objects (SCO). provided 
the external mdiation level at 3 m from 
the unshielded material or objj does 
not exceed 10 mSv/h (1 rem/b); or 
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(3) A package transported within 
locations witbin the United States 
which contains only am8rkium or 
plutonium in special fOrIn with an 
aggregate radioactivity not to exceed 20 
ClEieS. 

(c) A licensee is exempt from all 
requirements of this part. other than 
Sf 71.5 and 71.88, with respect to 
shipment or carriage of low-specific- 
activity (ISA) material in group ISA-I. 
or surface contaminated objects (SCCs) 
in group X0-L 

.mbpsrt-- 
3 71.12 t3med tkmn: Nm 

(a) A general license is hereby issued 
to any li~nsee of the Commission to 
transport, or to deliver to a carrier for 
transport. licensed material in a package 
for which a license, certificate of 
compliance. or other approval has been 
issued by the NRC. 

(b) Tins general license applies only 
to a licensee who has a quality 
assurance program approved by the 
Commission as satisfying the provisions 
of sub 

(c) A? 
H of this part. 

is general license applies only 
to a licensea who- 

(1) Has a copy of the certificate of 
compliance, or other approval of the 
package, and has the drawings and other 
documents referenced in the approval 
relating to the use and maintenance of 
the pd~~ging and tothe actions to be 
taken befOr shipment: 

t2) Comolies with the terms and 
condition; of the license. certificate, or 
other approval, as applicable. and the 
applicable requirements of subparts A, 
C. and H of this part: and 

(3) Submits in writing to the Director, 
Office of Nuclear Material Safety and 
Safeguards, U.S. Nuclear Regulatory 
Commission. Washington, m 20555- 
9001. before the licensee’s first use of 
the package, the licensee’s name and 
license number and the packag8 
identification number specified in the 

pa$a#L&pk!ZeZ license applies only 
when the package approval authorizes 
use of the pa&ge under this gbnemi 
license. 

(e) For a Type B or fissile maferial 
package, the design of which was 
approved by NRC before April 1,1996. 
the general license is subject to the 
additional restrictions of g 71.13. 

571.13 M-B 
(a) A Type B package previously 

approved by NRC but not designated as 
B(U) L: B(M) in the identification 
number of the NRC Certificate of 

Compliance, may be used under the 
general license of 5 71.12 with the 
following additional conditions: 

(1) Fabrication of the packaging was 
satisfactorily completed by August 31, 
1998, as demonstrated by application of 
its model number in accordance with 
5 71.85(c); 

(2) A package us8d for a shipment to 
a location outside the United States is 
subject to multilateral approval, as 
defined in DOT regulations at 49 CFR 
173.403; and 

(3) A serial number that uniquely 
identifies each packaging which 
conforms to the approved design is 
assigned to. and ksgibly and durably 
marked on, the outside of each 
pa ‘lb 

T Ib) Type B(U) pdrege. a Type NM) 
package, a low specific activity (ISA) 
material package or a fissile material 
package, previously approved by the 
NRC but without the designation “-85” 
in the identification number of the NRC 
Certificate of Compliance, may b8 used 
under the genera) license of S 71.12 with 
the following additional conditions: 

(1) Fabrication of the package is 
satisfactorily completed by April 1. 
1999 as demonstrated by application of 
its model number in accordance with 
f 71.85(c): 

(2) A package us8d for a shipment to 
a location outside the United States is 
subject to multilateml approval as 
defined in DOT regulations at 49 CFR 
173.403:and . 

(3) A serial number which uniquely 
identifies eact packaging which 
conforms to the approved design is 
assigned to and legibly and durably 
marked on the outside of each 

pai$@!will approve modifications to 
the desigo and au-ihorized contents of a 
Type B package, or a fissile material 
package. previously approved by NRC, 
provided- 

(1) The modifications of a Type B 
p8ckag8 am not significant wiE respect 
to the desi 
or safe pe rr 

opemting chamcteristica. 
oimaxica of the cont8inment 

system, when the package is subj8cted 
to the taats specified in 5s 71.71 and 
71.73: 

(2) The modifications of a fissile 
material pa* are not significant, 
with respect to the prevention of 
criticality, when the package is 
subj8d to the tests specified in 
55 71.71 and 71.73; and 

(3) The modifications to the packag8 
satisfy the uimments of this part. 

(d)NRCwi lrevisethe “p @ 
identification number to esignate r 
previously approved package designs as 
B(U), B(M). AF. BF, or A as appropriate, 
and with the identification number 

sufiix “-85” after receipt of an 
application demonstrating that the 
design meets the requirements of this 
pan- 
$71.14 tlarmml lkanae Dot spxlflrnon 
comshr. 

(a) A general license is issued to any 
licensee of the Commission to transport, 
or to deliver to a carrier for transport, 
licensed material in a specification 
container for fissile material or for a 
Type B 

B 
uantity of radioactive material 

as sp8ci 8d in DOT regulations at 49 
cl% parts 173 and 178. 

(b) This general license applies only 
to a license8 who has a quality 
assurance program approved by the 
Commission as satisfying the provisions 
ofaubpartHofthispart. 

(c) This general license applies only 
to a licensee whc+ 

(1) Has a copy of the specification: 
and 

(2) fh@hs with the terms and 
conditions of the specification and the 
applicable requirements of subparts A. 
G, and H of this part. 

Id) This general license is subject to 
the limitation that the specification 
container may not b8 used for a 
shipment to a location outside the 
United States, except by multilateral 
approval, as defined in DOT regulations 
at 49 CFR 173.403. 
$71.16 - Lkalmw u88 of romlgn 
wprdagr 

(a) A general license is issued to any 
license8 of the Commission to transport. 
or to deliver to a carrier for transport. 
licensed material in a package the 
design of wbicb has been approved in 
a fomign national competent authority 
certificate that has been revalidated by 
DCYT as meeting the applicable 

* 
T 

ments of 49 CFR 171.12. 
) Except as otherwise provided in 

this section. the general license applies 
only to a licensee who has a quality 
asmmmceprograma provedbythe 
Commission aa satis L * g the applicable 
provisions of subpart H of this part. 

(c) This general license applies only 
to sbi 
outsi 8 

ments made to or from locations 
8 the United States, 

(d) This general license applies only 
to a licensee who- 

(1) Has a copy of the applicable 
certificate, the revalidation. and the 
drawings and other documents 
referenced in the certificate, relating to 
the use and maintenance of the 
packaging and to the actions to be taken 
before shipment; and 

(2) Complies with the terms and 
conditions of the certificate and 
mvalidation. and with the applicable 
requirements of subparts A, G. and H of 
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this pal-t. with respect t0 the quality 
assurance provisions of subpti H of 
this part, the license8 is exempt from 
design, construction, and fabrication 
considerations. 

$?l~q- 

(a) A general license is issued to any 
licensee of the Commission to transport 
fissile material. or to deliver fissile 
material to a carrier for transport. 

-without complying with the package 
standardsofsubpartsEandFofthis 
part, if the material is shipped in 
accordance with this section. 

(b) The general license applies only t0 
a licensee who has a quality a.ssurancB 
program approved by the Commission 
as satisfying the provisions of s&part H 
ofthispart. 

(c) This general license applies only 
when a packag8 contains no more than 
a Type A quantity of radioactive 
material, including only one of the 
following: 

(1) up to 40 g of uranium-235; 
(2) Up to 30 g of uranium-233; 
(3) Up to 25 g of the fissile 

mdionuclides of plutonium, except that 
for encapsulated plutonium-beryllium 
neutron sources in special form, an AI 
quantity of plutonium may be present; 
or 

(4) A combination of fissile 
mdionuclides in which the sum of the 
ratios of the amount of each 
mdionuclide to the corresponding 
maximum amounts in pamgmphs (c)(l). 
(ZJzz;f this section d0es not 

(d) (1) This general license applies 
only when, except as specified below 
for encapsulated plutoniUm-beryllium 
sounxs. a packa 8 containing more than 
15 g of fissile m d ionuclides is labeled 
with a transport index not less than the 
number given by the following equation, 
where the packag8 contains x grams of 
uranium-235. y grams of umnium-233, 
and z grams of the 5ssile radinnuclides 
of plutonium: 
Minimum Transport &dex = 

(0.4Ox+O.87y+z) (l-@S#x+y+z)) 
(2) For a package in which the only 

fissile material is in the form of 
encapsulated plutonium-beryllium 
neutron sources in special form. the 
transport index based on criticality 
considerations may be taken as 0.028 
times the numlmr of grams of the fissile 
mdionuclides of plutonium in excess of 
15 g. In all cases, the transpoti index - 
must be munded up to one decimal 
place and may not exceed 10.0. 

$71.20 &mml Ilwnae: Flsaik mater@l, 
llmlWmodwt0fpw~~ 

(a) A general ken%? is issued to any 
license8 of the Commission t0 iranSpOrt 
fissile material. or to deliver fkile 
1 material to a carrier for transport. 
without complying with the package 
standards of subparts E and F of this 
part if the material is shipped in 
accordance with tbis section. 

(b) The general license applies only to 
a licensee who has a quality assurance 
pr0gram approved by the Commission 
as satisfying the provisions of subpart H 
of this part. 

(c) This general license appli8s only 
when- 

(1) The package contains no more 
than a Type A quantity of radioactive 
material; 

(2) Neither beryllium nor 
hydrogenous material enriched in 
deuterium is preSent; 

(3) The total mass of graphite present 
does not 8xceed 7.7 times the total mass 
of uranium-235 plus plutonium; 

(4) Substances having a higher 
hydrogen density than water (e.g., 
certain hydrocarbon oils), are not 
present, except that polyethylene may 
b8 used for packing or wrapping; 

(5) Uraqium-233 is dot present. and 
the amount of plutonium does ndt 
exwed 1 percent of the amount of 
uranium-235; 

(8) 'fh8amo~nt Of urani~~n~-235 iS 
limited as follows: 

(i) If the fissile mdionuclides am not 
uniformly distributed. the maximum 
amount of uranium-235 per packag8 
may ngt e& the value given in Table 
1ofthispart;or 

(ii) If the fissile mdionuclides are 
distributed uniformly (i.e., cannot form 
a lattice armngement within the 
packaging), the maximum amount of 
uranium-235 per package may not 
exceed the value given in Table II of this 
part: and 

(7) The transport index of each 
packag8. based on aiticality 
considerations, is taken as 10 times the 
number of grams of uranium-235 in the 
package divided by the maximum 
allowable number of grams per package 
in accordance with Table I or Table II 
of this part, as applicable. 

TABLE I.-PERMISSIBLE MASS OF URA- 
~iuhh235 PER FISSILE MATERIAL 
PACKAGE, APPLICABLE TO 
Q 71.20@)(6)(i) 

fNoMiformDis~) 

2 ............................................. ............................................. 
15 ............................................. 
11 ............................... . ............ 
10 ............................. ..".." ........ 
9.5 ............................................ 

id ................................. 
..................... 
..". .............................. .." 

8 .................... "". ...... ..". ............ 
7.5 ............................ ..".." ......... 

s7s ............................................................... 
"". 
......................... 

t 
................................................ 

5' 
5 ............................................. 
................................................ 

4.8 ............................ .." ............. 

i.5 ............................................................... 
I.. .......................... 

x5 
.............................. 

............................................................... . 
2 ................................... . ........... 
1 .5 ............................ ..- ............. 
1.35 ........................................... 

............. .." .................... . ......... 
............................ .." ........... 

40 
42 
45 
48 
51 
52 
54 
54 
57 

iFi 
62 
65 
66 
72 

z 
88 

100 
120 
164 
272 
320 
660 

TM0 

TABLE ~~.-PERMISSJBLE MASS OF 
Ufxmuw235 PER FIWLE MATERIAL 
PACKAGE, kiPfflCABLE TO 
5 71.20@)(6)(ii) 

[unirorm-1 

I- 

4 ............................... ..“. ............ 

3.5 ............................................. 
3 . . . . . . . . . . . . . . . . . . . . . ..." . . . . . . . . . . . . . . . . . . . . . 

E 
112 
148 
240 
560 
800 

. 

(a) A general license is issued to any 
liwnsw of the Commission to transport 
fissile material, or to deliver fissile 
material to a carrier for transport. 
without complying with th8 package 
standards of Subparts E and F of this 
part. if limited material is shipped in 
accordance with this section. 

(b) The general license applies only to 
a licensee who has a quality assurance 
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progmm approved by the Commission 
as satisfying the provisions of Subpart H 
ofthis . 

(cl Tr ‘s general license applies only 
when a package contains no more than 
a Type A quantity of mdioactive 
material and no more than 400 g total 
of the fissile mdionuclides of plutonium 
encapsulated as plutonium-beryllium 
neutron sources in Special form. 

(d) This general license applies only 
when the fissile mdionuclides in the 
shipment exceed non8 of the following: 

(1) 500 g of uranium-235; 
(2) 300 g totd of uranium-233, and th8 

issile mdionuclides of plutonium; 
(3) A total quantity of uranium-233, 

uranium-235. and the fissile 
mdionuclides of plutonium so that the 
sum of the ratios of the quantity of 8ach 
mdionuclide to the quantity specified in 
paragraphs (dl(ll and kW4 of this 
section does not 8xc8ed unity; or 

(4) 2500 g total of the fissile 
mdionuclides of plutonium 
encapsulated as plutonium-beryllium 
neutron sources in special form. 

(8) This general license applies only 
when shi ment of these packages is 
mad8 un B 8r procedures specifically 
authorized by DOT, in accordance with 
49 CFR part 173 of its regulations, to 

prevent loading, transport. or storage of 
these pm&ages with other fissile 
material shipments. 
$71-24 Gemod tkeneet Flsslb mtwbl, 
Ilmlted fnodemW, controlled ehlpment. 

(a) A g8Q8d l iCenS9 iS isSUed t0 any 
licensee of the Conunission to transport 
fissile material. or t0 deliver fissile 
material to a carrier for transport, 
without complying with the package 
standards of subparts E and F of this 
part, if limited material is shipped in 
accordance with this section. 

(b) The general license applies only to 
a licensee who has a quality assurance 
program approved by the Commission 
as satisfying the provisions of subpart H 
of this 

(c) Eg8n8ral license applies only 
when- 

(1) No package contains more than a 
T 

Y$ 
A quantity of radioactive material: 

2) The packaging does not 
incorpomt8 lead shielding exceeding 5 
cm in thickness, tungsten shielding, or 
uranium shieldin - 

- (3) Neither bery Iii urn nor 
hydmgenous material enriched in 
deuterium is resent: 

(4) The t0 tap mess Of graphit8 present 
does not exceed 7.7 times the total mass 
of uranium-235 and plutonium; 

(5) Substances having a higher 
hydrogen density than water (e.g.. 
cmtain hydmcarbon oils). are not 
present, except that polyethylene ma: 
b8 used for packing or wrapping; 

(8) For fissile contents containing no 
uranium-233 and less than 1 percent by 
weight total plutollium. if tb8 fissile 
mdionuclides an+ 

(i) Not uniformly distribumd, the 
maximum amount of r.uan.ium-235 per 
COMignm8nt does not 8xceed the value 
given in Table RI of this part; or 

(ii) Distributed uniformly and CMQO~ 
fOmI a lattice arrangement within th8 
padcagint3v the maximum amount of 
uranium-235 per shipment does Dot 
8xceed the value given in Table IV of 
thispart 

(7) For fissile contents containing 
uranium-233 or more than 1 percent by 
weight plutonium, the total mass of 
fissile material oer shipment is limited 
sotbattbesumofthenumb8rofgrams 
of uranium-235 divided by 400. the 
number of grams of plutonium divided 
by 225, and the number of grams of 
uranium-233 divided by 250, does not 
exceed unity, as expressed in th8 
formula: 

grams uranium - 235 + grams plutonium + grams uranium - 233 

-b 
s 1; 

2m =Q . 

(8) Th8 ballsport mUSt b8 dhCt t0 th8 
consignee without any intermediate 
transit storage; and 

(9) Shipment of these packages is 
mad8 under procedures speci&aRy 
authorized by DOT’ in accordance with 
49 CFR part 173 of its regulations to 
prevent loading, transport, or stomge of 
these packages with other Essile 
material shipments. 

TABLE III.-PERMSSIBLE MASS OF 
URANIUM-235 PER FISSILE MATERIAL 
SHlPMENr APPLKMU TO 
§ 7124(W)(i) 

[Nonurlfarm- 

lmxlnun 
uranilnll enrichment 

percentof lrflfh%T ls8hm-235 
Qamsd 

-ceeBnp 
* 

20 . . . . . . . . . . . . . . . ...” . . . . . . . . . . . . . . . . . . . . I . . . . 
15 . . . . . . . . . . . ...” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . z 

::, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

9.5’:::::::::::::::::::::::::::::::::::::::: 
iii 

9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . g 

4.5 . . . . . . . ..." . . . . . . . . . . . . ..." . . . . . . . I . . . . . . . 
*. 

:5 
.......... .” . ..“. ...................... . . . . . 
...... ..“” ................................. 

3 ................................................ 

........... :d ..“. ................................ Et I.. ................................... .” ... 730 .......................... is I ..“. ............... ............................................. z 
B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * . . . . 810 

iit 
950 

:*z 
li50 
1300 

::ii 

?$i 
15,ow 

2.5 . . . . . . . ..." . .."...... I.." . . . . . . . . . . . . . . . . 
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1.5 ............................................. 
1.35 .... ..“. ...... I.. ........................ 

. . . . . . . . ...” . ..I............................... 
A.92 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

t I I I I / I / : 
I 

TABLE III.-PERMISSIBLE MASS OF 
URANIUM235 PER FISSILE MATERIAL 
SHIPMENT APPLICABLE TO 
Q 7124(c)(6)(i)-Continued 

m-1 

I 

.................. 

:s 
. .... ..“. ................... 

................. "I.. ..... ..". . ..". ...... 
.................... 

:s 
..". ....................... 

............. .." ..". ....................... 
2 ". ................................ -. ......... 
1.5 ............................................. 
I.35 ............... ““. ............ ..“. ...... 

) 71.31 Contenta of qqW8tkx 
(al An application for an approval 

under this part must include, for each 
pmposed packaging design, the 
following information: 

(1) A packag8 description as mquired’ i 
by f 71.33: 

TABLE N.-PERMISSIBLE MASS OF 
Wwwbt235 PER FISSI~E MATERIAL 
SHIPMENT APPLICABLE TO 
5 7124(c)(6)(ii) 

[u~-l 
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(2) A package evaluation as required 
by !j 71.35; and 

(3) A quality assurance program 
description. as required by 5 71.37, or a 
reference to a previously approved 
quality assuranca p 

(b) Except as provi ed in 5 71.13, an T 
- application for modification of a 

package design, whether for 
modification of the packaging or 
authorized contents, must include 

-sufficient information to demonstrate 
that the proposed design satisfies the 
pa-e standards in effect at the time 
the application is filed. 

(c) The applicant shall identify any 
established codes and standards 
proposed for use in package design, 
fabrication. assembly, testing, 
maintenance, and use. In the absence of 
any codes and standards, the applicant 
shall describe and justi@ the basis and 
rationale used to formulate the package 
quality assurance program. 

$71.33 PackageueacrlPuon. 
The application must include a 

description of the proposed package in 
sufficient detail to identify the package 
accurately and provide a sufficient basis 
for evaluation of the &age. The 
description must inc ude- P 

(a) With respect to the packaglng- 
(1) Classification as Type B(U), Type 

B(M), or fissile material packaging: 
’ (2) Cross weight; 

(3) Model number. 
(4) Identification of the containment 

system; 
(5) Specific materials of constnmtion. 

weights, dimensions, and fabrication 
methods of- 

$)IE%Le&cifically used as 
nonfissile neutron absorbers or 
modemtom; 

(iii) Internal and external stntctuma 
su 

P 
porting or protecting receptacles; 

iv) Valves, sampling ports, lifting 
devices, and tie-down devices; and 

(v) Structural and mechanical means 
for the transfer and dissipation of heat: 
and 

(8) Identificatiqn .and;iEtes of any 

-E-e oonte& of the 

(1) Identification and mnximum 
mdioactivi 

?i 
of radioactive constituents; 

(2) Identi attion and maximum 
quantities of Bssile constituentat 

(3) Chemical and physical form; 
(4) Extent of reflection, the amount 

and identity of nonilssile materials uaed 
as neutron absorbers or moderators. and 
the atomic ratio of moderator to fissile. 
constituents; 

(5) Maximum normal opemting ’ 
pressure; 

(6) Maximum weight: 5 71.39 RequlNwnent for addlUonrl 
(7) Maximum amount of decay heat; lnfonluuon. 

and 
(8) Identification and volumes of any 

coolants. 

s 71.35 fucmp rvaluatlon. 
The application must include the 

followin : 
(a) A d emonstration that the package 

&i&es the standards specified in - 
sub arts E and F of this part: 

(t/T For a fissile material package, the 
allowable number of packages that may 
he transported in the same vehicle in 
accordance with f 71.59; and 

(c) For a fissile material shipment. any 
proposed special controls and 
precautions for trans 
unloading,andhan El 

rt. loading, 
’ gandany 

proposed special controls in case of an 
accident or delay. 

5 71.37 Quamy asslmnc8. 
(a) The applicant shall describe the 

quality assurance program (see Subpart 
H of this part) for the design, 
fabrication, assembly, testing, 
maintenance, repair. modification, and 
use of the pro 

(b) The app e -T’ 
osed packa 
cant shall 1 entify any 

specific provisions of the quality 
assurance program that are applicable to 
the particular package design under 
consideration. including a description 
of the leek testing procedures. 
371.38 Rwn#lofraedtkaaol 

w 
~qurlny--FmF- 

(a) Except as provided in paragraph 
(b) of this section. each Certificate of 
Compliance or Quality Assurance 
l%ogmzn up roval expires at the end of 
the day, in L month and year stated in 
thea proval. 

(b)% any case in which a penon, not 
less than 30 days before the expiration 
of an existing Certificate of Compliance 
or Quality Assurance program Approval 
issued pumunn ttothepart,hasfiledan 
application in proper form for renewal 
of either of those approvals, the existing 
Certificate of Compliance or Quality 
Assurance program Approval for which 
the renewal application was Bled shall 
not be deemed to have expired until 
final action cm the a plication for 
renewal has been taL nbythe 
Commiseion. 

(c) In applying for renewal of an 
existing certificate of Compliance or 
Quality Assurance Program Approval, 
an applicant may he required to submit 
a consolidated ap Ii&ion that 
incorpomtes all clul a- to ita Pn%ram 
that, are incorpomted by reference in 
the existing approval or certificate. into 
as few referenceable documents as 
reasonably achievable. 

The Commission may at any time 
require additional information in order 
to enable it to determine whether a 
license, certificate of compliance, or 
other approval should be granted, 
renewed, denied, modified, suspended, 
or revoked. 

SubpartE-PackagetApproval 
standarda 

S 71.41 Dernonatm6on of comptkuw. 
(a) The effects on a package of the 

tests specified in 5 71~71 (“Normal 
conditions of transport”), and the tests 
specified in 5 71.73 (“Hypothetical 
accident conditions”). and 5 71.61 
c+cial uiment 
nuclear fue shipments”). must be “i 

for irradiated 

evaluated by subjecting a specimen or 
scale model to a specific test, or by 
another method of demonstration 
acceptable to the Conunisaion, as 
appropriate for the particular feature 
being considered. 

(b) Taking into account the type of 
vehicle, the method of securing or 
attaching the package, and the controls 
to he exercised by the shipper. the 
Commission may permit the shipment 
:o be evaluated together with the 
transporting vehicle. 

(c) Environmental and test conditions 
different from those specified in 
$5 71.71 and 71.73 may be approved by 
the Commission if the controls proposed 
to be exercised b the shipper am 
demonstrated to Ll adequate to provide 
equivalent safety of the shipment. 

sz- 
stmdadafffell 

(a) The smallest overall dimension of 
apackagemaynotbelesathfm10cm 
(4 in). 

(b) The outside of a package must 
incorporate a feature, such as a seal. that 
is not readily breakable and that, while 
intact. would be evidence that the 
package has not been opened by 
uMlltllorized mona. 

(c) Each &ge must include a 
amtainment system securely closed by 
a positive fastening device that cannot 
he opened unintentionally or by a 
preuure that may arise within the 
packssea 

(d) A package must he made of 
mehtriala and oonstrirlction that assure 
that them wilI be no significant - 
chemical, galvanic, or other reaction 
among the ckaging components. 
*ong pa c&P contents, or between the 
pa&aging components and the package 
contents, lncIuding possible reaction 
resulting from inleakage of water, to the 
maximum credible extent. ALxount 
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must be taken of the behavior of 
materials under irradiation. 

(e) A package valve or other device, 
the failure of which would allow 
radioactive contents to escape. must be 
protected against unauthorized 
operation and, except for a pressure 
relief device, must be provided with an 
enclosure to retain an leakage. 

(f) A package must & designed, 
constnmted. and prepared for shipment 
so that under the tests specified in 
S 71.71 (“Normal conditions of 
transport”) there would be no loss or 
dispersal of radioactive contents, no 

significant increase in external surface 
radiation levels, and no substantial 
reduction in the effectiveness of the 

coriitruited. and prepared for transport 
so that in still air at 38% (1OtYF) and 
in the shade, no a-ible surface of a 
package would have a temperature 
exceeding50%(122'F)in a 
nonexclusive use shipment, or 85% 
(185OF) in an exclusive use shipment. 

(II) A package may not incorporate a 
feature intended to allow continuous 
venting during transport. 

~‘~ md - atmdmm ‘Or 

. 

(a) Any lifting attachment that is a 
structural part of a package must be 
designed with a minimum safety factor 
of ti. against yielding when used to 
liftthe package in the intended manner, 
and it must be designed so that failure 
of any lifting device under exceaaive 
load would not impair the ability of the 
package to meet other requirements of 
this subpart. Any other structural part of 
the package that could be used to lift tire 
package must be capable of being 
rendered inoperable for lifting the 
package during transport, or muat be 
designed with stmngtb equivalent to 
that required for Ming attachments. 

(b) Tm-down devices: 
(l)Ift.berefsasystemoftiedown 

devices that is a stntctuml part of the 
package, the system must ba capable of 
withstandiog. without generating stress 
in any material of the packaga in exceaa 
of ita yield strength, a static force 
applied to the center of gravity of the - 
package having a vertical component of 
2 times the weight of the package with 
its contents. a horizontal corn 
along the direction in which tr 

nent 
e vehicle 

travels of 10 times the weight of the 
package with its contents, and a 
b ~rixontal component in the transverse 
direction of 5 times the weight of the 
package with its contents. 

(2) Any other structural part of the 
package that could ba used to tie down _ 
the package must be capable of being 

rendered inoperable for tying down the 
package during transport, or must ba 
designed with strength equivalent to 
that required for tie-down devices. 

(3) Each tie-down device that is a 
stnmtural pan of a package must be 
designed so that failure of the device 
under excessive load would not impair 
the ability of the package to meet other 
requirements of this part. 

(a) Except as provided in paragraph 
(b) of this section, each package of 
radioactive materials offered for 
transportation must be designed and 
prepared for shipment so tbat under 
conditions normally incident to 
transportation the radiation level doea 
not exceed 2 mSv/h (260 mrem/b) at 
any point on the external surfaca of the 
package, and the transport index does 
not exceed 10. 

(b) A packa e that exceeds the 
mdiation leve limits specified in 7 
paragraph (a) of this section must be 
transported by exclusive use shipment 
only, and the mdiation levels for such 
shipment must not exceed the following 
during transportation: 

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

(i) Thesbipment‘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/b (200 mrem/b) at any 
point on the outer surface 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 projacted 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: 
and 

(3) 0.1 mSv/b (10 mmmh) at any 

r 
int 2 meters (80 in) from the outer 

ateml 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) horn 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 mmm/h) in any 
normally occupied space. except that 
this provision does not apply to private 
cqiers. if exposed personnel under 
their control wear radiation dosimetry 

devices in conformance with IO CFR 
20.1502. 

(c) For shipments made under the 
provisions of paragmph (b) of this 
section, the shipper shall provide 
specific written instructions to the 
carrier for maintenance of the exclusive 
use shipment controls. The instructions 
must be included with the shipping 
paper information. 

(d) The written instructions required 
for exclusive use shipments 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. 

I7161 AddftfeMI requlramanta for Type 8 

(a) Except as provided in f 71.52. a 
Type B package. in addition to 
satisfying the requirements of 55 71.41 
through 71.47, must be designed. 
constructed. and prepared for shipment 
so that under the tests specified in: 

(1) Section 71.71 (“Normal conditions 
of transport”), there would be no loss or 
dispersal of radioactive contents-as 
demonstrated to a sensitivity of 10 -6 A1 
per hour, no significant increase in 
external surface radiation levels, and no 
substantial reduction in the 
effectiveness of tbe packaging; and 

(2) Section 71.73 (“Hypothetical 
accident conditions”), there would be 
no escape of krypton-85 exceeding 10 
A2 in 1 week, no escape of other 
radioactive material exceeding a total 
amount A2 in 1 week, and no external 
mdiation dose mte exceeding IO mSv/h 
(1 rem/h) at 1 m (40 in) from the 
external surface of the package. 

tbl Where nhtures of different 
radionuclides are present, the 
provisions of a 
of this part sh 9 

pendix A, paragraph Iv 
1 apply, except that for 

Krypton-85, an effective A2 value equal 
tolOA2maybeuaed. 

(c) Corn 
P 

liimx with the permitted 
activity m ease limits of paragraph (a) of 
this section may not de nd on filters 
or on a mechanical coo * E g system. 

s~sz=!-- 
A package need not satisfy the 
uirements 

“p 
of 5 71.51 if it contains 

on y LSA or SC0 material, and is 
transported as exclusive use, but is 
subject to 55 71.41 through 71.47, 
including S 71.43(f). This section 
expims April 1.1888. 

I71.53 FlulkrrmteMexemptkjna 
The following packages are exempt 

from fissile material classification and 
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from the fissile material standards of 
!j 71.55 and 5 71.59, but am subjrzt to all 
other requirements of this part: 

(a) A package containing not mom 
than 15 g of fissile material. If material 
is transported in bulk, the quantity 
limitation applies to the conveyance: 

(b) A package containing 
homogeneous hydmgenous solutions or 
mixtures where: 

(1) The minimum ratio of the number 
of hydrogen atoms to the number of 

-atoms of fissile mdionuclides (H/X) is 
5200; 

(2) The maximum concentration Of 
fissile mdionuclides is 5 g/liter. and 

(3) The maximumnlassoffissib 
radionuclides in the pa- is BOO g, 
with an exception for a rmxture where 
the total mass of plut0niu.m and 
uranium-233 exceeds 1 percent of the 
mass of uranium-235. the limit is 500 g. 
If the material is transported 111 bulk. 
other than by aircraft, the quantity 
limitations apply to the conveyance; 

(c) A package containing uramum 
enriched in uranium-235 to a maximum 
of 1 percent by weight, and with a total 
plutonium and uranium-233 content of 
up to 1 percent of the mass of unmium- 
235. if the fissile radionuclides am 
distributed homogeneously thmughout 
the package contents and do not form a 
lattice arrangement within the package; 

(d) A package con&in@ any Essile 
material if it does not contain mm than 
5 g of fissile mdionuclides in any 10 
liter volume, and if the material is 
packaged so as to maintain this limit of 
fissile mdionuclide concentration 
during normal transport: 

(e) A package containing not mom 
than 1 kg of plutonium of which not 
more than 20 percent by mass may 
consist of plutonium-239. plutonium- 
241. or any combination of those 
mdionuclides; or 

(f) A package containing liquid 
solutions of uranyl nitrate en&bed in 
uranium-235 to a maximum of 2 percent 
by weight, with total plutonium and 
uranium-233 not more than 0.1 penxmt 
of the mass of uranium-235 and with a 
minimum nitrogen-to-uranium atomic 
ratio (N/u) of 2. 

(a) A package used for the shipment 
of fissile material must be designed and 
constructed iri aa;ordanCe with fs 71.41 
through 71.47. When mquimd by the 
total amount of radioactive material, a 
package used for the shipment of 6asile 
material must also be designed and 
constructed in accordance with 571.51. 

(c) of this section, a package used for the 
shipment of fissile material must be so 

(b) Except as provide in parapph _- 

designed and constructed and its 
contents so limited that it would be 
subcritical if water were to leak into the 
containment system, or liquid contents 
were to leak out of the containment 
svst?m so that. under the following 
conditions. maximum reactivity of the 
fissile material would be attained: 

(I) The most reactive credible 
configuration consistent with the 
chemical and physical form of the 
material; 

(2) Moderation by water to the most 
reactive credible extent: and 

(3) Close full reflection of the 
containment system by water on a.ll 
sides, or such greater reflection of the 
containment system as may additionally 
be provided by the surrounding material 
of the packaging. 

(c) The Commission may approve 
exceptions to the mqzirements of 
paragraph (b) of this section if the 
package incorporates special design 
features that ensure that no single 
packaging error would permit leakage, 
and if appropriate measures are taken 
before each shipment to ensure that the 
containment system does not leak. 

(d) A package used for the shipment 
of fissile material must be so designed 
and constructed and its contents so 
limited that under the tests specified in 
5 71.71 (“Normal conditions of 
tmnspolt”)i 

(1) The contents would he subcritical; 
(2) The geometric form of the,package 

tzz2t.q would not be substanhally 

(3) There would be no leakage of 
water into the containment system 
unless, in the evaluation of undamaged 
packages under f 71.59(b)(l). it has been 
assumed that moderation is present to 
such an extent as to cause maximum 
reactivity consistent H ith the chemical 
and physical form of the material; and 

(4) There will be no substantial 
reduction in the effectiveness of the 
pa&aging. including: 

(i) No mom than 5 percent reduction 
in the total effective volume of the 
L-g on which nuclear safety is 

(ii) No’more than 5 percent reduction 
in the effective spacing between the 
fissile contents and the outer surface of 
the packnging; and 

(iii) No occurmnce of an aperture In 
the outer surface of the packaging large 
enough to permit the entry of a 10 cm 
(4 in) cube. 

5 71.73 (“Hypothetical accident ’ 
conditions”). the package would be 

(e) A package used for the shipment 
of fissile material must he so designed 
and constructed and its contents so 
limited that under the tests specified in 

subcritical. For this determination. it 
must be assumed that: 

(1) The fissile material is ir ‘he most 
reactive credible configuration 
consistent with the damaged condition 
of the package and the chemical and 
ph 

r 
sical form of the contents: 

2) Water moderation occurs to the 
most reactive credible extent consistent 
with the damaged condition of the 

P 
ackage and the chemical and physical 

orm of the contents; and 
(3) There is full reflection by water on 

all sides, as close as is consistent with 
the damaged condition of the package. 

s71.57 W-NW 

~71.69 -fQ?amlya ofltaslk 
-P-W- 

(a) A fisalle material package must he 
controlled by either the shipper or the 
carrier during transport to assure that an 
army of such packages remains 
subcritical. To enable this control. the 
designer of a fissile material package 
shall derive a number “N” based on all 
the following conditions being satisfied. 
assuming packages are stacked together 
in any arrangement and with close full 
reflection on all sides of the stack by 
water: 

(1) Five times “N” undamaged 
packages with nothing hehveen the 
-ba -es would be subcritical; 9 (2) wo times “N” damaned oacka~es. 
if&h pack& were sub&&d-to the 
tests specified in 5 71.73 (“Hypothetical 
accident conditions”) would be 
subcritical with optimum interspersed 
hy nous modemtion: and 

+Ri (3) e value of “N” cannot he less 
than 0.5. 

(b) The tmnsport index based on 
nuclear criticality control must be 
obtained by dividing the number 50 by 
the value of “N” derived using the 
procedures specified in paragraph (a) of 
this section. The value of the transport 
index for nuclear criticality control may 
be zero provided that an unlimited 
number of packages is subcritical such 
that the value of “N” is effectively equal 
to infinity under the mcedures 

E specified in paragmp (a) of this 
section. Any transport index greater 
than zem must be rounded up to the 
first decimal place. 

(c) Where a fissile material package is 
assigned a nuclear criticality control 
tmns rt index- 

(l)rot in excess of 10. that package 
may be shipped by any carrier, and that 
carrier pmvides adequate criticality - 
control by limiting the sum of the 
transport indexes to 50 in a non- 
exclusive use vehicle, and to 100 in an 
exclusive use vehicle. 

(2) In excess of 10, that package may 
only be shipped by exclusive usa 
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vehicle or other shipper controlled 
system specified by DOT for fissile 
material packages. The shipper provides 
adequate criticality control by limiting 
be SUITI of the transport indexes to 100 
in an exclusive use vehicle. 

9 71.61 6paclal tvqulnmwrt for hTndMlc( 
nuduufuelahlpmwm. 

A package for irradiated nuclear fuel 
with activity greater than 37 PBq (106 
Ci) must be so designed that ita 
undamaged containment system can 
wi&&nd an external water pressure of 
2 MPa (290 psi) for a period of not less 
tli~ one hour without collapse, 
buckling, or inleakage of water. 

~tt.83 spacwfawhmmm(or 
w-@~-P-- 

(a) Plutonium in excess of 20 Ci (0.74 
TBq)perpeckagemustbeshippedasa 
solid. 

(II) Plutonium in excess of 20 Ci (0.74 
Tsg) pr p=bp mm b peckad h 
a separate inner amtainer placed within 
outer packaging that meets the 
requirements of subparts E and F of this 
pert br packaging of material in normal 
form. If the entire packaga is subjected 
lo the tests specified in f 71.71 
(“Normal conditiona of transport”), the 
separate inner container must not 
release plutonium as demonstrated to a 
wnaitivity of lo-6A&. Ifthe entim 
package is subjacted to the tests 
specified in 5 71.73 (“Hypothetical 
accident conditions”), the separate 
ianer container must restrict the bss of 
Plutonium to not mom than A2 in 1 
week. Solid plutonium in the following 
forms is exempt fmm the requirements 
of this paregmph: 

(1) Reector fuel eiements; 
(2) Metnl or metal alloy: and 
(3) Other Plutonium hearing solids 

that the Commission de+erxn.kts should 
be exempt from the reqlwmmtaoft.ilis 
wctiwl. 

(a)APackngoforthoshirhipwmtof 
pkrtonium by air subject ta S 71.66bMr). 
iB edditioa to aatisfyin# tha 
requirementa of SS 71.41 71.63, 
as applicable, gust be 
censtructed. and propared for s&mint 
so that udar the tests spsci5ed in- 

(1) Section 71.74 (“Accident 
tzoditionsfortitronoportof 
plutonium”)- 

(i) The containment vessel would not 
he ruptured in its pea-tested condition, 
iWkdth8p%Ck8g@QUStpNWide~ 
su6cient dugree of containment to 
restrict awumulated hea of phlteaiunl 
contents te not more than an A2 
quentity in a Period of 1 week; 

(ii) The external radiation level would 
not exceed 10 mSv/h (I rem/h) at a 
distance of 1 m (40 in) from the surface 
of the package in its post-tested 
condition in air; and 

(iii) A single package and an array of 
packages are demonstrated to be 
subcritical in accordance with this part, 
except that the damaged condition of 
the package must be considered to be 
that which results from the plutonium 
accident tests in 5 71.74. rather than the 
hypothetical accident tests in 5 71.73; 
and 

(2) Section 71.74(c), them would he 
no detectable leakage of water into the 
containment vessel of the padcage. 

(b) With respect to the package 
requirements of paragraph (a). there 
muat he a demonstration or analytical 
assessment showing that- 

(I) The results of the physical testing 
for package qualification would not be 
adversely affkted to a signi5cant extent 
by- 

(i) The presence. during the tests, of 
the actual amtents that will be 
trmaported in the package: and 

(ii) Ambient water temperatures 
ranging from 0.6% (+33*F) to 38% 
(+16tYF) for those quali5cation tests 
involving water, and ambient 
atmospheric tempamturea ranging kun 
- 40% (- WF) to ~54% (+130°F) for 
the other tydif3catien testa. 

(2) The ability of the ppckaee to meet 
th8acw tancestandardspmscribedfor 
the acci ii3 nt condition sequential tests 
would not be adversely affected if one 
or mom tests in the sequence were 
delemd. 

s71.66 Aamenal~ 
The Commission may, by ruJe. 

regulation. or order, impose 
r8quir8menta on any llc8Mee. in 
addition to thee eatahRshed in this 
put.asit&emsnecewQyor 
appmprisb to pro&t public health or 
toslinimiudangertelikerpmperty. 

471.n aalud -@f-w- 
(a) Ewiluation. Evaluation of each 

package design under LKmml conditiwa 
of tranqmt must include a 
determination ofthe efkt on that 
design of the conditions and tests 
spedfied in this section. Separate 
specimensmaybeuaedforthekedrop 
test, the compression test. and the 
Penetration test. if eech specimen is 
subjected to the water spray test before 
being subjected to any of tbe other tests. 

(la) Initial conditions With respect to 
the initial conditions for the tests in this 
section, the demonstration of 
compliance with the requirements of 
this part must be based on the ambient 
temperature preceding and following 
the tests remaining constant at that 
value between - 29°C ( - 20°F) and 
+38X (+lW’F) which is most 
unfavorable for the feature under 
consideration. The initial internal 
pressure within the containment system 
must be considered to be the maximum 
normal operating pressure, unless a 
lower internal pressure consistent with 
the ambient temperature considered to 
precede and follow the tests is more 
unfavorable. 

(c) Conditions and tests. 
(I) Heat. An ambient tern mture of 

36% (1W’F) in still air. an 8” insolation 
according to the following table: 

l~so~~w~ DATA 

ITOtdhSOtR 

I 
tlotl for a 

FOfWlMdbCdOtlOfSLJrfaor 12-tknr De 

I . . e= 
FktatNfacw~edhorc 

2CXNdy: 
Baa& .= :::::-::::: ,:‘: 

Fkt8ulec8snot~ 
holiz-. 

chwd alhc88 . . . . . . . . . . . . . . . . . . . . . 

iiF 
200 
400 

(21 Cold. An ambkmt temperatum of 
-4O%(-40”F)instillairandshade. 

(3) Reduced extema/ pnwure. AII 
external pressure of 25 kPn (3.5 WYin2) 
absolute. 

(4) Incawed external pressure. A..CI 
external pressure of 146 kPa (20 lbUin2) 
absolute. 

(5) Vibmtion. Vibration normally 
incident to v 

(6) Waker spruy. A water spmy that 
simuhes e 

“p 
amm to rainfall of 

appmxbnate y 5 cm/k (2 in/h) kr at 
leastlhour. 

(7.) Free drop. Between 1.5 and 2.5 
hours after the am&&n of tbe water 
spmy teat, a kee drop through the 
distance apci5ed below onto a 5at. 
essentially unyielding, horizontal 
surface, atrikbg the surfac8 in a position 
for which maximum damage is 
exp8cted. 

CFHTEFUA FOFIFFEEDFKPTEST 
(WE~~WDISTAKE) 
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CRITERIA FOR FREE DROP TEST 
(WEIGHT/~lSTANCE)-Continu8d 

Kiems 

,!O.obcl to 
15.000. 

~Mc4emafl 
15,OOO. 

(PowrQ) (Feet) 
(3) 

(2) 

(1) 

(8) Comer drop. A free drop onto each 
comer of the package in succession. or 
in the casa of a cylindrical package onto 
each qumter of each rim, from a height 
of 0.3 m (1 ft) onto a flat. essentially 
unyielding, horizontal surface. This test 
applies only to fiberboard, Wood. Or 
fissile material rectangular packages not 
exceeding so kg (110 lbs) and 
fiberboard, wood, or fissile material 
cylindrical packages not exceeding 100 
kg (220 lbs). 

(9) Compression. For packages 
weighing up to 5000 kg (ll.OOO lbs), the 
package must be subjected, for a period 
of 24 hours. to a compressive load 
applied uniformly to the top and bottom 
of the package in the position in which 
the package would normally be 
transported. Th;t compressive load must. 
be the greater of the following: 

(i) The equivalent of 5 times t’re 
weight of the package; or 

(ii)The equivalent of 13 kPa (2 lbf/ 
inz) multiplied by the vertically 
projected area of the package. 

(10) Penetrution. Impact of the 
hemispherical end of a vertical steel 
cylinder of 3.2 cm (1.25 in) diameter 
and6kg(13Ibs)mass,dro pedfroma 
height of I m (40 in) onto trl e exposed 
surface of the package that is expected 
to be most vulnerable to puncture. The 
long a~& of the cylinder muat be 
perpendicular to the package surface. 

$71.73 Hl(gochr(lcJeafdmteondMma 
(a) Test procedures. Evaluation for 

hypothetical accident conditions is to be 
based on sequential application of the 
teats specified in this section, in the 
order indicated, to determine their 
cumulative effect on a package or array 
of packages. An undamaged specimen 
may be used for the water immersion 
teats specified in paragraph (c)(6) of this 
section. 

(b) Test conditions. With respect to 
the initial conditions for the tests, 
except for the water immersion tests, to 
demonstrate compliance with the 

- 
requirements of this part during testing, 
the ambient air temperature befon, and 
after the tests must remain constant et 
that value between - 29% ( - 20’F) and 

+38’C (+lOO’F) which is most 
unfavorable for the feature under 
consideration. The initial internal 
pressure within the containment system 
must be the maximum normal operating 
pressure, unless a lower internal 
pressure. consistent with the ambient 
temperature assumed to precde and 
follow the tests, is more unfavorable. 

(c) Tests. Tests for hypothetical 
accident conditions must be conducted 
as follows: 

(1) Free Drop. A free drop of the 
specimen through a distance of 9 m (30 
R) onto a flat, essentially unyielding, 
horizontal surface, striking the surface 
in a position for which maximum 
dama ise 

(2) fiTus*,G~on of the specimen 
to a dynamic crush test by positioning 
the specimen on a flat, essentially 
unyielding, horizontal surface so as to 
suffer maximum damage by the drop of 
a 500 kg (1100 pound) mass from 9 m 
(30 ft) onto the specimen. The mass 
must consist of a solid mild steel plate 
1 m (40 in) by 1 m and must fall in a 
horizontal attitude. The crush rest is 
mquimd only when the specimen has a 
mass not greater than 500 kg (1100 lbs), 
an overall density not greater than 1OOO 
kg/m’ (62.4 lb&t)) based on external 
dimensions, and mdioactive contents 
greater than 1OOO Aa nof as special form 
radioactive material. 

(3) Puncture. A free drop of the 
specimen through a distance of 1 m (40 
in) in a position for which maximum 
damage is expected, onto the upper end 
of a solid, vertical. cylindrical, mild 
steel bar mounted on an essentially 
unyielding, horizontal surface. The bar 
must be 15 (3n (6 in) in diameter, with 
the top horizontal and its edge rounded 
to a radius of not more than 6 mm (0.25 
in), and of a length as to cause 
maximum damage to the package. but 
not less than 20 cm (6 in) long. The long 
axis of the bar must be vertical. 

(4) Thermal. Expasum of the 
specimen fully engulfed, except for a 
simple support system, in a 
hydroczbon fuel/air fire of sufficient 
extent, and in sufficiently quiescent 
ambient conditions, to provide an 
average emissivity coefficient of at least 
0.9, with an average flame temperature 
of at least 800% (1475’F) for a period . 
of 30 minutes, or any other thermal test 
that provides the equivalent total heat 
input to the package and which 
provides a time averaged environmental 
temperature of 800%. The fuel source 
must extend horizontally at least 1 m 
(40 in). but may not extend more than 
3 m (10 ft). beyond any external surface 
of thti specimen, and the specimen must 
be positioned 1 m (40 in) above the 
surface of the fuel source. For purposes 

of calculation, the surface absorptivity 
coefficient must be either that value 
which the package may be expected to 
possess if exposed to the fire specified 
or 0.8, whichever is greater: ani he 
convective coefficient must be that 
value which may be demonstrated to 
exist if the package were ex osed to the 
fire specified. ArtiBciai coo P ing may not 
be appli ,d after cessation of external 
heat input. and any combustion of 
materials of construction, must be 
allowed to proceed until it terminates 
naturally. 

(5) Zmmersion--fissile material. For 
fissile material subject to 5 71.55, in 
those cases where water inleakage has 
not been assumed for criticality 
analysis, immersion under a heed of 
water of at least 0.9 m (3 ft) in the 
attitude for which maximum leakage is 
e 

“$” 
ad. 

6) Immersion--all packages. A 
separate, undamaged specimen must be 
subjected to water pressure equivalent 
to immersion under e head of water of 
at least 15 m (50 RI. For test purposes, 
an external pressure of water of 150 kPa 
(2,1.7 lbffinz) gauge is considered to 
meet these conditions. 

(a) Test conditio&equence of tests. 
Apackage must ba physically tested to 
the following conditions in the order 
indicated to determine their cumulative 
effect. 

(1) Impact at a velocity of not less 
than 129 m/set (422 ft/vs~sc) at a right 
an& onto a flat, essentially unyielding, 
horizontal surface, in the orientation 
(e.g., side, end. comer) expected to 
result in maximum damage at the 
conclusion of the test sequence. 

(2) A static compressive load of 
31.800 kg (70.000 lbs) applied in the 
orientation expected to result in 
maximum damage at the conclusion of 
tbe test sequence. The force on the 
package must be developed between a 
flat steel surface and a s cm (2 in) wide. 
straight. solid stee4 bar. The length of 
the bar must be at least as long as the 
diameter of the package, and the 
longitudinal axis of the bar must be 
parallel to the plane of the flat surface. 
The load must be applied to the bar in 
a manner that prevents any members or 
devices used to support the bar from 
contacting the packap. 

(3) Packages weighmg less than 227 
k8 (500 lbs) must be placed on 8 flat. 
essentially unyieldi , horizontal 
surface, and subject 3 to a weight of 227 
kg (5~) Ibs) falling from a height of 3 m 
(10 ft) and striking in the position 
expected to result in maximum damage 
at the conclusion of the tdst sequence. 
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The end of the weight contacting the 
package must be a solid probe made of 
mild steel. The probe must b8 the shape 
of the frustum of a right circular cone, 
3o~m(12in) long, 2Ocm(8in)in 
diameter at the base, and 2.5 cm (1 in) 
in diameter at the end. Th8 longitudinal 
axis of the prob8 must be perpendicular 
to the horizontal surface. For packages 
weighin 227 kig (500 bs) or more. the 

$es8 of t% e probe must be placed on a 
flat. essentially unyieldin horizontal 
surface, and the package %m pped from 
a height of 3 m (10 h) onto the probe. 
?&king in the position expected to 
result in maximum damage et the 

- conclusion of the test sequence. 
(4) The package must be firmly 

restrained and supported such that its 
longitudinal axis is inclined 
approximately 45. to the horizontal. The 
em bf the &age that made first 
contactwi r theim ctsurfecein 
paragraph (a)(l) of& section must be 
in the lowermoat position. The package 
must be struck et a 

P 
proximately the 

center of its vertica projection by the 
end of a structural steel angle section 
failing fmm a height of at least 46 m 
(150 ft); The angle section must be et 
least 1.8 m (6 ft) in length with equal 
legs et least 13 cm (5 in) long and 1.3 
cm (0.5 in) thick. The angle section 
must be guided in such a wa 

z 
as to fall 

end-on, without tumbling. T e package 
must be rotated approximately 90’ about 
its longitudinal a$ and struck by the 
steel angle section falli as before. 

IS) Tbe peckage must Ye exposed to 
luminous flames from a pool fire of JR- 
4 or JP-5 aviation fuel for a period of at 
least 60 minutes. The luminous flames 
must extend an average of at least 0.9 m 
(3 R) and no more than 3 m (10 ft) 
beyond the package in all horizontal 
directions. The position and orientation 
of the package in relation to the fuel 
must be that which is expected to result 
in maximum damage et the conclusion 
of the test sequence. An alternate 
method of therm81 testing may be 
substituted for this fire test, provided 
that the alternate test fs not of shorter 
duration and would not result in a 
lower heating rate to the &age. At the 
conclusion of the therm 87 test, the 
packagemustb8allowed!ocool 
naturally or must ba cooled by water 
sprinkling, whichever is expected to 
result in maximum damage et the 
conclusion of the test sequence. 

(6) Immersion under et least 0.9 m (3 
R) of water. 

(b) Individual free$dl impact test. 
(1) An undamaged paclrage must be 

ph, &shy subjected to an impact at a 
velocity not less than the calculated 
terminal -fall velocity, at mean sea 
level, et a right angle onto a flat, 

essentially unyielding, horizontal 
surface, in the orientation (e.g., side. 
end, comer) expected to result in 
maximum damage. 

(2) This test is not required if the 
calculated terminal free-fall velocity of 
the package is less than 129 mIs8c (422 
ft/sec), or if a velocity not less than 
either 129 m/set (422 A/W) or tbe 
calculated terminal free-fall velocity of 
the package is us8d in the sequential 
test of paragraph (a)(1) of this section. 

(c) Individual deep submersion test. 
An undamaged package must be 
physically submerged and physically 
subjected to an external water pressure 
of at least 4 MPe (600 lb&n 2). 

471.7s caumaonof8pecw~ 
rdo8cuwmrBwlrc 

(a) Special form radioactive materiels 
must meet the test requirements of 
paragraph (b) of this section. Each solid 
radioactive material or capsule 
sp8cimen to be tested must be 
manufactured or fabricated so that it is 
representative of the actual solid 
materiel or capsule that will ba 
trtmsported. with the proposed 
radioactive content duplicated as 
closely as practicable. Any differences 
between the materiel to be transported 
and the test material. such es the use of 
non-radioactive cpntents. must be taken 
into account in determining whether the 
test requirements have been met. In 
addition: 

(1) A different specimen may be used 
’ for each of the tests; 

(ZJThe specimen may not break or 
shatter when subjected to the impact. 
percussion. or bending tests; 

(3) The specimen may not melt or 
disperse when subjected to the heat test; 

(4) After each test, leaktightness or 
indispersibility of the specimen must be 
determined by e method no less 
sensitive than the leaching assessment 
procedure preecribed in paragraph (cl of 
this section. For a capsule resistant to 
corrosion by water, and which has en 
internal void volume greater than 0.1 
milliliter, an alternative to 018 leaching 
assessment is a demonstration of 
leaktightness of 10” torr-liter/s 
(1.3x10-4 etm-cmz/s) based on air at 
25% (7TF) and one atmosphere 
differential preeaure for solid 
radioactive content, or 10-e torr-liter/s 
(1.3x10-6 atm -cm%) for liquid or 
gaseous radioactive content; and 

(5) A specimen that comprises or 
simulates radioactive materiel contained 
in a sealed ca de need not ba 
subjjed to tg 8 leaktightness procedure 
specified in this section. provided it is 
alternatively subjected to any of the 
tests prescribed in ISO/TR4826-1979(E). 
“Ssaled radicMctive sources leak test 

methods” which is available from the 
American National Standards lnstitute. 
1430 Broadwa , New York, N.Y. 10018. 

(bl Test me x ods. 
(1) Impact Test. The specimen must 

fall onto the target from a height of 9 m 
(30 ft) or greeter in the orientation 
expected to result in maximum damage. 
The target must be a flat, horizontal 
surface of such mess and rigidity that 
any increase in its resistance to 
displacement or deformation, on impact 
by the specimen, would not 
significantly increase the damage to the 
specimen. 

(2) Percussion Test. 
(i) The specimen must be placed on 

a sheet of lead that is supported by a 
smooth solid surface, and struck by the 
flat face of a steel billet so as to produce 
en impact 
fromefree Y&o 

uivelent to that resulting 
D Of 1.4 kR(3 lbs) throU& 

lm(40in): - we . - 
(ii) The flat face of the billet must be 

25 millimeters (mm) (1 inch) in 
diameter with the edges rounded off to 
a radius of 3 mmf0.3 mm&12 info.012 
in): 

(iii) The lead must be hardness 
number 3.5 to 4.5 on the Vickers scale 
and thickness 25 mm (1 in) or greater, 
and must cover an area greater than that 
covered by the specimen: 

(iv) A fresh surfece of lead must be 
used for each impact; and 

(VI The billet must strike the 
specimen so es to cause maximum 
dame e. 

(3) Bending tht. . 
(i) This test applies only to long, 

slender sources with a len 
P 

of 10 cm 
(4 inches) or greater and a ength to 
width ratio of 10 or greater. 

(ii) The specimen must be rigidly 
chunped in a horizontal position so that 
one half of its length protrudes from the 
face of the clamp: 

(iii) The orientation of the specimen 
must be such that the specimen will 
suffer maximum damage when its free 
end is struck by the flat face of e steel 
billet; 

(iv) The billet must strike the 
specimen so as to produce an impact 
equivalent to that resulting from a free 
vertical drop of 1.4 kg (3 lbs) through 1 
m (40 in); and 

(v) The flat face of the billet must be 
25 mm (1 inch) in diameter with the 
edges rounded off to a radius of 3 
mmf0.3 nun (.12 inf0.012 in). 

(4) Heat test. The specimen must be 
heated in air to a temperature of not less 
than 660% (1475’F), held at that 
temperature for 8 period of 10 minutes, 
and then allowed to cool. 

(c) Leaching assessment methods. (1) 
For indispersible solid material- 

(i) The specimen must be immersed 
for 7 days in water et ambient 



Federal Re@ster I Vol. 60. NO. 188 / Thursday, September 28, 1995 / Rules and Regulations 50277 

temperature. The water must have a pH 
of 6-6 and a maximum conductivity of 
10 m&xnho per centimeter at 20’ 
(66.R); 

(ii) The water with specimen must 
then be heated to a temperature of 
50% f 5°C (122OF *VF) and maintained 
at this temperature for 4 hours. 

(iii) The activity of the water must 
-then he determined; 

(iv) The specimen must then be stored 
. for at least 7 days in still air of relative 
humidity not less than QO percent at 
3O% (88W; 

(v) The specimen muat then be 
immersed in water under the same 
conditions aa in paragraph (c)(l)(i) of 
this section. and the water with 
specimen must be heated to So% f 5% 
(122*Ff VF) and maintained at that 
temperature for 4 hours; 

(vi) The activity of the water must 
then be determined. The sum of the 
activities determined here and in 
paragraph (c)( 1)(iii) of this section must 
not exceed 2 kilobecquerets (kBq) (0.05 
microcurie (uci)). 

(2) For encapsulated material- 
(i) The speumen must be immersed in 

water at ambient temperature. The water 
must have a pH of 6-6 and a maximum 
conductivity of 10 micromho per 
centimeter; 

(ii) The water &d specimen must be 
heated to a temperature of 50% f 5°C 
(122'F k9.F) and maintained at this 
temperature for 4 hours; 

(hi) The activity of the water must 
then be determined; 

(iv) The specimen must then be stored 
for at least 7 days in still air at a 
tern mture of 30% (86W or greater. 

(~7% process in paragraph (c)(Z)(i), 
(ii), an$(izf this section must be 
re 

$” 
; 

vi) The activity of the water must 
then he determined. The sum of the 
activities determfned here and in 
paragraph (c)(l)(iii) of this section must 
not exceed 2 kil0bacquemlr &Bq) (0.05 
microcurie (f&i)). 

(d) A specimen that comprises or 
simulatea radioactive InatdJll contained 
inasealedcapsuleneedndb0 
sub*ed t* 

(1) The impact test and the 
teat of this section, provided G 

Eion 

specimen is alternatively subjjed to 
theClass4impacttestprescribedinfSG 
2914-1980(e), “Sealed Radfosctive 
Sources Classification’* (see 5 71.75(a)(5) 
for statement of availability); and 

(2) The heat teust of this seuztion, 
provi&.i the specimen is alternatively 
subjjed to the Class 6 temperature test 
spci5ed in the Internationrl 
Grgamzation for Standardization 
document Iso 2919-1980(e), “Sealed 
Re&acthe Sources Classification.” 

8 71.n f2ualiflcatkn of LSA4tI MaterUt 
(a) LSA-III material must meet the 

test requirements of paragraph (b) of this 
section. Any differences between the 
specimen to be tested and the material 
to be transported must he taken into 
account in determining whether the test 
re uirements have been met. 

%) Leaching Test. (1) The specimen. 
representing no less than the entire 
contents of the package. must be 
immersed for 7 days in water at ambient 

‘e$)u%$%m~e of water to be used in 
the test must be sufficient to ensure that 
at the end of the test period the free . 
volume of the unabsorbed and 
unmatted water remaining will be at 
least 10% of the volume of the specimen 
itself; 

(3) The water must have an initial pH 
of 6-6 and a maxfnmm conductivity 10 
micromho/cm at 20°C (68'F): and 

(4) The total activity of the free 
volume of water must be measured 
following the 7 day immersion test and 
must not exceed 0.1 At. 

Subpart Q-+emting Controls and 
Procedure8 

~~~~blltty of opmting contrata 

A licensee subjj totbis part. who, 
under a general or sp~i5c license, 
transports licensed material or delivers 
licensed material to a carrier for 
transport, shall comply with the 
requirements of this subpart G, with the 
quality assurance requirements of 
subpart H of this part, and with the 
general provisions of subpart A of this 
part- 

When the isotopic abundance, mass. 
concentration. degree of irradiation, 
degree of moderation. or other pertinent 
pr0 rty of Rsafle material in any 
& is not known, the licensee shall 
package the fissile material as if the 
unknown properties have credible 
values that will cause the maximum 
neutron multiplfcation. 
)7l.a6 R+llmkuym 

Bef0rethefirstuseofanypackagM 
for the shi ment of licensed material- 

(a) The ILmsw shall ascertain that 
there am no cracks, pinholea, 
uncontmlled voids, or other defects that 
could siani5cantly reduce the 
effigtff&;f the pckagfq: 

em emaxunumnoHnal 
operating-presaura will exceed 35 kPa (5 
lbff inz) gauge, the licenaea shall test the 
c0ntainment system at an internal 
pressure at least 50 percent higher than 
the msximum normal operating 

pressure, to verify the capability of that 
system to maintain its structural 
integrity at that pressure; and 

(c) The licensee shall conspicuouslv 
and durably mark the packaging with-its 
model number, serial number, gross 
weight, and a package identification 
number assigned by NRC. Before 
applying the model number, the 
licensee shall determine that the 
packaging has been fabricated in 
accordance with the design approved hy 
the Commission. 

971.87 RoutIn dslemllms. 
Before each shipment of licensed 

material, the licensee shall ensure that 
the package with its contents satisfies 
the applicable requirements of this part 
and of the license. The licensee shall 
determine that- 

(a) The package is proper for the 
contents to be shipped; 

(b] The package is in unimpaired 
physical condition except for superficial 
defects such as marks or dents; 

(c) Bach closure device of the 
packaging, including any required 
gasket, is properly installed and secured 
and free of defects: 

(d) any stem for containing liquid 
is adequate y sealed and has adequate 7 
space or other specified provision for 
e maion of the liquid: 

“p e) Any pressure relief device is 
operable and set in accordance with 
written procedures; 

(fJ The package has been loaded and 
closed in accordance with written 
procedureS; 

(e) For 5ssile material, any moderator 
or neutron absorber. if required, is 
present and in proper condition; 

(h) Any structural part of the package 
that could be used to lift or tie down the 
package during transport is rendered 
inoperable for that purp0se. unless it 
satis5es the design requirements of 
5 71.45; 

(i) The level of non-fixed (removable) 
radioactive c0ntamination on the 
external aurhcea of each pacbge 
offered for shipment is as low as 
reasonably achievable, and within the 
limits specified in LIOT mgulations in 
4QCFR173.443; 

(j) External radiation levels around 
the ge and around the vehicle. if 
app E”k” ‘cable. will not exceed the limits 
speci5ed in S 71.47 at any time during 
tmqmrtation: and 

(k) Accessible package surface 
temperatures will not exceed the limits 
speci5ed in 5 71.430 at any time 
duriq transportation. 

~7IaQ urlruuQwtofphrtonkun 
(a) Notwithstanding the provisions of 

any general licenses and 



. 
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notwithstanding any exemptions stated 
directly in this part or included 
indirectly by citation of 49 CFR Chapter 
I. as may be applicable, the licensee 
shall assure that plutonium in any form, 
whether for import. export. or domestic 
shipment, is not trans 

r 
rted by air or 

delivered to a carrier or air transport 
unless: 

(1) The plutonium is contained in a 
medical device designed for individual 
human application; or 

-(2) The plutonium is contained in a 
material in which the specific activity is 

-not greeter than 0.082 @Ii/g (70 Bq/g) Of 
- material and in which the radioactivity 

is essential1 uniformly distributed; or 
(3) The p f utonium is shipped in a 

single package containing no mom than 
an As quantity of plutoniwn in any 
isotope or form, and is shipped in 
ac&dance with f 71.5; or 

I41 The olutonium is shinued in a 
pa‘iisge s~fically autho&ed for the 
shipment of lutonium by air in the 
Certificate 0 P Compliance for that 
peckage issued by the Commission. 

(b) Nothin in paragraph (a) of this 
section is to f interpreted as removing 
or diminishing the requirements of 
5 73.24 of this chapter. 

(c) For a shipment of plutonium by air 
which is subject to paragraph (a)(4) of 
this section, the licensee shall, through 
special arrangement with the carrier, 
require compliance with 49 CFR 
175.7a. U.S. Department of 
Transportation regulations applicable to 
the air transport of plutonium. 

471ho 0p4nglrhdwlMa 
Before delivery of a package to a 

carrier for transport, the licensee shall 
ensum that an special instructions 
needed to safe T y open the packa8e have 
been sent to, or otherwise made 
available to, the consignee for the 
consignee’s use in accordance with 10 
CFR 20.1906(81. 

es71.el Recorda 
(a) Each licensee shall mafntafn, for a 

period of 3 years aftershipment, a 
record of each shipment of licensed 
material not exempt under 5 71.10. 
showing where applkabh+ 

(I) Identi5cation of the packaging by 
model number and serial number, 

(2) Verification &at there are no 
significant defti in the pecks&, as 
ship 

(3 $” Volume and identification of 
coolM~ 

(4) Type and quantity of lfcensed 
material in each package. and the total 
quantity of each shipment;. 
,z;Ir each Item of rrralated fissile 

(i) Idez5cation by model number 
and serial number. 

(ii) Jrradiation and decay history to 
the extent appropriate to demonstrate 
that its nuclear and thermal 
characteristics comply with license 
conditions; and 

(iii) Any abnormal or unusual 
condition relevant to radiation safety: 

(6) Date of the shi ment: 
(7) For fissile pa CL ges and for Type 

B packages, any special controls 
exercised: 
zf;a~ and address of the 

; 
(9) Address to which the shipment 

was made; and 
(10) Results of the determinations 

required by 5 71.87 and by the 
conditions of the package a 

(b) The licensee shall ma E 
proval. 
e available 

to the Commission for inspection, upon 
reasonable notice, all records uimd 
by this part. Records are only va ‘d if 7l 
stamped, initialed, or signed and dated 
by authorized personnel or otherwise 
authenticated. 

(c) The licensee shall maintain 
sufficient written records to furnish 
evidence of the quality of packaging. 
The records to be maintained include 
results of the determinations required 
by 5 71.85; desi 

rtE 
, fabrication. and 

assembly reco , results of reviews, 
inspections, tests, and audits: results of 
monitoring work performance and 
materials analyses; and results of 
maintenance. modification and repair 
activities. Inspection. test, and audit 
records must identify the inspector or 
data recorder, the type of observation. 
the results, the acceptability and the 
action taken in connection with any 
deficiencies noted. The records must be 
retained for three years after the life of 
the packaging to which they apply. 

~7l.s3 ln~sndlnta 
(a) The licensee or certificate holder 

shall permft the Commirnion, at all 
reasonable times, to inspect the licensed 
material, packagtng. premises, and 
facilities in which the licensed material 
or packngiq ia used. provided. 
cxmstmcted. fabricated, tested, stood, or alli (g$” T&J liamaee shall perform, a.nd 
permit the Commission to perform, any 
tests the Commission deems necessary 
or appropriate for the administration of 
the ’ ’ ’ 

(c~~kZZ~lE$~the 
Administrator of the appropriate NRC 
Regional Office listed in appendix A of 
part 73 of this chapter, at least 45 days 
before fabrication of a package to be 
used for the shipment of licensed 
material having a decay heat load in 
egxsa of S lcW or with a maximum 
normal operating pressure in excess of 
103 kPa (15 lbUin2) gauge. 

571.96 Reporta 
The licensee shall report to the 

Director, Office of Nuclear Material 
Safety and Safeguards. U.S. Nuclear 
Regulatory Commission, Washington, 
DC 20555, within 30 da s- 

(a) Any instance in w i: ich there is 
significant reduction in the effectiveness 
of any approved Type B. or fissile, 

pa$ai%i~~fn~~~fects with safety 
significance in Type B. or fissile. 
packaging after first use. with the means 
employed to repair the defects and 
prevent their recurrence; or 

(cl Inatancea in which the conditions 
of approval in the certificate of 
compliance were not observed in 
making a shipment. 

*71.Q7 Adv8naMIufk8nondartlpment 
dimdl8WmbctorMmdnuckuwamk 

(al As specified in paragra hs (b). (cl 
and (d) of this s+icn. each icensee f 
shall provide advance notification to the 
governor of a State, or the governor’s 
designee, of the shipment of licensed 
material, through, or across the 
boundary of the State, before the 
transport, or delivery to a carrier. for 
transport, of licensed material outside 
the confines of the licensee’s plant or 
other place of use or storage. 

(b) Advance notification is required 
under this section for shipments of 
irradiated reactor fuel in quantities less 
than that subject to advance notification 
requirements of 5 73.37(f) of this 
chapter. Advance notification is also 
required under this section for shipment 
of licensed material, other than 
irradiated fuel, meeting the following 
three conditions: 

(1) The licensed material is required 
bythisperttobeinTypeBpackaging 
for transportation; 

(2) The kensed material is being 
transported to or across a State 
boundary en route to a disposal facility 
or to a collectfon point for transport to 
a disposal kility: and 

(3) The quantity of licensed material 
in a single package excwda the least of 
the following: 

(i) 3000 times the Ai value of the 
radionuclides as specified in appendix 
A, Table A-l for special form 
radioactfve materiab 

(ii) 3088 times the As value of the 
radionuclides as specified in appendix 
A. Table A-l for normal form 
radioactive material; or 

(iii) 1000 TBq (27.000 Ci). 
(c) Procedures for submitting advance’ 

notification. 
(I) The notification must he made in 

writing to the office of each appropriate 
governor or governor’s designee and to 
the Administrator of the appropriate 
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NRC Regional Office listed in appendix 
A t0 part 73 of this chapter. 

(2) A notification dehvemd by mail 
must be postmarked at least 7 days 
before the beginning of the ir-day period 
during which departure of the shipment 
is estimated t0 Occur. 

(3) A notification delivered by 
messenger must reach the office of the 
governor or of the governor’s designee at 
least 4 days before the beginning of the 

L-day period during which departure of 
_ the shi ment is estimated to occur. 

(i) Ah of the names and mailing 
addresses of the governors’ designees 
receiving advance noti5cation of 
transportation of nuclear waste was 
published 5-1 the Federal Regfster on 
June 30.1995 (66 FR 34388). 

(ii) The Bat will be published 
annually in the Faleral Ibgistm on or 
about June 30 to pflect any changes in 
information. 

(iii) A list of the names and mailing 
addresses of the governors’ designees is 
available on request from the Director. 
Office of State Frograms, U.S. Nuclear 
Regulatory Commission, Washington, 
rx20555-0001. 

(4) The licensee shall retain a copy of 
the notification as a record for 3 ears. 

(d) Information to be fumishe d* m 
advance notification of shipment. Each 
advance notification of shipment of 
irradiated mector fuel or nuclear waste 
must contain the following information: 

(1) The name, address, and telephone 
number of the ship r, carrfer. and 
receiver of the irra 8” iated reactor fuel or 
nuclear waste shipment; 

(2) A description of the irradiated 
reactc: fuel or nuclear waste contained 
in tha shipment, as specified in the 
regulations of DOT in 49 CFR 172.202 
and 172.203(d); 

(3) The point of origin of the shipment 
and the ‘I-day period during which 
departure of the shipment is estimated 
to occur: 

(4) The 7&y period during which 
arrival of the shipment at State 
boundaries fs e&mated to occur; 

(5) The destination of the shinment. .-, ~~ 
and the 7-&y ‘cd during which 
arrival of the r ‘pment is estimated to 
DCCU and 

(6) A point of contact, With a 
telephone number. for current shipment 
information. 

(e) Revision notice. A licensee who 
finds that schedule information 
previously furnished to a governor or 
governor’s designee, in accordance with 
this section, will not he met. Shall 
telephone a responsible individual in 
the 051~ of the governor of the State or 
of the governor’s designee end inform . 
that individual of the extent of the delay 
beyond the schedule originally repotted. 

The licensee shall maintain a record of 
the name of the individual contacted for 
3 years. 

(fj Cancellation no’ice. 
(1) Each licensee who cancels an 

irradiated reactor fuel or nuclear waste 
shipment for which advance 
notification has heen sent shall send a 
cancellation notice to the governor of 
each State or to the governor’s designee 
previously notified, and to the 
Administrator of the appmpriate NRC 
Regional Office listed in appendix A of 
part 73 of this chapter. 

(2) The licensee shall state in the 
notice that it is a cancellation and 
identify the advance notification that is 
being canceled. The licensee shall retain 
a copy of the notice as a record for 3 
Y-* 
$71.99 viowom. 

(a) The Commission may obtain an 
injunction or other court order to 
prevent a violation of the provisions 
of- 

(1) The Atomic Energy Act of 1954, as 
amended; 

(2) Title II of the Energy 
Reorganization Act of 1974. aa 
amended; or (3) A regulation or order 
issued ursuant to those Acts. 

(b) Tie Commission may obtain a 
court order for the payment of a civil 
penalty imposed under section 234 of 
the Atomic Energy Act: 

’ (1) For violations 06 
(i) Sections 53,57,62,63,81,82.101, 

103.1Q4.107. or 109 of the Atomic 
Energy Act of 1954. as amended; 

(ii) Section 206 of the Energy 
Reorganization Act; 

(iii) Any rule, regulation, or order 
issued pursuant to the sections specified 
in paragraph (b)(l)(i) of this section; or 

(iv) Any term , condition, or 
limitation of any license issued under 
the sections specified in paragraph 
(b)(l)(i) of this section. 

(2) For any violation for which a 
license may be mvoked under section 
186 of the Atomic Energy Act of 1954. 
aa amended. 

$71.100 cdmlnd peMm8n. 
(a) Section 223 of the Atomic Energy 

Act of 1954, as amended, provides for 
criminal sanctiona for willful violation 
of, attempted violation of, or conspiracy 
to violate. any regulation issued under 
sections 16lb. 16lh or 1610 of the Act. 
For purpoaeaof section 223. all the 
regulations in part 71 am issued under 
one or mom of sections 16lb. 161i. or 
1610, except for the sections listed in 
paragraph (b) of this section. 

(b) The regulations in part 71 that are 
not issued under sections 16lb. 16li. or 
1610 for the purposes of section 223 are 

as follows: 55 71.0. 71.2. 71.4. il 6. 71 7. 
71.9,71.10.71.31.71.33,71 35. 71 3: 
71 38, 71.39.71.41. 71.43, 71 45. 71.47 
71.51, 71.52, 71.53, 71.55. 71.59. 71.65 
71.71.71.73.71.74,71.75.71.77,7199 
and 71.100. 

Subpart H-Uuallty Assurance 

671.101 audyas8lJ~requlmmalltr. 
(a) Purr ase. This subpart describes 

quality isurance requirements appiymg 
to design. purchase, fabrication. 
handling, shipping, storing, cleaning, 
assembly, inspection, testing, operation, 
maintenance, repair, and modification 
of components of packaging that are 
important to safety. As used in this 
subpart, “quality assurance” comprises 
all those planned and systematic actions 
necessary to provide adequate 
confidence that a system or component 
will perform satisfactorfly in service. 
Quality assurance includes quality 
control. which comprises those quality 
assurance actions related to control of 
the physical characteristics and quality 
of the material or component to 
predetermined requirements. 

(bl Establishment of program. Each 
licensee shall establish, maintain, and 
execute a quality assurance Program 
satisfying each of the applicable criteria 
of ~S7l.1O1through7l.137 and 
satisfying any specific provisions that 
are applicable to the licensee’s activities 
including procure ment 
The licensee 

of packaging. 
shall apply each of the 

applicable criteria in a graded approach. 
i.e., to an extent tbat is consistent with 
its importance to s&bty. 

(cl Approval of pmgram. Before the 
use of any package for the shipment of 
licensed material subject to this subpart. 
each licensee shell obtain Commission 
approval of its quality assurance 
program. Each licensee shall file a 
description of its quality assurance 
program. including a discussion of 
which requirements of this subpart am 
applicable and how they will be 
satisfied, with the Director. Office of 
Nuclear Material Safety and Safeguards. 
U.S. Nuclear Regufatory Commission. 
Washington, DC 20556-OQOl. 

(d) Existing package designs. The 
provisions of this paragraph deal with 
packages that have been approved for 
use in accordance with this part before 
January 1.1979, and which have been 
designed in accordance with the 

- provisions of this part in effect at the 
time of application for package 
approval. Those p&ages will be 
accepted aa having been designed in 
accordance with a quality assurance 
program that satisfies the provisions of 
paragraph (b) of this section. 
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(e) Existing packages. The provisions 
of this paragraph deal with packages 
that have been approved for use in 
accordance with this 

P 
art before January 

1.1979: have been at east partially 
fabricated prior to that date: and for 
which the fabrication is in accordance 
with the provisions of this part in effect 
at the time of application for approval 
of package design. These packages will 
be accepted as having been febricated 
dassembled in accordance with a 
quality assurance program that satisfies 
the provisions of paragraph (b) of this 
i&tCtiOlL 

(0 PrwiousIy applvved prvgmms. A 
Commission-approved quality assurance 
program that satisfies the applicable 
criteria of Appendix B of part 50 of this 
chapter, and that is established, 
maintained, and exekuted with mgard to 
tnmsport packages. will be accepted as 
satisfying tbe requirements of paragraph 
(a) of this section. Before first use, the 
liarasoe shall notify the Director. Office 
of Nuclear Material Safety and 
Safeguards. U.S. Nuclear Regulatory 
Commission, Washington, JX ZOSSS- 
QOOl. of its intent to apply its previeusly 
approved Appendix B p 

%r transportation activities. Ii:- 
shall identify the program by date of 
submittal to the Commission, Docket 
Numbar. and date of Commission 
4wW, . 

sn.m Q-mf-m 
(a) The licensee 3 shall be responsibie 

for the establishment and execution of 
the quality asmHuKe Proenma- The 
licen.ses may debgate to others. such as 
contractors, agents. or consultants. the 
werk destabiishing and executing the 
quality a~mmnce program, or any put 
ofthequality assuranwprosraar.but 
Aall mtain mspensibiIfty for the 
program. The licensee shell ckariy 
ctetabliab and delineate, in writing. the 
authority ad duties of persons and 
orgMiatiaM eerforrains sctivitia 
afbctingtb.Mfaty-relsCedfunctioMd 
slructwM.systenu,dcarapowptr. 
Tbaaeactivitioainciuds~ingtba 
ftmcti0MMsocieted uitb eltaidq 
W~+$=-&-ww 

(b)ThequalityaSumRcafundiens 
Bfb 

(1) Assming that an appropriate 
qualityascntrancep~isestablished 
and effecbvely executed; and 

(2) Verifying, by procedures such as 
chocking, auditing. and inapxtioa. that 
activitioa affecting the sabty-related 

‘Wbilr th tam3 “lii~” ir und in Lbw 
critmia. t+ mquimmenU are rppl&dlr to wtutwa 
de&y. looriotion. wmthly. and tmtlq of tha 
pac@ebaccompli~beduitltmpatto~~ 
priatotbtimeapackqeapprwrlisiamod. 

functions have been performed 
correctly. 

(c) The persons and organizations 
performing quality assurance functions 
must have sufficient authority and 

’ 0 
T- 

tional freedom to- 
I) Identify quality problems: 

(2) Initiate, recommend, or provide 
solutions; and 

(3) Verify implementation of 
solutions. 

Id) The persons and organizations 
performing quality assurance functions 
shall report to a management level that 
assures that the required authority and 
organizational Morn. including . 
sufficient independence from cost and 
scbodule, when opposed to safety 
considerations, areprovided. 

(el Because of the manv variables 
invOlved. such es the nui&er of 
personnel. the type of activity being 
performed, and the location or locations 
where activities are performed, the 
organizaticmal structure for executing 
the quality assurance p 

7r 
may take 

various forms, provided at the persons 
and organizations assigned tbe quality 
asmmmx functions have tba required 
authority and organizational freedom. 

(0 Irrsspodive of the organizational 
tatn@um the individual(s) assigmd the 
msponsibility for assuring efktive 
exocnti011 of any portion of the quality 
aasummo jmgmm. at any leatiou 
whm8t3ct.ivitiessub~totbisMction 
am being performed, must have direct 
aam to the Aovols of management 
nsceMarytoperbmtLisfunctiea. 

sm.- W-Pm- 
(a) The licensee shall establish, at the 

oarbst pmcticabb~ time went with 
thascheduleforaccomplisbgtl~4 
activitisr, a quality ~MW~XXI program 
thet complies with the requkments of 
55 71.101 through 71.137. The bceflea 
aball d-ent !he quality - 
~bywrittenprocedumer 
inrtrucbepiundshallcarryoutt.ha 
pKJgMin-WitbtbOOO 
~~~t~P-Jd 
durhgwhicbtbopeckagipeisnaod.Tbe 
lim &all identify the material and 
c-w-;~~*~~mg~ quality 

purihpating ill the 
~tlwdesignatedfu&iams 
dtbsart 0rpl.id0M. 

04 The hams.0. through its quality 
B program. shall provkie 
control over adivitiec affeb&ng the 
quality of the identified materials and 
cemponemts to an extent consiste. It with 
theirimportancstos&ty.endu 
aeceswy to assum conformance to the 
appreved design of each individual 
pack+ used for the shipment of 
radioactive material. The lkensee shall 

assure that activities affecting quality 
are accomplished under suitably 
controlled conditions. Controlled 
conditions include the use of 
appropriate equipment; suitable 
environmental conditions for 
accomplishing the activity, such as 
adequate cleanliness: and assurance that 
all prerequisites for the given activity 
have been satisfied. The licensee shall 
take into account the need for special 
controls, processes, test equipment, 
tools, and skills to attain the required 
quality. and the need for verification of 
quality by inspection and test. 

(c) The licensee shall base the 
requirements and procedures of its 
quality assurance program on the 
following considerations concerning the 
complexity and proposed use of the 
package and its componenb: 

(1) The impact of malfunction or 
failure of the item to safety; 

(2) The design and fabrication 
complexity or uniqueness of the item; 

(3) The need for special controls and 
surveillance over p- and 
equipment: 

(I) The degme to which functional 
compliance can be demonstrated by 
inspection or test; and 

(5) The quality history and degree of 
stamhdhtion of the item. 

(d) The licensee &all provide br 
indoctrination and tmining of personnel 
performing activities afbcthg quality, 
as necssspry to assure thet suitable 
proficiency is achieved and maintained. 
The licemtea shall review tba status and 
adequacy of the quality assurance 
program at established inten&. 
Management of other erganizetions 
~~ti$3u~m~~ualw -a 

YtF status and adequacy of 
1Y tba 

fp&tyaMurMca 
partoftbe 

pm#ralBwhicbthey 
ueexecuting. 
s71.lw ~dmdpammt. 

(a) Tb l iczmm aball oataMish 
-toassurethatapp~ 
tvguhtory requiremeatr and the e 
deaign.asspecifiedintbeli~naefor 
the materials and compenents to 
which this don apples. m axredy 
trandatod into spocificatieas tIimvings. 
procedures, and instructions. These 
messup must include provisions to 
assure that appropriate quality 
standards are specified and included in 
d~mpii$and~viations 

.h4msums 
must be bstabfishad for&e &3ction 
and review for suitability of appbation 
of materials. parts, equipmeJlt, and 
proceaws that am essential to the safety- 
related functions of the materials. parts, 
and components of the pa&aging. 



(b) The licensee shall establish 
measures for the identification and 
control of design interfaces and for 
coordination among participating design 
organizations. These measures must 
include the establishment of written 
procedures, among participating design 
organizations, for the review. approval, 
release. distribution, and revision of 
documents involving design interfaces. 
The design control measures must 
provide for verifying or checking the - adequacy of design, by methods such as 
design reviews, alternate or simplified 
calculational methods. or by a suitable 
testing program. For the verifying or 
checking process. the licensee shall 
designate individuals or groups other 
than those who were responsible for the 
original design, hut who may be from 
the same orgenhtion. Wbem a test 
program is used to verify the adequacy 
of a specific design feature in lieu of 
other verifying or checking processes, 
the licensee shall include suitable 
qualification testing of a prototype or 
sample unit under the most adverse 
design conditions. The licensee shall 
apply design control measures to items 
such as the following: 

(1) Criticality physics, radiation 
shielding. stress, tbemtal, hydraulic, 
and accident analyses; 

(2) Compatibility of materials: 
(3) Aaxeaibility for inservice 

, inspection. meintenance. and repair; 
(4) Features to facilitate 

decontamination; and 
(51 Delin~~~~~f~ptance criteria 

br ins 
id x7 licenses shall subject design 

changes. including field changes. to 
design control measurea commensurate 
with tboae applied to the original 
design. 

Y 
in the conditions 

specified in e package approval 
requirm NRC approval. 
~71.1.. -~orrrM 

The Licensea shall estnblish moasurea 
to aaaum that *u&e qtmlity is 
required in the documents 53r 
procurement of arterial, equipment, 
andsewicas.wbaherpurchasedhytho 
l .h3M8B~byitrCOatrPctO~~ 
subceatmctora To the extent v, 
the licensee shall require contractors or 
subcontractors to provide a quality 
assurance program consistent with the 
applicable provisions of this part. 

=z----- 
The licensee shall preecribe activities 

a%cting quality by documented 
inettuctiona. lxucedures, or drawings ef 
a type appropriate to the circumstances 
and shall requtm that these inatmctierts, 
procedures, and drawings be followed. 

The instructions. procedures. and 
drawings must include appropriate 
quantitative or qualitative acceptance 
criteria for determining that important 
activities have been satisfactorily 
accomplished. 

571.113 DoaJmeflt control. 
The licensee shall establish measures 

to control the issuance of documents 
such as instructions, procedures, and 
drawings, including changes, which 
prescribe all activities affecting quality. 
These measures must assure that 
documents, including changes. are 
reviewed for adequacy, approved for 
release by authorized personnel, and 
distributed and used at the location 
where the prescribed activity is 
performed These measures must assure 
that cbangee to documents are reviewed 
and approved. 

(a) The licensee shall establish 
measures to assure that purchased 
material, equipment, and services, 
whether puxbased directiy or through 
contractors and subcontractors, conform 
to the procurement docume nts. Them 
measurea must include provisions. as 
appropriate, for source evirluation and 
selection, ob#ctive evidence of quality 
fwnisbed by tbs contractor or 
subcontrector. inspection at tbo 
contractor or subcontractor source. and 
examination of products on deliv 

(b) The licensee shall have avai Y3i ie 
documentary evideece that material end 
aplipment confofm to theI 
speci5cationa before insta fF=-’ atron or use 
of the material and equi meet. Tb, 
Hceaaee shall retain, or & ve available. 
this documentary evidence for the Ii&r of 
~n~;;;f$~~fg-~ is 
sufficient to identify the specifk 
requirements met by the pd 
naeteriel and equipment. 

(c) The licxnaee shall assess the 
effectiveness of the control of quality by 
contractom and subcontractma at 
intervah consisteat with the 
importamx. complexity, and quantity of 
tbe product or servicea. 
s71.117 ldmuwdm aad weml d 
Ww%~-w--b 

The liconme shall establish meaauma 
for the identi5cation and control of 
meteriela, parts. and components. These 
measurea must assuna that identificatien 
of the item is maintained by iumt 
number, part number. or o&r 
appropriate means. either on the item or 
on records traceable to the item, ea 
required throughout fabricatiea. 
installation, and use of the item. Tbeae 

identification and control measures 
must he designed to prevent the use of 
incorrect or defective materials. parts, 
and components. 

571.110 Control of speck ,iocdsl)ba. 

The licensee shall establish measures 
to assure that special processes, 
including welding, heat treating, and 
nondestructive testing, are controlled 
and accomplished by qualified 
personnel using qualified procedures in 
accordance with applicable codes, 
standards, specifications, criteria, and 
other special requirements. 

571.121 kWnd I- 
The licensee shell establish and 

execute a program for inspection of 
activities affecting quality by or for the 
organization performing the activity, to 
verify conformance wttb the 
documented instructions, procedures, 
and drawings for accomplishing the 
activity. The inspection must be 
performed by individuals other than 
those who performed the activity being 
inspected. Examination, measurements, 
or tests of material or producta 
processed must be perbrmed for each 
work operation where nw to 
assum quality. ff direct inspection of 
pmcesaed material or products is not 
carried out, indirect control by _ 
monitoring proceeaing methods. 
equipment. and personnel must be 
provided. 5otb inspection and process 
monitoring must be provided when 
quality control is inadequate without 
both. If mandatory inspection hold 
points, which mquim witnessing or 
inspectingbytheli censeo’s designated 
representative end beyond which work 
should not procwd without the consent 
of ita designated mpresentative. are 
requimd. the speci5c hold points muet 
be indicated in appropriate documents. 

$71.122 ?ataabwt. 
The licensee shall estebiish a test 

progrunteaasuretbatallbesting 
spired to demonstrate that the 
pecbghg compeneats will perform 
satis~rily in service is identified and 
performed ineccordaRco with written 
test pmcedums that incefpomte the 
mqu5wnentsoftbispartandthe 
mquimrnents and acceptance limits 
contained in the package approval. The 
test procedures must include provisions 
for assuring that all prerequisites for the 
given teat am met. that 8dequate test 
instrumentation is available and used. 
andthatthetestioperfumedunder 
suitabk environmental conditions. The 
licensee &all decument end evaluate 
the test result!3 te OBsure t&t test 
rsq\lirearents have beer satisfied. 
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The licensee shall establish measures 
to assure that tools. gauges, instruments, 
and other measuring and testing devices 
used in activities affecting quality are 
properly controlled, calibrated. and 
adjusted at specified times to maintain 
accuracy within necessary limits. 

$7l.l&7 HMdllng.st~endehlpplng 
. 

The licensee shall establish measures 
tocontrol. in accordance with 
instructions, the handling, storage. 
shipping, cleaning, and preservation of 
materials and equipment to he used in 
packaging to prevent damage ot 
deterioration. When necessary for 
particular products, special protective 
environments, such as inert gas 
atmosphere, and specific moisture 
content and tempemtum levels must be 
specified and provided. 
9 71.129 InspectM, test and B 

(a) The licensee shall establish 
measums to indicate. by the use of 
markings such as stamps, tags, labels. 
routing cards, or other suitable means. 
the status of inspections and teats 
performed u on individual items of the 
packaging. Tg ese measures must 
provide for the identification of items 

‘that have satisfactorily passed required 
inspections and tests, where necessary 
to preclude inadvertent bypassing of the 
inspections and tests. 

(h) The licensee shall establish 
meesures to identify the opemting status 
of components of the packaging, such as 
tagging valves and switches, to prevent 
inadvertent operation. 

fm.~m.~mfonnlng mrtsrhb, por& 

The licensee shall establish measures 
to control materials, parts, or 
components that do not conform to the 
licensee’s requirements to prevent their 
inadvertent use or installation. These 
measures must include, M appropriate. 
procedures for identification, 
documentation, segregation, disposition, 
and notification to affected 

organizations. Nonconforming items 
must he reviewed and acca 

E 
ted. 

rejected, repaid, or mwor ed in 
accordance with documented 
procedm. 

s71.133 comcuveeuon. 
The licensee shall establish measures 

to aaaure that conditions adverse to 

% 
uality. such as deficiencies, deviations, 
efective material and equipment, and 

nonconformancsa. 818 promptly 
identified and corrected. In the case of 
a significant condition advema to 

uality, the meaauma 
% 

mustaaaumthat 
e cause of the condition is determined 

and corrective action taken to preclude 
repetition. The identification of the 
significant condition adverse to quality, 
the wusa of the condition. and the 
comctive action takan muat ha 
documented and reported to appropriate 
levels of management. 

$71.135 akdnya8amnce- 
The licensee shall mai&in sufficient 

written records to deacrtba the activities 
affecting quality. The records must 
include the tnatructtona. procaduma. 
and drawings mquimd by 5 71.111 to 
prescribe quality aasumnw activities 
and muat include closely related 
specifications such ea mquimd 
qualificationa of personnel. procedures. 
and equipment. The records muat 
include the instructions or procedures’ 
which establish a records retention 
P 

T 
that is consistent with 

app icable regulations and designates 
factors such as duration, location. and 
assigned res 

f!r 
naibility. The licenaae 

shall retain eae records for 3 years 
beyond the date when the licensee last 
engagea in the activity for which tha 

uality 
8 

assurancB program was 
eveloped. If any portion of the written 

procedures or instnmt.iona ia 
supersfxied. the licansaa shall retain the 
superseded material for 3 years after it 
is supemedad. 
471.137 AudIa 

The licensee ahall carry out a 
comprehensive system of planned and 
periodic audits. to verify compliance 
with all aspects of the quality assurance 

program, and to determine the 
effectiveness of the program. The audits 
must he performed in accordance with 
written procedures or checklists by 
appropriately trained 

r 
rsonnel not 

having direct responsi ilities in the 
areas being audited. Audited results 
must he documented and reviewed by 
management having responsibility in 
the area audited. Follow-up action, 
including maudit of deficient areas, 
must he taken where indicated. 
Appendix A to Put 714terminatioo 
of A, and AZ 

1. Values of Al aad AZ for individual 
radionudidea. which are the bases for many 
ectivity limib hewbem in tbew regulations 
am glveo In Tsble A-l. The curie (Gil values 
speiified am dHehd by woverting from the 
Ter&ecquerel (T’Ba) fkure. The curie values 
am exprk8d to tliw ;ignitkant figures to 
assure that the differe..,c in the TBq and Ci 
quantities is 000 tenth of one percent or less. 
Where vahm of AI or A2 are unlimited, it is 
for radiation control purposes only. For 
nuclear criticality safety. some materials are 
subject to aJO@ placed on fissile material. 

II. For individual radionuclidw whose 
identities am known, but which are not listed 
in Table A-l, the determination of the values 
of At and AZ requires Commission approval. 
except that tba values of Aa and A2 in Table 
A-2 may be used without obtaining 
Commisrion approval. 

III. IO the calculations oi Al and A2 for a 
radionuciids not iu Table A-f. a single 
radioactive decay cbaio. in which 
radioouclides are present in their naturally 
occurring proportions. and in which no 
daughter nudide has a half-life either longer 
than 10 days. or longer than that of the pa&m 
ouclide. shall ha considered as a smgle 
radionuciide. and the activity to be taken into 
account. and the At or AI value to be amlied 
shell be those ce&pondiug to the par% 
au&de of that cbatu. In the case of 
radioactive deay cbaius in which any 
daughter nuclide has a half-life either longer 
then 10 days. or greater than that of the 
pamnt ouclide. the parent and those daughter 
ouclides shall be considered as mixtures of 
different ouclides. 

Iv. For mixtures of radionuclides whose 
identities and respeaive activities am 
known. the following conditions apply: 

(a) For special form radioactive material, 
the maximum quantity tnmsported in a Type 
A package: 

L B(i) 
-h%hanorequalt01 

’ A,(i) 

(II) For normal form radioactive material, 
the maximum quantity transported in a Type 
A package: 
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I: B(i) - less than of equal to I 
* A,(i) 

Where B(i) is the activity of radionuclide I Alternatively. an AI value for mixtures of 
and A,(i) and AZ(i) are the AI and AI values special form material may he determined as 
for radionuclide 1. respectively. follows: 

Where fli) is the fraction of activity of 
nuclide I in the mixture and Al(i) is the 
appropriate A, value for nuclide L 

Where f(i) is the fraction of activity of 
nuclide 1 in the mixture and As(i) is the 
appropriate A2 value for nuclide I. 

V. Whan the identity of each radionuclide 
is known, hut the individual activities of 

‘AM25 ............ 
AC-227 ............ 
A&26 ............ 
A~106 ............ 
Aplo6m ......... 
A9-1lOm ......... 
A$- 1 ............ 

............... 
Am-241 ........... 
Am-242m ........ 
Am-243 ........... 
Ar-37 .............. 
&-3s ............. 
k-41 ............. 

Len 
. . .......... 
. ..". ... . ... 

Ad3 . . . ......... 
Aa . .." ......... 

iz 
... . ... ." ... 
... . ....... . 

At-211 ............. 
All-193 ............ 
Au-194 " .......... 
Awl95 ............ 
Awl96 . .......... 
A&198 " .......... 
Awl99 "....." ... 
b-131 " .......... 
0a-133ln . .. . .. 
m-133 . ......... 
Bb140 ........... 
Ba7 ".... ......... 
B&l0 ..I ......... 
Bi-205 ............ 
Bi-206 . . ......... 

Elementand 
atomic nrnber 

Adinium(6s) ......... 

sii47) ............. 

Ahmhml(l3) ...... 
AlImam(95) ....... 

Atgon(l8) ............. 

lradc(33) ..... . ... 

kabsn&66) ......... 
. . ............ 

8aliun(58) ........... 

9a@un(4) I...... .. 

Bkmuul(63) ......... 

1 
A, for mixturc = -- 

I:f(i) 
I A,(i) 

An A2 value for mixtures of normal form 
material may he determined as follows: 

A, formixture= 

I 46) 

some of the radionuclides are not known, the Cmupr may be hased on the total alpha 
radionuclides may he grouped and the lowast activity and the total bats/gamma activity 
A, or A2 value, as appropriate. for the when these are known, using the lowest A, 
radionuclides in each group may be used in or A2 values for the alpha emitters and beta) 
applying the formulas in paragraph IV. gamma emitters. 

TABLE A-I.-A, mmAz VALUES FOR RADKMC~JOES 

0.6 

iti3 

f.6 
0.4 
0.6 
0.4 

E 

f 

ik 
02 

A2 
ii 6 
1 
10 
2 
3 
10 
2 
10 

30.4 

z 
0.6 
0.3 

- 

AI (U) 

162 
1060 
162 
64.1 
162 
10.6 
162 
10.8 

LZ:: 
64.1 
1080 
641 
182 
5.41 
5.41 

E 
5.ii 

i% 
z?t 
81:1 
270 
84.1 
270 
81.1 
10.6 

z: 
162. 
8.11 

A2 VW 

1x10-2 
2x10-5 
0.4 
2 

8:: 
OB 

&J-. 
atlO- 
2x10-4 

ii 
0.6 

A2 62 

0270 2.1x103 
5.41x10-4 2.7 
10.8 8.4~10' 
64.1 l.lxloJ 
162 9.7x10-1 
10.8 l.&l(P 
13.6 5.0X18 
10.8 7.0x10-4 
5.41x10-J 13x10-1 
5.41x10-J 
5.41x10-3 

iit! 
162 
5.41 
5.41 
1080 
13.5 
5.41 

iif 

El 
270 
54.1 
13.5 
24.3 
54.1 
24.3 
81.1 
10.8 
641 
13.!5 
162 
8.11 

T speci6cactivii 

CWJ) 

3-6x10- 
7.4x10-' 
3.7x18 
1.3xw 
1.6xloL 

i&tIP 
62X1@ 
L7xl(P 
5.&W 
3.9XlDc 
76x104 
3.4x101 
1.6xlW 
1.4x1@ 
4.0X18 
9.aulB 
7.7xlP 
81xlP 
22X1* 
9.4 
27x10s 
13xlW 
8.3x10-4 
1.6x10-' 
3&x1@ 

wa) 
5.6Xl(r 
72x10' 
22x106 
3.0x104 
2.6X10' 
4.7x10) 
1.6xlW 
1.9x10- 

i::xw 
2.0x10-' 
9.9xlW 
3.4x10' 
42x107 
2.6x102 
1.7x10 
22x104 
9.9x104 
1.6x10 
l.Oxlol 
2.1x106 
92x10 
4.1xlW 
3.7x16 
l.lxlol 
2.4xlW 
2.lxlDr 
a42tw 
6.1x10' - 
26x18 
73x101 
3.5xlW 
22x10-2 
42x104 
l.QKW 
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. TABLE A-1.-A, MD A2 VALUES FOR ~DKZMWCLIDEs-Continued 

s-207 ............. 
Etb2lonl .......... 
w-210 ............. 
m-212 ............. 
Bk-247 ............ 
Bk-249 ............ 
m-76 .............. 

4z 
.............. 
.............. 

. c-11 ............... 
c-14 ............... 
Q-41 ............. 

Es ::::::::::::: 
cd-m ........... 
cd-113m . . ..... 
cct115in ........ 
cd-115 ........... 
Cal39 ........... 
Q-141 ........... 
e-143 ........... 
b-144 ........... 
cf-248 ............ 
cl-249 ............ 
cf-250 ... .." ..... 
CM51 ............ 

EEi ::::::::::: 
cf-254 ............ 

............... 
~2.&..:::I ::::: 

Cm-241 .......... 
cm-242 .. .:"... i 
cm243. : ......... 
cm244 .......... 
cm-245 .......... 
cm-246 .......... 
Cm-247 .......... 
cm-248 .... ..I .. 

zz 
............. 
........ . ... 

zm ....................... 

z 
............. 
......... .." 

cr-!sl ......... . ... 
h-129 ...... . .... 
-131 .. . ........ 
cs-132 .."..... . 
c8-134m .. . . . . 
c&134 .I..." . . 
Q-135 "....I... . 
e-136 .." ..... . 
-137 "....".I. 
E ::::: :'.:., 

Dy-16S ..I ........ 
D&i: I. ... . .... 

Et-MS ::::::,::: 
Er-171 ....... ..". 
ge ,'i:...I",: 

E&25&n ...... . . 
Ed66 "."....I. 
Eu-147 .. . .a..... . 
Eel48 ......... . 
Eel49 ..w ........ 
ELI-150 ............ 

EbllWltand 
atomicwrtmr 

BefketitMl(9T) ...... 

Brcmine(35) ......... 

Cabon ............. 

cakium(20) ......... 

cadmium(46) ....... 

t2edun(56) . . . . . I... 

caufomiun(s6) . . . . 

c%bim(l7) ......... 

Cutull(96) ........... 

tziewlg7) . . . . . . . . . . . . 

' 4) . . . . . . 
tz!zEg .".."... 

Eucgiun(63) . . ..I. 

AI crss) AI 0) A1 VW 
18.9 
8.11 
162 
8.11 
54.1 
losO 
8.11 
81.1 

2 

:z 
losO 
24.3 
1080 

Kl 
108 
162 
270 
162 
5.41 
811 
54.1 
135 

?A 
lb80 
aiixio-2 

El 
lit80 
54.1 
1080 .. 
81.1 
1060 

z-: 
54:1 
1.06 

It: 
216 

Et 

2 
168 

if! 
1080 

El 

2 
136 

2 
162 
B.11 
1080 
162 

;!F 
162 

54.1 

2 
ias 

0.7 

&lo-’ 
go-4 
8x10-2 
0.3 
3 

ii 

% 
0.9 - 
0.5 
1 
9x10-' 

xi 
6' 

:2 
02 
3x10-' 
2x10-4 
5x10-4 

2x10-4 
1x10-' 
6x10-t 
6x10-' 

!i 
2x10-1 
0.S 
1x10-2 
3x10-4 
4x10-4 
2x10-4 

z%' 
5x10:: 

ii 

% 

A,4 

Y 
40 

: 

ii 

ii 

ii 

i!k 

!3 
iii 
5X10-’ 

iTo- . 

h 

z 

Aa (Cd 
ias 
0.811 
13.5 
8.11 
5.41x10-3 
2.16 
alr 
81.1 
1.0.8 
13.5 54.1 :z 
13:s 
27.0 
2.43 
8.11 
13.5 
162 
13.5 
13.5 
5.41 
aiixio-2 
5.41x10-3 
1.36x10-2 
5.41x10-J 
2.70x10-2 
1.62 

:iY"-2 
5.41 
0.541 
24.3 

:%0-J 
1.06x10-' 
5.41x10-1 
5.41x10-' 
5.41x10-J 
1.35x10-' 
13.5 
B.11 
216 

2 
lOI 
Bll 
108 

:?I! 
24i 
13.5 
24.3 
t3.5 
13.6 
24.3 
24.3 
541 
13.5 
8.11 
24.3 
13.5 

Kxlo-~ 
lo.6 

54.1 
la6 
541 
las 

1.9 
2.1x10-' 
4.6x103 
5.4xlQ 
3.8x10-' 
6.1x10' 
9.4xw 
2.6x104 
4.0x104 
3.1xloT 
1.6x10-' 
3.1x10-3 
6.6x1@ 
2.3x101 
9.8x10' 
83x10' 
9.4x1@ 
19x101 
25x10 
l.lxW 
25x101 
l&xlP 
5.8x10' 
1.6x10-' 
4.0 
5.9x10-a 
2.9x10' 
l.lxlD 
3.1x18 
12x10-J 
1.9x101 
75rloJ 
B.lxl(P 
12xlB 

::i 
5.4x10-3 
1.1x10-' 
3.4x10-. 
1.6x10-~ 
I.lxlW 
l.lxlo;, 
3.lxW 
22xlol 
I2xlB 
UxlO' 
i4xlB 
Z.&lW 
3.8x10, 
i7xW 
LlklW 
L&10 
L3x10- 
L7xlW 
I2 
1.4x101 
!.Iklol 
!.lxlfP 
L9xlW 
I.6xl@ 
t.lxloI 
MbflW 

'.4X101 
L.Oxl(P 
LsxlB 
i.lxW 

52x10' 
5.7x10-4 
latlo, 
1.6x107 
1.0 
1.6xw 
2.5xlW 
7.1xlW 
l.lXlD 
8.4x10 
4.5 
8.5x10-2 
l&104 
6.1x10' 
2.6xw 
22x18 
2.6xw 
5.1x10 
6.8x10' 
2.8x104 
6.6x10 
32x103 
1.6x18 
4.1 
l.lxlP 

$&lS 
2ixlW 
8.5x10' 

2%' 
2:oxltY 
1JxlW 
3.3x1x10' 
5.2%10' 
B.lxlO' 
1.7x10-' 
3.1x10-1 
93x10" 

:zr 
3.Oxl~ 
9.4x101 
5.9xloI 
32xlW 
l.lxlol 
92nlDc 
7.BxlD 
1.BtlD 
I.&101 
B.(klol 
1.3xlP 
12x10-J 
13x101 
3,7x101 
L9x101 
r.fJxloS 
i.7xw 
UXlW 
!.3xlW 
Uxl(r 
!.4xlO 

L.7x104 
1.6XlW 
).4x103 
1.7x10" 
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Elt152m ........ 
Ewl52 ........... 
Ew154 ........... 
Eel56 ........... 
Eu-156 ........... 
F-18 ............... 

FFzi 
........... . 
............. 

Fe-59 ............. 
... 

E&5 
.......... 

Fm-257 ::::::::::I 
G&5& .... . .... ..I 

............. 

pE& 
.......... . . 

........... 

06153 :::::::: 
G&l59 ........... 

ZE 
............. 
............. 

m-77 ............. 
..... 

272 
............ 

l-M-175 :::::::::::: 
HC181 ............ 
Hf-182 ....... ..I. 
H9-194 ........... 
Hpl95m ........ 
H9-197m ........ 
4197 ........... 

E% ::::::::::: 
Ho-166m ........ 
*tire .. ..I ..... 
l-123 ......... . ..... 
l-124 ............... 
l-126 ............... 
l-126 ............... 
l-129 ........ . ..... 
l-131 ............... 
l-132 ..I .......... 
l-133 .............. 
t-134 .............. 
l-135 .............. 
In-l 11 ............ 
Irbll3m ......... 
Irkll4m ......... 
hll5m . . . .... 
Ir-189 ....... .._ I 
Ir-190 . ..I.." .... 
k-192 ..... .." .." 
k-Mm . ..I ..... 
h-194 ........... . 

z 
""."...... .. 
"". .. ..". ... 

K.43 ... .e.... ...... 
Kr-61 ... ..". ..... 

E'2::::::: 
... 

EL 
...... .." 

L&140 II:::::: 
lJkl72 ......... . 
b-173 . . .." .... 
I&-174m ........ 
L&+174 ......... . 
LLcl77 ........... 

Elementand 
atofhcnurtber 

Fhmfina(9) .......... 
lrcMl(26) ............... 

Fermium(100)" ~. 

Gallkm(31) . . . . . . . . . 

c3adotilliun(64) . ..* 

Germenkm(32) . . . . 

m;,’ . . . . . . . . . 
. . . , . . . . . 

lAemury(60) . . . . . . . . . 

HdrMm(67) . . . . . . . . 

dIne(53) . . . . . . . . . . . . . 

ln&m(49) . . . . . . . . . . . . 

Irtdmm ““......., 

pobrdun(lS) . . . . . 

Kqplon(36) . . . . . ".., 

hNlwwm(57) ..* 

bMull(71) . . . ..." 

hP=-Nw 
Far 

. . . 102 

A, (U) A2 0-W At (CO 

162 
24.3 
21.6 
541 
16.2 
27.0 
5.41 

:z 

:z 
1080 

ii: 
lb.8 
10.8 
81.1 
270 

i!! 

E 

13.5 
31.1 
54.1 

R 
I& 
!70 
!70 
106 
mm 
16.2 
t.11 
162 
!4.3 
i41 
i4.1 
JHIdtad 
Il.1 

10.8 
182 
B.11 
162 
54.1 

E 

ifii 
16.0 

zif 
5.41 
102 
5.41 
27.0 
1690 

if 
5.41 
1060 
10.8 

iti 

iii 
Bll 
d-produ 
%41 

13.5 
24.3 
13.5 
54.1 
13.5 
13.5 
5.41 
1080 
21.6 
5.41 
21.8 
1.89x10-' 

IE 
lb.8 
10.8 
RllxlO-J 

:E 
Ril 

i!? 

3.11 
31.1 
24.3 
I.811 
!7.0 
I35 
!4.3 
!70 
!4.3 

F 
I:1 1 
162 
!4.3 
il.1 
!4.3 
Jllhlibd 
3.5 

10.8 
13.5 
B.11 
13.5 
54.1 
I08 
bll 
243 
270 
18.9 
13.5 
270 
5.41 
162 
5.41 
13.5 
1060 

L% 
5.41 
54.1 
10.8 
13.5 
M6 
?16 
IO6 

or labb 
16.41 

m’%J) 

82x10' 22x10s 
6.5 1.8~101 
9.8 2.6x18 
1.3x10' 4.Qx18 
2.0x18 5.5x101 
3.5xlW 9.5x10' 
2.7x10' 7.3x1@ 
8.8x10' 2.4x10' 
1.8x16 3.0x10-4 
7.4x10-4 2.0x10-' 

22x104 
1.6x101 
l.lxlol 
8.9x18 
5.7 
1.3X1@ 
3.9x101 
!.6X18 
5.&lW 
1.3x109 

6.0x10' 
4.1x107 
3.1x10 
19x104 
29x10' 
3.5xlOJ 
I.lxlos 
I.lxlB 
1.6X10 
3.6xltP , 

1.1x10' 
1.9X101 
i.Sxl(P 
LlxlO-‘ 
3x10- 
5x104 
!.5x104 
12X10, 
LlXl(p 
!:7 
&lo-2 
!.6xlW 
'.lxl(r 
1G3X18 
IAXW 
'.9XlOJ 
N&lo- 
&Xl@ 

l.&XlW 
l2xW 
MXlW 
1.3X10 
1.5X104 
12X10 
LgxlB 
!2xW 
1.9X101 
!.3xlOJ 
).4x18 
!.4xW 
LlxlP 
!.4xlO-7 
!2xlcr 
2X101 
'.&lo-~ 
l.(btlW 
'5tlO' 
kOX10 
MxlO-3 
!.lxW 
l2KlW 
i.&ulO~ 
!.OxlW 
!.3ulO' 
I.lXl(P 
1 
!.OXlO 

1 

1 
1 
: 
3 

i 
2 
1 
7 

: 
1 
2 

Ii 
1 
1 
1 
1 
i 
3 
4 
1 
i 
e 

: 

: 

: 

i 
2 

i 
2 

: 
1 

: 
6 
1 

I 5.4x10" 
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Ki ............. ............. 
Ezi ::::::::::::: 
Et ::::::::::::: 
N-13 ............... 
Na-22 ............. 

b-24 ............. 

_ - g$g :::::-:::: 

Liz 
. . .......... 
............. 

EK7-:::::::::: 
N&l49 ........... 

Kz 
............ I. 
........ I.. ... 
. . 

gyih!& 
............ 
........... 

Np237 ::::::::::: 
Np239 ........... 
OS-185 ........... 
05-1Qlm ........ 
OS-191 ........... 
OS-193 ........... 
OS-194 ........... 

z 
................ 
............ .". 

Pa-230 ............ 
Pa-231 . .......... 
P*233 ............ 
Pb-201 .... . ...... 

EE 
............ 
............ 

FEzi :::::::::::: 
-212 . .......... 

. P&l03 ....... ..". 
PblO7 ....... ..". 
PblO9 . .......... 
Pm143 ........... 
Pm-144 ........... 
Pm-145 ........... 
Pm-147 ........... 
Pfwl48m . .." ... 
Pm-149 ........... 
Pm-151 ........... 
PO-208 ............ 
PC+= ............ 
Pe210 ".......". 
PC142 ......... . . 
PT-143 ......... I. 
Pt-165 . . ..... ..". 
PI-191 ............. 
Pt-lB3m .......... 
Pt-l-193 .- .......... 
Pt-195m .......... 
Pt-197m ..... ..-. 
Pt-197 . . .......... 
Pw238 ............ 
Pu-237 ............ 
Pu-238 ............ 

EZ 
. .......... 
............ 

Pw241 ............ 
-242 ............ 
Pw244 ............ 
Ra-223 ........... 

-42) ., 

!i!ig!?) I::::::::: 

Nbbkm(41) . . . . . . ..a 

Neodymiun(6o) . . . 

Nii) . . . . . . . . . . . . . 

Nepbnkm(g3) . . . . 

clshmq78) . . . . . . . . . 

plloqmwl5) . . . 
. . 

Pmbbwm(91) . . 

LfBiId(62) " . . ..." . . . . . 

Palklhq46) . . . . . . . 

promethiun(81) . . . 

polarriun(84) “I”. 

pkloniun(94) .“... 

Radium(88) . . . . . . . . . . 

Al Go Aa cres) 

8.11 
Udidtd 
27.0 
5.41 
1050 
182 
182 
13.5 
5.41 
18.9 
1080 
182 
27.0 
182 
108 
18.2 
1080 
1080 
8.11 
1080 
159 
54.1 

;?k 

:r 
182 
5.41 
9.1 i 
E 
I82 
135 
27.0 . 

I!7 
JnlillWd 
I82 
Lll 

iz!dted 
182 

El.1 
182 
Bll 
1080 
13.5 
182 
91.1 
1080 
1080 

E 
lo8 
I82 
31.1 
1080 
1080 
!70 
!70 
i41 
189 
i41 
i4.1 
i4.1 
i4.1 
m8o 
is.1 
I.11 
I82 

8.11 
Mlhibd 
27.0 
5.41 
lee 
13s 
13.5 
13.5 
5.41 
ias 
182 

E 
13.5 
13.5 
13.5 

i!lY 
B.11 

:%cw 
5.41x10-, 
13.5 
27.0 

E 
13.5 
5.41 
Lll 
?4.3 
!.70 
1.82x10-' 
!4.3 
!7.0 
il.1 
Il.1 
JllMtOd 
1243 
I.11 

JtiLil 

3:: 
l8i 

E3 
lab 
13.5 
13.5 
I.541 
I.541 
I.541 
I.41 
13.5 
I82 
Il.1 
!43 
om 
i4.1 
!4.3 
3.5 
.89X10-~ 
i41 
i4lXlO-J 
1.41x10-J 
c4lxlO-J 
1270 
~41x10" 
.41x10-' 
I.811 

1 
ma) 

1.5xlW 
8.5x10-' 
2.9x1@ 
8.oXlW 
4.1x10-~ 
1.&W 
5.4x107 
2.3x18 
32xlW 
52xlOJ 
8.6 

E!%- 
8.9x101 
3.0x103 
L5xlol 

F1o-J 
7:1x10 
5adO' 
6.710-4-• 
2.5x10-' 
3.8xlW 
L&W 
1&W 
I.&t16 
!.axW 
1.1X10' 
I.lxW 
i&x10, 
IQxl(P 
.7x10-' 
'.7x1@ . 
i2xlW 
2x10-. 
.lxW 
&x10-* 
!.8 
I.lXlW 
'.&lol 
.9x10-' 
.SMW 

13x18 

ljP' O' 
1.4X10' 
'.9x10, 
IsXloI 
,7x101 
!2xlO' 
,2x10-' 
.7x18 
1.3x10@ 
!.5xloJ 
15x1@ 
I.7xW 
~.&lOJ 

&l(P 
.4x10 
2x104 
&do 
5x18 
.&do- 
3x10- 

:*sx'O-' 
.5x10-~ 
.7x10-' 
.9x101 

I 
! 
1 
1 
1 
i 
: 
i 
1 
4 

: 
2 

: 

1 
1 

I 

: 
1 

s 

f 
2 
1 

: 

: 
5 
1 
4 
1 

1 
2 

i 
1 
1 

i 
1. 
1. 

ii 

i: 

:: 

4.4x10( 
1.8x10-' 
7.7x103 
22x10' 
1.1 
4.8x10( 
lsxl[lD 
8.3xlOJ 
8.7~103 
1.4x10 
2.4x18 
1.9x10-' 
3.9x104 
2.7x107 
B.lxW 
12x107 
3.0x10-' 
5.7x101 
I.QxlO’ 

1.4x1@ 
1.3x10-' 
'.1x10-* 
!.3xlO 
'.5x10) 
1.3x1@ 
1.4xlW 
iAdo 
l.lxlB 
!.9xlQ 
.8x10( 
h3xlW 
.7x10-1 
'.1X104 
.7x1@ 
.4x10-3 
.oXlW 
2x10-4 
.8x10' 
.4x1@ 
.5X104 
.1x10-. 
.lxlfP 

1.4xloJ 
!-5x103 
.4x101 
0x18 
!.lxlW 
&ZlW 
'%Xl(P 
~4x18 
.7x10' 
5x10 
2x101 
.Ixl(r 
Ibtl(r 
.4xlW 
.Bxlol 
.7x10' 
.7x10 
.cfxl(P 
.IxlDc 
.3x1@ 
2x104 
.7X10' 
2x10-1 
.&do- 
.&Xl@ 
.gxlO-' 
&do- 
lxl(r 

WQ) 
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Ra-224 ........... 
R&225 ........... 
Ra-228 .......... 
Ra228 .......... 
Rb-61 ............ 

E 
............. 
............. 

Ez ::::::::::::: 

i2p"" ............... 
Rel84m ........ 
ReJ-154 ........... 
Re-188 ........... 
Re-187 ........... 
-199 ........... 
Re-189 ........... 
Re (na6ud) .... 

RhlO2m ........ 
Rh102 ........... 
Rhlo3m ........ 
Rh105 ........... 
Rn-222 ........... 
Ru-97 ............. 
Au-103 ........... 
RlklO8 ........... 
RlklO8 ........... 

z322 ............................ 
S&l24 ............ 
3&125 ............ 
-129 ... . .." ... 

i$z :::::::::::::: 
SC-47 .............. 

ii?+? .:::::::::::::: 
S!-32 ............... 

. srtk145 ........... 
Sm.147 .... . ..... 
Sm.151 ........... 
&lb153 ........... 
Sell3 ............ 
3n-117m ......... 
sa-119m ......... 
*12lm . ....... 
Sn-123 .. .." ...... 
a-125 ............ 
s-129 .. . . ." ... 
y&...,::-_,: 

51-a . ... . .. . .. 
Sf-87rh .... .." ... 
3r-m "". ......... 

Es: x:x 
sf-B2 ......... . .. 

.......... 
k179 

.......... 

T,179 x:",::. 
l&W .""..-. 
Tbl57 . .." ...... 
Tbl59 ... ..-I .. 
Tbl99 . .." ...... 
Tellh .......... 
Tc-8.m .. .."" .. 

Elementand 
atomic number 

Rdidium(37) . . . . . . 

Rhenium(75) . . . . . . . . 

RhaJium(45) . . . . . . . 

l3&3ofl(88) ............ 
Rullleniun(44) ..... 

Wur(l8) ............. 
&flwxly(51) ....... 

Scandw21) ...... 

Behnim(34) . ..... 

Bikw(l4) ............ 

-1 ...... 

k(50) ................. 

swedun(39) -..... 

TIilium(1) . . . . ..".._( 
Tamdm(73) . .... 

TaHum(95) .. . .... 

T-1 .- 

AI (TW 

8.11 
18.2 
8.11 
182 

z*: 
27:0 
8.11 
Unlimited 
Untitiad 

Ii: 
27:0 

i!l~ecl 
5.41 

l!iLbd 
54.1 

it 
13:5 
1080 
270 
5.41 
108 
54.1 
182 
5.41 

!I? 
lb2 

K 
13:5 
135 

i: 
Ii.1 
m8o 
182 
I090 

itilmiw 
1080 
IO9 
IIN 
182 
I099 
tmo 
I92 
5.41 
1.11 
5.41 
135 

it: 
t8i 
5.41 
bll 
21.8 

LqP 
rii 
21.9 

E 
24i 
54.1 
10.9 

6x10-2 
2x10-2 
2x10-2 
4x1@-* 
0.9 

fs 
0:s 
Unlimited 
Unlimited 

: 
1 

ifziimed 

iit 
Li- 
2 

& 
D.5 
60 
D.9 
6x10-J 

:.s 

Ei 

:.s 

:i . 
;; . 

:a5 
I.3 

: 

E 

L 

L 

: 

i!k 
3.5 

if 
32 

: 

:a 

!A 
D.5 
60 

io 
D.5 

5 
DS 

i.4 

A2 (Ci) 

1.62 
0.541 
0.541 
1.W 
24.3 

2; 
8.il 
Unlimited 
Unlimited 

iK 
. 

27:0 
13.5 
Uflfimitd 
5.41 
13.5 
UlGllitd 
54.1 

:z 
13:5 
1080 
24.3 
D.108 
108 
24.3 
13.5 
5.41 

i'l4 
13.5 
24.3 
10.8 
13.5 
13.5 
24.3 
111 
31.1 
54.1 
13.5 
5.41 

y& 

IO8 
13.5 
I09 
54.1 
lo80 
!4.3 
13.5 
5.41 
3.11 
5.41 

Fl 
Bl.1 
13.5 
2.70 
kll 
13.5 
r080 
27.0 
Bll 
13.5 
270 
19.9 
13.5 
54.1 
10.8 

sPeclfic actlwty 

cTW9) (CUQ) 

5.9x18 
1.5x103 
3.7x10-2 
1.0x10' 
3.lxlW 
8.8x18 
1.6xlOJ 
3.Oxw 
32x10-9 
8.7x10‘ 
3.6x18 
1.8x18 
8.!bl8 
8.9~10' 
1.4x10-9 
3.8x104 
2.5~10' 

3.OxlP 
4.1x10' 
2.3X18 
4.5x10' 
12X106 
3.1x104 
5.7xlW 
1.7x1* 
l.zxlOJ 
?.5xlW 
I2xlB 
1.8~10' 
1.5x104 
1.5x10 
MxlO' 
b.lXlB 
1.7x106 
1.3XW 
l.lxl(r 
i5XlW 
i4xltP 
!.5xlo-J 
1.4x1@ 
1.9 
t.&d0 
1.5x10-' 
l.fxlO-' 
~.oXlW 
1.7x18 
LQXlB 
1.4xlW 

z!xl@ 
I:9x1s 
1.9x10-' 
!.3xlOJ 
l2%lW 
l&w 
i.&loI 
1.1x10 
il 
l&tlW 
1.7x10 
3RxlfP 
l2xloI 
LlxlO 
!.3nW 
5.8x10-' 
MM10-' 
l2XlB 
K3Xlbr 
1.4xloL 

1.8~10' 
39x104 

1.8~10' 
4.7x104 
8.1x104 
B.8xlO -' 
l.axlO 
l.oxl(r 
4.3xlP 
1.9xlW 
1.9x1@ 
3.&x10-' 
9.8x101 
8.8x109 
2.4x10-e 
82x10' 
1.1x10, 
82x10' 
lz%lOJ 
3.3x107 
8.4x10' 
1.5XlW 
4.5xlQ 
32%101 
B.7~19' 
3.3xlW 
4.3XlW 
4.9XlQ 
1.7x104 
1.0x18 
3.4x104 
!.OXlC 
3.4x104 
3.3xlor 
1.5x10 
l.!ixlW 
~.OxlO-' 
MXl(P 
1.1x101 
!&Xl01 
?.3x10-' 
!.axlO' 
L4xlQ 
I.(&lW 
L2XlW 
L7xlQ 
iAxl0' 
tZX1OJ 
I.lxlW 
!.&40-5 
l2XlW 
L3Xl@ 
2.4~19' 
1.3x10' 
,.9X104 
1.4x18 
3.6x101 
l.3xW 
3.7x19 
1.1x10 
l.lxW 
I2XlP 
I.5XlO' 
15X10 
I.lxlW 
22x104 
3dxw 
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Tc-98 .............. 
Tc-97m ........... 
Tc-97 .............. 
To-95 .............. 
Tc-99m ........... 
Tc-99 .............. 
Tel 18 ............ 

-Tat2tm ......... 
Tel.21 ............ 
Tel23m ......... 
Ta125m ......... 
Tal27m ......... 
Te-127 . .......... 
Tal29m ......... 
Tel29 . .......... 
Taltlm ......... 
Tel32 . .......... 
Th227 ............ 
TM28 ............ 

EEi :::::::::::: 
Th-231 ............ 
Th232 ............ 
Th234 ............ 
Th (naluml) .... 

Go 
............................ 

TM01 ............. 

:z 
............. 
............. 

- Tm187 ........... 
Tml8E ........... 
Tm170 ........... 
Tm)71 ........... 
u-230 ...... . ..... 
u-232 ............. 
u-233 ............. 
u234 ............. 
u-235 ............. 
u-235 ............. 
u-238 ............. 
u (nalural) ...... 
U(enridmd 

5%orless ). 
u@fl&hed 

mIxeltwl 
5%). 

u (depleted; ... 

v-48 ................ 
v-49 ................ 
w-178 ............. 
W-181 ............. 
w-185 ............. 
W-187 ............. 
W-l 88 ............. 
xe-122 ............ 
xe-123 ............ 
Xa127 ............ 
X613lm ......... 
X*133 ............ 
x*135 ............ 
Y-87 ................ 

Gii 
. .............. 
................ 

Y-Qlm ............. 
Y-91 ................ 
Y-92 ................ 
Y-93 ............ 
-189 ............ 

ElementUld 
atonlicnmbsr 

relkriun(52) . . . . . . . . 
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For the Nuclear Regulatory Commission. 
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\EN&EMENT \ PART II-PACKAGING AND TRANS- 

n Act of 1974, as 
A regulation or 

t to those Acts. 
The Commissio 

PORTATION OF RADIOACTIVE MA- 
TERIAL 

Subpart A-General Provisions 

Sec. 
71.0 Purpose and scope. 
71.1 Communications and records. 
71.2 Interpretations. 
71.3 Requirement for license. 
71.4 Definitions. 
71.5 Transportation of licensed material. 
71.6 Information collection requirements: 

OMB approval. 
71.6a Completeness and accuracy of infor- 

63, 81, 82, 101, mation. 
109 of the Ato ic 
, as amended; i” 

Subpart B-Exemptions 

ns speci- 
this sec- Subpart C-General licenses 

71.12 General license: NRC approved pack- 
age. 

71.13 Previously approved Type B package. 
71.14 General license: DOT specification 

container. 

as amended. 

71.16 General license: Use of foreign ap- 
proved package. 

71.18 General license: Type A, F’issile Class 
II package. 

71.20 General license: Restricted, bile 
Class II package. 

71.22 General license: Type A package, Fis- 
sile Class III shipment. 

71.24 General license: Restricted, FYssiIe 
Class III shipment. 

rckage. 
tl license: Type A package, Fis- 
III shipment. 
ti license: Restricted, FYssiIe 
hinment. 

\ c&nix& sanctions for willfQ $iolation Subpart D-Application for Package Approval 

71.39 Requirement for additional informa- 

Subpart E-Package Approval Standards 

71.41 Demonstration of compliance. 
71.43 General standards for all packages. 

71.47 External radiation standards for all 
7n 4 7n-5h.6, 70.8, 70.11, , 70.13, packages. 

‘7nlQ ‘7fl9R . 70.33. 71.51 Additional requirements for Type B 
.“.-, 1-.- -- 

70.13a, J 0.14, ,V.AV, .--, . 
70.34, Q35, 70.37, 70.61, 70.63; packages. 
70.7 a-- - -A - 71.52 Exemption for low specific activity 

ny:c z. 

y.62: 

/ (LSA) packages. 
I57 l&t 55077,&v. 24,199,$ 71.53 Fi&le material exemptions. 
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71.55 General requirements for all fissile 

material packages. 
71.57 Specific standards for a Pissile Class 

I package. 
71.59 Specific standards for a Pissile Class 

II package. 
71.61 Specific standards for a Pissile class 

III shipment. 
71.63 Special requirements for plutonium 

shipments. 
71.65 Additional requirements. 

Subpart F-Package and Special Form Tests 

71.71 Normal conditions of transport. 
71.73 Hypothetical accident conditions. 
71.75 Qualification of special form radioac- 

tive material. 
71.77 Tests for special form radioactive ma- 

terial. 

Subpart G-Operating Controls and Procedures 

71.81 Applicability of operating controls 
and procedures. 

71.83 Assumptions as to unknown proper- 
ties. 

71.85 Preliminary determinations. 
71.87 Routine determinations. 
71.88 Air transport of plutonium. 
71.89 Opening instructions. 
71.91 Records. 
71.93 Inspection and tests. 
71.95 Reports. 
71.97 Advance notification of shipment of 

nuclear waste. 
71.99 Violations. 
71.100 Criminai penalties. 

Subpart H--Quality Assurance 

71.101 Quality assurance requirements. 
71.103 Quality assurance organization. 
71.105 Quality assurance program. 
71.107 Package design control. 
71.169 Procurement document control. 
71.111 Instructions, procedures, and draw- 

ings. 
71.113 Document control. 
71.115 Control of purchased material, 

equipment, and services. 
71.117 Identification and control of materi- 

als, parts, and components. 
71.119 Control of special processes. 
71.121 Internal inspection. 
71.123 Test control. 
71.125 Control of measuring and test 

equipment. 
71.127 Handling, storage, and shipping con- 

trol. 
71.129 Inspection, test, and operating 

status. 
71.131 Nonconforming materials. parts, or 

components. 
71.133 Corrective action. 
71.135 Quality assurance records. 

-- 

6 71.0 

Sl?C. 
71.137 Audits. 
APPENDIX A-D EXEFWINATION OF A, and A* 

AUTHORITY: Sets. 53, 57, 62, 63. 81, 161, 
182, 183.68 Stat. 930.932, 933. 935. 948, 953, 
954, as amended (42 U.S.C. 2073, 2077, 2092, 
2093, 2111, 2201. 2232, 22331; sets. 201, as 
amended, 202, 206, 88 Stat. 1242, as amend- 
ed, 1244.1246 (42 U.S.C. 5841.5842.5846). 

Section 71.97 also issued under sec. 301, 
Pub. L. 96-295.94 Stat. 789-790. 

SOURCE: 48 FR 35607, Aug. 5, 1983, unless 
otherwise noted. 

Subpart A-General Provisions 

9 71.0 Purpose and scope. 
(a) This part establishes: ( 1) require- 

ments for packaging, preparation for 
shipment, and transportation of li- 
censed material: and (2) procedures 
and standards for NRC approval of 
packaging and shipping procedures for 
fissile material and for a quantity of 
other licensed material in excess of a 
Type A quantity. 

(b) The packaging and transport of 
licensed material are also subject to 
other parts of this chapter (e.g., Parts 
20, 21,30,39,40,70, and 73) and to the 
regulations of other agencies (e.g., the 
U.S. Department of Transportation 
(DOT) and the U.S. Postal Service 
(USPS) 9 having jurisdiction over 
means of transport. The requirements 
of this part are in addition to, and not 
in substitution for, other require- 
ments. 

(c) The regulations in this part 
apply to any certificate holder and to 
any licensee authorized by specific li- 
cense issued by the Commission to re- 
ceive, possess, use, or transfer licensed 
material if the licensee or certificate 
holder delivers that material to a 
common or contract carrier for trans- 
port or transports the material outside 
the confines of the licensee’s or certifi- 
cate holder’s facility, plant, or other 
authorized place of use. No provision 
of this part authorizes possession of li- 
censed material. 

(d) Exemptions from the require- 
ment for license in B 71.3 are specified 

*Postal Service Manual (Domestic Mail 
Manuall, section 124.3, which is incorporat- 
ed by reference at 39 CPR lll.l(l9741. 
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in P 71.10. General licenses for which 
no NRC package approval is required 
are issued in $8 71.14 through 71.24. 
The general license in 0 71.12 requires 
that an NRC certificate of compliance 
or other package approval be issued 
for the package to be used under the 
general license. Application for pack- 
age approval must be completed in ac- 
cordance with subpart D of this part, 
demonstrating that the design of the 
package to be used satisfies the pack- 
age approval standards contained in 
subpart E of this part as related to the 
tests of subpart F of this part. The 
transport of licensed material or deliv- 
ery of licensed material to a carrier for 
transport is subject to the operating 
controls and procedures requirements 
of subpart G of this part, to the qual-’ 
ity assurance requirements of subpart 
H of this part, and to the generitl pro- 
visions of subpart A of this part, in- 
cluding DOT regulations referenced in 
8 71.5. 
148 FR 35607, Aug. 5, 1983; 48 FR 38449, 
Aug. 24, 1983, as amended at 52 FR 8241, 
Mar. 17.1987; 56 FR 31499, July 10.19911 

9 71.1 Communications and records. 
(a) All communications concerning 

the regulations in this part should be 
addressed to the Director, Office of 
Nuclear Material Safety and Safe- 
guards, U.S. Nuclear Regulatory Com- 
mission, Washington, DC 20555, or 
may be delivered in person at the 
Commission Office at 2120 L Street 
NW, Washington, DC, or its Offices at 
11555 Rockville Pike, Rockville, MD. 

(b) Each record required by this part 
must be legible throughout the reten- 
tion period specified by each Commis- 
sion regulation. The record may be the 
original or a reproduced copy or a mi- 
croform provided that the copy or mi- 
croform is authenticated by author- 
ized personnel and that the microform 
is capable of producing a clear copy 
throughout the required retention 
period. The record may also be stored 
in electronic media with the capability 
for producing legible, accurate, and 
complete records during the required 
retention period. Records such as let- 
ters, drawings, specifications, must in- 
clude all pertinent information such as 
stamps, initials, and signatures. The iii 
censee shall maintain adequate safe- 

0 71.1 10 CFR Ch. I (l-1-93 Edition) 

guards against tampering with and 
loss of records. 
C53 FR 4111, Feb. 12.1988, as amended at 53 
FR 19256, May 27, 1988; 53 FR 43421. Oct. 
27.19881 

0 71.2 Interpretations. 
Only written interpretations of the 

regulations in this part by the Com- 
mission’s General Counsel are binding 
upon the Commission. 

Q 71.3 Requirement for license. 
A licensee subject to the regulations 

in this part may not (a) deliver any li- 
censed material to a carrier for trans- 
port or (b) transport licensed material 
except as authorized in a general li- 
cense or a specific license issued by the 
Commission, or as exempted in this 
part. 

Q 71.4 Definitions. 
The following terms are as defined 

here for the purpose of this part. 
Throughout this part, the standards 
are expressed in metric units: the ap- 
proximate English equivalents pre- 
sented in parentheses are for informa- 
tion only. 

A I means the maximum activity of 
special form radioactive material per- 
mitted in a Type A package. A I means 
the maximum activity of radioactive 
material, other than special form ra- 
dioactive material, permitted in a 
Type A package. These values are 
either listed in Appendix A of this 
part, Table A-l, or may be derived in 
accordance with the procedure pre- 
scribed in Appendix A of this part. 

Currier means a person engaged in 
the transportation of passengers or 
property by land or water as a 
common, contract, or private carrier, 
or by civil aircraft. 

Certificate holder means a person 
who holds a certificate of compliance, 
or other package approval issued by 
the Commission. 

Close reflection by uxzter means im- 
mediate contact by water of sufficient 
thickness for maximum reflection of 
neutrons. 

Containment system means the com- 
ponents of the packaging intended to 
retati the radioactive material during 
transport. 
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Nuclear Regulatory Commission 

Conveyance means any vehicle, air- 
craft, vessel, freight container, or 
hold, compartment, or defined deck 
area of an inland waterway craft or 
seagoing vessel. 

Exclusive use (also referred to in 
other regulations as “sole use” or “full 
load”) means the sole use of a convey- 
ance by a single consignor and for 
which all initial, intermediate, and 
final loading and unloading are carried 
out in accordance with the direction of 
the consignor or consignee. 

Fissile class(fkation means the cate- 
gorization of fissile material packages 
into one of the following three classes 
according to the controls needed to 
provide nuclear criticality safety 
during transportation: 

(1) FGsile Class I: A package which 
may be transported in unlimited num- 
bers and in any arrangement, and 
which requires no nuclear criticality 
safety controls during transportation. 
A transport index is not assigned for 
purposes of nuclear criticality safety 
but may be required because of exter- 
nal radiation levels. 

Low specific activity material means 
any of the following: 

(1) Uranium or thorium ores and 
physical or chemical concentrates of 
those ores; 

(2) U&radiated natural or depleted 
uranium or unirradiated natural thori- 
um; 

(3) Tritium oxide in aqueous solu- 
tions provided the concentration does 
not exceed 5.0 millicuries per millili- 
ter; 

(4) Material in which the radioactiv- 
ity is essentially uniformly distributed 
and in which the estimated average 
concentration per gram of contents 
does not exceed: 

(2) Missile Class II: A package which 
may be transported together with 
other packages in any arrangement 
but, for criticality control, in numbers 
which do not exceed an aggregate 
transport index of 50. These ship- 
ments require no other nuclear criti- 
cality safety control during transpor- 
tation. Individual packages may have 
a transport index not less than 0.1 and 
not more than 10. 

(3) I%ssile Class III: A shipment of 
packages which is controlled in trans- 
portation by specific arrangements be- 
tween the shipper and the carrier to 
provide nuclear criticality safety. 

(0 0.0001 millicurie of radionuclides 
for which the & quantity in Appendix 
A of this part is not more than 0.05 
curie; 

(ii) 0.005 millicurie of radionuclides 
for which the AZ quantity in Appendix 
A of this part is more than 0.05 curie, 
but not more than 1 curie; or 

(iii) 0.3 millicurie of radionuclides 
for which the AZ quantity in Appendix 
A of this part is more than 1 curie. 

(5) Objects of nonradioactive materi- 
al externally contaminated with radio- 
active material, provided that the ra- 
dioactive material is not readily dis- 
persible and the surface contamina- 
tion, when averaged over an area of 1 
square meter, does not exceed 0.0001 
millicurie (220,000 disintegrations per 
minute) per square centimeter of ra- 
dionuclides for which the AZ quantity 
in Appendix A of part 71 is not more 
than 0.05 curie, or 0.001 millicurie 
(2,200,OOO disintegrations per minute) 
per square centimeter for other ra- 
dionuclides. 

Fissile material and fissile radionu- 
elides: “mile material” means any 
material consisting of or containing 
one or more fissile radionuclides. Fis- 
sile radionuclides are plutonium-238, 
plutonium-239, plutonium-241, urani- 
um-233, and uranium-235. Neither nat- 
ural nor depleted uranium is fissile 
material. Fissile materials are classi- 
fied in this section according to the 
controls needed to provide nuclear 
criticality safety during transporta- 
tion. Certain exclusions are provided 
in g 71.53. 

Maximum normal operating pres- 
sure means the maximum gauge pres- 
sure that would develop in the con- 
tainment system in a period of one 
year under the heat test specified in 
Q 71.71(c)(l), in the absence of venting, 
external cooling by an ancillary 
system, or operational controls during 
transport. 

211 

Natural thorium means thorium 
with the naturally occurring distribu- 
tion of thorium isotopes (essentially 
100 weight percent thorium-232). 

Normal form radioactive material 
means radioactive material which has 
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not been demonstrated to qualify as 
“special form radioactive material.” 

Optimum interspersed hydrogenous 
moderation means the presence of hy- 
drogenous material between packages 
to such an extent that the maximum 
nuclear reactivity results. 

Package means the packaging to- 
gether with its radioactive contents as 

-presented for transport. 
(1) Fissile material package means a 

fissile material packaging together 
with its fissile contents. 

(2) Type B package means a Type B 
package together with its radioactive 
contents. On approval, a Type B pack- 
age design is designated by NRC as 
B(U) unless the package has a maxi- 
mum normal operating pressure of 
more than 700 kilopascal (100 lb/in? 
gauge or a pressure relief device which 
would allow the release of radioactive 
material to the environment under the 
tests specified in 0 71.73 (hypothetical 
accident conditions), in which case it 
will receive a designation B(M). B(U) 
refers to the need for unilateral ap- 
proval of international shipments; 
B(M) refers to the need for multilater- 
al approval. There is no distinction 
made in how packages with these des- 
ignations may be used in domestic 
transportation. To determine their dis- 
tinction for international transporta- 
tion, see DOT regulations in 49 CFR 
part 173. A Type B package approved 
prior to September 6, 1983, was desig- 
nated only as Type B. Limitations on 
its use are specified in 0 71.13. 

Packaging means the assembly of 
components necessary to ensure com- 
pliance with the packaging require- 
ments of this part. It may consist of 
one or more receptacles, absorbent 
materials, spacing structures, thermal 
insulation, radiation shielding, and de- 
vices for cooling or absorbing mechani- 
cal shocks. The vehicle, tie-down 
system, and auxiliary equipment may 
be designated as part of the packaging. 

Special form radioactive material 
means radioactive material which sat- 
isfies the following conditions: 

(1) It is either a single solid piece or 
is contained in a sealed capsule that 
can be opened only by destroying the- 
capsule; 

(2) The piece or capsule has at least 
one dimension not less than 5 millime- 
ters (0.197 inch); and 

(3) It satisfies the test requirements 
of 0 71.75. 
A special form encapsulation designed 
in accordance with the requirements 
of H 71.4(o) of this part in effect on 
June 30,1983, and constructed prior to 
July 1, 1985 may continue to be used. 
A special form encapsulation either 
designed or constructed after June 30, 
1985 must meet requirements of this 
paragraph applicable at the time of its 
design or construction. 

Specific activity of a radionuclide 
means the radioactivity of the radio- 
nuclide per unit msss of that nuclide. 
The specific activity of a material in 
which the radionuclide is essentially 
uniformly distributed is the radioactiv- 
ity per unit mass of the material. 

State means the several States of the 
Union, the District of Columbia, the 
Commonwealth of Puerto Rico, the 
Virgin Islands, Guam, American 
Samoa, the trust Territory of the Pa- 
cific Islands, and the Commonwealth 
of the Northern Mariana Islands. 

Transport index means the dimen- 
sionless number (rounded up to the 
first decimal place) placed on the label 
of a package to designate the degree of 
control to be exercised by the carrier 
during transportation. The transport 
index is determined as follows: 

(1) The number expressing the max- 
imum radiation level in millirem per 
hour at 1 meter from the external sur- 
face of the package; or 

(2) For Fissile Class II packages, the 
number expressing the maximum radi- 
ation level in millirem per hour at 1 
meter from the external surface of the 
package, or the number obtained by 
dividing 50 by the allowable number of 
the packages which may be transport- 
ed together as determined under 
B 71.59, whichever number is larger. 

Type A quantity means a quantity of 
radioactive material, the aggregate ra- 
dioactivity of which does not exceed 
A1 for special form radioactive materi- 
al or AZ for normal form radioactive 
material, where A1 and A, are given in 
Appendix A of this part or may be de- 
termined by procedures described in 
Appendix A of this part. 
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Type B quantity means a quantity of 
radioactive material greater than a 
Type A quantity. 

Uranium-natural depleted enriched 
( 1) Natural uranium means uranium 

with the naturally occurring distribu- 
tion of uranium isotopes (approxi- 
mately 0.711 weight percent uranium- 
235, and the remainder essentially ura- 
nium-238). 

(2) Depleted uranium means urani- 
um containing less uranium-235 than 
the naturally occurring distribution of 
uranium isotopes. 

(3) Enriched uranium means urani- 
um containing more uranium-235 than 
the naturally occurring distribution of 
uranium isotopes. 
C48 F'R 35607, Aug. 5, 1983; 48 F’R 38449, 
Aug. 24.1983; 56 FFt 31499, July 10.19911 

6 71.5 Transportation of licensed material. 
(a) Each licensee who transports li- 

censed material outside of the con- 
fines of its plant or other place of use, 
or who delivers licensed material to a 
carrier for transport, shah comply 
with the applicable requirements of 
the regulations appropriate to the 
mode of transport of DOT in 49 CPR 
Parts 170 through 189. 

(1) The licensee shall particularly 
note DOT regulations in the following 
areas: 

(0 Packaging-49 CPR part 173, Sub- 
parts A and B and $0 173.401 through 
173.478. 

(ii) Marking and labeling-49 CPR 
part 172, subpart D and 88 172.400 
through 172.407; 172.436 through 
172.440. 

(iii) Placarding-49 CPR part 172.500 
through 172.519, 172.556 and Appendi- 
ces B and C. 

(iv) Monitoring-49 CFR part 172, 
subpart C. 

(v) Accident reporting-49 CFR part 
171.15 and 171.16. 

(vi) Shipping papers-49 CPR part 
172, subpart C. 

(2) The licensee shah also note DOT 
regulations pertaining to the following 
modes of transportation: 

(i) Rail49 CPR part 174, Subparts 
A-D and K. 

(ii) Air49 CFR part 176, Subparts 
A-D and M. 

(iii) Vessel49 CFR part 176, Sub- 
parts A-D and M. 

0 71.6a 

(iv) Public Highway-49 CPR part 
177. 

(b) If DOT regulations are not appli- 
cable to a shipment of licensed materi- 
al by rail, highway, or water because 
the shipment or the transportation of 
the shipment is not in interstate or 
foreign commerce, or to a shipment of 
licensed material by air because the 
shipment is not transported in civil 
aircraft, the licensee shah conform to 
the standards and requirements of the 
DOT specified in paragraph (a) of this 
section to the same extent as if the 
shipment or transportation were in 
interstate or foreign commerce or in 
civil aircraft. A request for modifica- 
tion, waiver, or exemption from those 
requirements, and any notification re- 
ferred to in those requirements, must 
be filed with or made to the Director, 
Office of Nuclear Material Safety and 
Safeguards, U.S. Nuclear Regulatory 
Commission, Washington, DC 20555. 

0 71.6 Information collection require- 
ments: OMB approval. 

(a) The Nuclear Regulatory Commis- 
sion has submitted the information 
collection requirements contained in 
this part to the Office of Management 
and Budget (OMB) for approval as re- 
quired by the Paperwork Reduction 
Act of 1980 (44 U.S.C. 3501 et seq.). 
OMB has approved the information 
collection requirements contained in 
this part under control number 3150- 
0008. 

(b) The approved information collec- 
tion requirements contained in this 
part appear in 08 71.5, 71.12, 71.31, 
71.33, 71.35, 71.37, 71.85, 71.87, 71.89, 
71.91,71.93, 71.95.71.97, 71.101, 71.103, 
71.105, 71.107, 71.109, 71.111, 71.113, 
71.115, 71.117, 71.119, 71.121, 71.123, 
71.125, 71.127, 71.129, 71.131, 71.133, 
71.135, and 71.137. 
C49 FR 19628, May 9.19841 

Q 71.6a Completeness and accuracy of in- 
formation. 

(a) Information provided to the 
Commission by an applicant for a li- 
cense or by a licensee or information _ 
required by statute or by the Commis- 
sion’s regulations, orders, or license 
conditions to be maintained by the ap- 
plicant or the licensee shall be com- 
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plete and accurate in all material re- 
spects. 

(b) Each applicant or licensee shall 
notify the Commission of information 
identified by the applicant or licensee 
as having for the regulated activity a 
significant implication for public 
health and safety or common defense 
and security. An applicant or licensee 

-- violates this paragraph only if the ap- 
plicant or licensee fails to notify the 
Commission of information that the 
applicant or licensee has identified as 
having a significant implication for 
public health and safety or common 
defense and security. Notification 
shall be provided to the Administrator 
of the appropriate Regional Office 
within two working days of identifying 
the information. This requirement is 
not applicable to information which is 
already required to be provided to the 
Commission by other reporting or up- 
dating requirements. 
152 FR 49373, Dec. 31.19871 

Subpart B-Exemptions 

0 71.7 Specific exemptions. 
On application of any interested 

person or on its own initiative, the 
Commission may grant any exemption 
from the requirements of the regula- 
tions in this part that it determines is 
authorized by law and will not endan- 
ger life or property or the common de- 
fense and security. 

0 71.9 Exemption of physicians. 
Any physician licensed by a State of 

the United States to dispense drugs in 
the practice of medicine is exempt 
from 071.5 with respect to transport 
by the physician of licensed material 
for use in the practice of medicine. 
However, any physician operating 
under this exemption must be licensed 
under 10 CFR part 35. 

g 71.10 Exemption for low level materials. 
(a) A licensee is exempt from all re- 

quirements of this part with respect to 
shipment or carriage of a package con- 
taming radioactive material having a 
specific activity not greater than 0.002 
microcurie/gram. 

(b) A licensee is exempt-from ah rei 
quirements of this part, other than 

10 CFR Ch. I (l-l-93 Edition) 

8 71.5 and 8 71.88, with respect to ship- 
ment or carriage of the following 
packages: 

(1) A package containing no more 
than a Type A quantity of radioactive 
material if the package contains no fis- 
sile material or if the fissile material 
exemption standards of 8 71.53 are sat- 
isfied; or 

(2) A package transported between 
locations within the United States 
which contains only americium or plu- 
tonium in special form with an aggre- 
gate radioactivity not to exceed 20 
curies, if the package contains no fis- 
sile material or if the fissile material 
exemption standards of j 71.53 are sat- 
isfied. 

Subpart G-General licenses 

§ 71.12 General license: NRC approved 
package. 

(a) A general license is hereby issued 
to any licensee of the Commission to 
transport, or to deliver to a carrier for 
transport, licensed material in a pack- 
age for which a license, certificate of 
compliance, or other approval has 
been issued by the NRC. 

(b) This general license applies only 
to a licensee who has a quality assur- 
ance program approved by the Com- 
mission as satisfying the provisions of 
subpart H of this part. 

(c) This general license applies only 
to a licensee who: 

(1) Has a copy of the specific license, 
certificate of compliance, or other ap- 
proval of the package and has the 
drawings and other documents refer- 
enced in the approval relating to the 
use and maintenance of the packaging 
and to the actions to be taken prior to 
shipment: 

(2) Complies with the terms and con- 
ditions of the license, certificate, or 
other approval, as applicable, and the 
applicable requirements of Subparts 
A, G, and H of this part; and 

(3) Submits in writing to the Direc- 
tor, Office of Nuclear Material Safety 
and Safeguards, U.S. Nuclear Regula- 
tory Commission, Washington, DC 
20555, prior to the licensee’s first use 
of the package, the licensee’s name 
and license number and the package 
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identification number specified in the 
package approval. 

(d) This general license applies only 
when the package approval authorizes 
use of the package under this general 
license. 

(e) For previously approved Type B 
packages which are not designated as 
either B(U) or B(M) in the NRC Cer- 
tificate of Compliance, this general li- 
cense is subject to the additional re- 
strictions of 8 71.13. 
C48 FFt 35607, Aug. 5, 1983; 48 FR 38449, 
Aug. 24,19831 

9 71.13 Previously approved Type B pack- 
age. 

(a) A Type B package previously ap- 
proved by the NRC, but not designat- 
ed as B(U) or B(M) in the NRC Certif- 
icate of Compliance, may be used 
under the general license of 0 71.12 
with the following additional limita- 
tions: 

( 1) Fabrication of the packaging was 
satisfactorily completed before August 
31, 1986, as demonstrated by applica- 
tion of its model number in accord- 
ance with Q 71.85(c); and 

(2) The package may not be used for 
a shipment to a location outside the 
United States after August 31, 1986, 
except under special arrangement ap- 
proved by DOT in accordance with 49 
CFR 173.471. 

(b) The NRC will approve modifica- 
tions to the design and authorized con- 
tents of a Type B package previously 
approved by the NRC, but not desig- 
nated as B(U) or B(M) in the NRC 
Certificate of Compliance, provided: 

(1) The modifications are not signifi- 
cant with respect to the design, oper- 
ating characteristics, or safe perform- 
ance of the containment system when 
the package is subjected to the tests 
specified in $5 71.71 and 71.73; and 

(2) The modification to the package 
satisfies the requirements of this part. 

(c) The NRC will revise the package 
identification number to designate 
previously approved Type B package 
designs as B(U) or B(M) after receipt 
of an application demonstrating that 
the design meets the requirements of 
this part. 

0 71.16 

§ 71.14 General license: DOT specification 
container. 

(a) A general license is issued to any 
licensee of the Commission to trans- 
port or to deliver to a carrier for trans- 
port licensed material in a specifica- 
tion container for fissile material or 
for a Type B quantity of radioactive 
material as specified in the regulations 
of DOT in 49 CFR Parts 173 and 178. 

(b) This general license applies only 
to a licensee who has a quality assur- 
ance program approved by the Com- 
mission as satisfying the provisions of 
subpart H of this part. 

tc) This general license applies only 
to a licensee who: 

(1) Has a copy of the specification; 
and 

(2) Complies with the terms and con- 
ditions of the specification and the ap- 
plicable requirements of Subparts A, 
G, and H of this part. 

(d) This general license is subject to 
the limitation that the specification 
container may not be used for a ship- 
ment to a location outside the United 
States after August 31, 1986, except 
under special arrangements approved 
by DOT in accordance with 49 CFR 
173.472. 

$I 71.16 General license: Use of foreign ap- 
proved package. 

(a) A general license is issued to any 
licensee of the Commission to trans- 
port or to deliver to a carrier for trans- 
port licensed material in a package the 
design of which has been approved in 

‘a foreign national competent author- 
ity certificate which has been revali- 
dated by DOT as meeting the applica- 
ble requirements of 49 CFR 171.12. 

(b) This general license applies only 
to shipments made to or from loca- 
tions outside the United States. 

tc) This general license applies only 
to a licensee who: 

(1) Has a copy of the applicable cer- 
tificate, the revalidation, and the 
drawings and other documents refer- 
enced in the certificate relating to the 
use and maintenance of the packaging 
and to the actions to be taken prior to 
shipment; and 

(2) Complies with the terms and con- 
ditions of the certificate and revalida- 
tion and with the applicable require- 
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ments of Subparts A, G, and H of this 
part. With respect to the quality as- 
surance provisions of subpart H of this 
part, the licensee is exempt from 
design, construction, and fabrication 
considerations. 
C48 FFt 35607, Aug. 5. 1983: 48 FR 38449, 
Aug. 24.19831 - 
0 71.18 General license: Type A, Fissile 

Class II package. 
(a) A general license is issued to any 

licensee of the Commission to trans- 
port fissile material, or to deliver fis- 
sile material to a carrier for transport, 
without complying with the package 
standards of Subparts E and F of this 
part if the material is shipped as a Fis- 
sile Class II package. 

(b) This general license applies only 
when a package contains no more than 
a Type A quantity of radioactive mate- 
rial, including only one of the follow- 
ing: 

(1) Up to 40 grams of uranium-235; 
or 

(2) Up to 30 grams of uranium-233; 
or 

(3) Up to 25 grams of the fissile ra- 
dionuclides of plutonium, except that 
for encapsulated plutonium-beryllium 
neutron sources in special form, an A1 
quantity of plutonium may be present; 
or 

(4) A combination of fissile radionu- 
elides in which the sum of the ratios 
of the amount of each radionuclide to 
the corresponding maximum amounts 
in paragraphs (b) (11, (21, and (3) of 
this section does not exceed unity. 

(c) This general license applies only 
when, except as specified below for en- 
capsulated plutonium-beryllium 
sources, a package containing more 
than 15 grams of fissile radionuclides 
is labeled with a transport index not 
less than the number given by the fol- 
lowing equation, where the package 
contains x grams of uranium-235, y 
grams of uranium-233 and z grams of 
the fissile radionuclides of plutonium: 

Minimum Transport Index = l- 
15 

- 
x+y+z 

For a package in which the only fissile 
material is in the form of encapsulated 
plutonium-beryllium neutron sources 
in special form, the transport index 
based on criticality considerations may 
be taken as 0.026 times the number of 
grams of the fissile radionuclides of 
plutonium in excess of 15 grams. In all 
cases, the transport index must be 
rounded up to one decimal place, and 
may not exceed 10.0. 
148 FR 35607, Aug. 5, 1983; 48 F’R 38449, 
Aug. 24.1983; 48 FR 51903, Nov. 15.19831 

Q 71.20 General license: Restricted, Fissile 
Class II package. 

(a) A general license is issued to any 
licensee of the Commission to trans- 
port fissile material, or to deliver fis- 
sile material to a carrier for transport, 
without complying with the package 
standards of Subparts E and F of this 
part if the material is shipped as a Fis- 
sile Class II package. - 

(b) This general license applies only 
when: 

(1) The package contains no more 
than a Type A quantity of radioactive 
material: and 

(2) Neither beryllium nor hydroge- 
nous material enriched in deuterium is 
present; and 

(3) The total mass of graphite 
present does not exceed 150 times the 
total mass of uranium-235 plus pluto- 
nium; and 

(4) Substances having a higher hy- 
drogen density than water, e.g., cer- 
tain hydrocarbon oils, are not present, 
except that polyethylene may be used 
for packing or wrapping; and 

(5) Uranium-233 is not present, and 
the amount of plutonium does not 
exceed 1% of the amount of uranium- 
235; and 

(6) The amount of uranium-235 is 
limited as follows: 

(0 If the fissile radionuclides are not 
uniformly distributed, the maximum 
amount of uranium-235 per package 
may not exceed the value given in 
Table I of this part; or 
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TABLE I-PERMISSIBLE MASS OF URANIUM-235 cordance with Table I or Table II of 

PER FISSILE CLASS II PACKAGE APPLICABLE this part as applicable. 
TO 0 71.20(b)(6)(i) C48 F’Ft 3560’7. Aug. 5, 1983; 48 F’Ft 38449, 

[Non-uniform distribution1 Aug. 24,19831 

I 
7 

I 

> 
; I 

: 

e 

3 
j 

f- 
S 

e 
e 
I- 

Uranium enrichment in 
weight percent of uranium- 

235 not exceeding 

24 
20 
15 
11 
10 

9.5 
9 
6.5 
6 
7.5 
7 
6.5 
6 
5.5 
5 
4.5 
4 
3.5 
3 
2.5 
2 
1.5 
1.35 
1 
0.92 

Permissible maximum grams 
of uranium-235 per package 

40 
42 
45 
46 
51 
52 
54 
55 
57 
59 
60 
62 
65 
66 
72 
76 
60 
66 

100 
120 
164 ’ 
272 
320 
660 

1.200 

(ii) If the fissile raciionuclides are 
distributed uniformly (i.e., cannot 
form a lattice arrangement within the 
packaging) the maximum amount of 
uranium-235 per package may not 
exceed the value given in Table II of 
this part; and 
TABLE II-PERMISSIBLE MASS OF URANIUM- 

235 PER FISSILE CLASS II PACKAGE APPLICA- 
BLE TO 9 71.2O(b)(6)(ii) 

CUniform distrtbutionl 

Uranium enrichment in 
weight percent of uranium- 

235 not exceeding 
Permissible maximum grams 
of uranium-235 per package 

4 
3.5 
3 
2.5 
2 
1.5 
1.35 

871.22 General license: Type A package, 
Fiasile Class III shipment. 

(a) A general license is issued to any 
licensee of the Commission to trans- 
port fissile material, or to deliver fis- 
sile material to a carrier for transport, 
without complying with the package 
standards of Subparts E and F of this 
part if limited material is shipped as a 
Fissile Class III shipment. 

(b) This general license applies only 
when a package contains no more than 
a Type A quantity of radioactive mate- 
rial and no more than 400 grams total 
of the Missile radionuclides of plutoni- 
um encapsulated as plutonium-berylli- 
um neutron sources in special form. 

tc) This general license applies only 
when the fissile radionuclides in the 
Fissile Class III shipment exceeds 
none of the following: 

( 1) 509 grams of uranium-235; or 
(2) 390 gmms total of uranium-233, 

and the fissile radionuclides of pluto- 
nium: or 

(3) A total quantity of uranium-233, 
uranium-235, and the fissile radionu- 
elides of plutonium such that the sum 
of the ratios of the quantity of each 
radionuclide to the quantity specified 
in paragraphs (c)(l) and (c)(2) of this 
section exceeds unity; or 

(4) 2590 grams total of the fissile ra- 
dionucilides of plutonium encapsulated 
as plutonium-beryllium neutron 
sources in special form. 

(d) This general license applies only 
when shipment of these packages is 
made under procedures specifically au- 
thorized by DOT in accordance with 
49 CFR part 173 of its regulations to 
prevmt loading, transport or storage 
of these packages with other Fissile 
Class II packages or Fissile Class III 
shipments. 

0 71.24 General license: Restricted, Fissile 

(7) The transport index of each Claae III shipment. 

package based on criticality consider- (a) A general license is issued to any 
ations is taken as 10 times the number licensee of the Commission to trans- 
of grams of uranium-235 in the pack- port fissile material, or to deliver fis- 
age divided by the maximum allowable sile material to a carrier for transport, 
number of grams per package in ac- without complying with the package 
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standards of Subparts E and F of this 
part if limited material is shipped as a 
Fissile Class III shipment. 

(b) This general license applies only 
when: 

TABLE III-PERMISSIBLE MASS OF URANIUM- 
235 PER FISSILE CLASS Ill SHIPMENT APPLI- 
CABLE TO 6 71.24(b)(6)(i)-Continued 

[NonUniform distribution] 

(1) No package contains more than a 
Type A quantity of radioactive materi- 
al; and 

Uranium enrichment in Permissible maximum grams 
weight percent of uranium- of uranium-235 per 

235 not exceeding consignment 

- (2) The packaging does not incorpo- 
rate lead shielding exceeding 5 cm in 
thickness, tungsten shielding, or ura- 
nium shielding; and 

(3) Neither beryllium nor hydroge- 
nous material enriched in deuterium is 
present: and 

(4) The total mass of graphite 
present does not exceed 150 times the 
total mass of uranium-235 and plutoni- 
um; and 

(5) Substances having a higher hy-’ 
drogen density than water, e.g., cer- 
tain hydrocarbon oils, are not present, 
except that polyethylene may be used 
for packing or wrapping, and 

5 900 
4.5 950 
4 1.~ 

3.5 1.100 
3 1,250 

2.5 1.500 
2 2,050 

1.5 3,400 
1.35 4,000 

1 6,500 
0.92 15,000 

(6) For fissile contents containing no 
uranium-233 and less than 1% total 
plutonium: 

(ii) If the fissile radionuclides are 
distributed uniformly and cannot form 
a lattice arrangement within the pack- 
aging, the maximum amount of urani- 
urn-235 per shipment does not exceed 
the value given in Table IV of this 
part: and 

(i) If the fissile radionuclides are not 
uniformly distributed, the maximum 
amount of uranium-235 per consign- 
ment does not exceed the value given 
in Table III of this part; or 

TABLE IV-PERMISSIBLE MASS OF URANIUM- 
235 PER FISSILE CLASS Ill SHIPMENT APPLI- 
CABLE TO 5 71.24(b)(6)(ii) 

Wniform distribution] 

TABLE III-PERMISSIBLE MASS OF URANIUM- 
235 PER FISSILE CLASS Ill SHIPMENT APPLI- 

Uranium enrichment in Permissible maximum grams 
weight percent of uranium- of uranium-235 per 

235 not exceeding consignment 

4 1,050 
3.5 1,150 
3 1,400 

2.5 1,600 
2 3,000 

1.5 7.000 
1.35 10,000 

20 520 
15 560 
11 600 
10 640 
9.5 655 
9 675 

6.5 690 
6 710 

7.5 730 
7 750 

6.5 760 
6 810 

5.5 650 

CABLE TO 5 71.24(b)(6)(i) 
CNonUniform distribution1 _ 

Uranium enrichment in PermissiMe maximum grams 
weight percent of uranium- of uranium-235 per 

235 not exceeding consignment 

(7) For fissile contents containing 
uranium-233 or more than 1% plutoni- 
um, the total mass of fissile material 
per shipment is limited so that the 
sum of the number of grams of urani- 
um-235 divided by 400, the number of 
grams of plutonium divided by 225, 
and the number of grams of uranium- 
233 divided by 250 does not exceed 
unity as expressed in the formula 
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m-2fianium 
grams 

plutonium 
+ 

400 grams 225 g-mms 

$71.35 

*-2tFium 
+ 22 1; and 

250 grams 

(8) The transport must be direct to 
the consignee without any intermedi- 
ate transit storage; and 

(9) Shipment of these packages is 
made under procedures specifically au- 
thorized by DOT in accordance with 
49 CFR part 173 of its regulations to 
prevent loading, transport or storage 
of these packages with other Eissile 
Class II packages or Eissile Class III 
shipments. 
148 F'Ft 35607, Aug. 5, 1983; 48 FR 38449, 
Aug. 24.19831 

Subpart D-Application for Package 
Approval 

Q 71.31 Contents of application. 
(a) An application for an approval 

under this part must include, for each 
proposed packaging design, the follow- 
ing information: 

( 1) A package description as required 
by 0 71.33; 

(2) A package evaluation as required 
by 5 71.35; 

(3) A quality assurance program de- 
scription as required by 8 71.37; 

(4) In the case of fissile material, an 
identification of the proposed fissile 
class. 

(b) Except as provided in B 71.13, an 
application for modification of a pack- 
age design, whether for modification 
of the packaging or authorized con- 
tents, must include sufficient informa- 
tion to demonstrate that the proposed 
design satisfies the package standards 
in effect at the time the application is 
filed. 
C48 F'Ft 35607, Aug. 5, 1983; 48 F’R 38449, 
Aug. 24,19831 

8 71.33 Package description. 
The application must include a de- 

scription of the proposed package in 
sufficient detail to identify the pack- 
age accurately and provide a sufficient 
basis for evaluation of the package. 
The description must include: 

(al With respect to the packaging: 
(11 Classification as Type B(U), Type 

B(M), or fissile material packaging; 

(2) Gross weight; 
(3) Model number; 
(4) Identification of the containment 

system; 
(51 Specific materials of construc- 

tion, weights, dimensions, and fabrica- 
tion methods of: 

(0 Receptacles; 
(ii) Materials specifically used as 

nonfissile neutron absorbers or moder- 
ators; 

(iii) Internal and external structures 
supporting or protecting receptacles: 

(iv) Valves, sampling ports, lifting 
devices, and tie-down devices: 

(v) Structural and mechanical means 
for the transfer and dissipation of 
heat; and 

(6) Identification and volumes of 
any receptacles containing coolant. 

(b) With respect to the contents of 
the package: 

(1) Identification and maximum ra- 
dioactivity of radioactive constituents; 

(2) Identification and maximum 
quantities of fissile constituents; 

(3 1 Chemical and physical form; 
(4) Extent of reflection, the amount 

and identity of nonfissile materials 
used as neutron absorbers or modera- 
tors, and the atomic ratio of modera- 
tor to fissile constituents; 

(5) Maximum normal operating pres- 
sure: 

(6) Maximum weight; 
(7) Maximum amount of decay heat; 

and 
(8) Identification and volumes of 

any coolants. 
148 F'R 35607, Aug. 5, 1983; 48 FR 38449, 
Aug. 24.19831 

Q 71.35 Package evaluation. 
The application must include: 
(a) A demonstration that the pack- 

age satisfies the standards specified in 
Subparts E and F of this part; 

(b) For a Fissile Class II package, 
the allowable number of packages 
which may be transported in the same 
vehicle in accordance with 8 71.59; and 

(cl For a Fissile Class III shipment, 
any proposed special controls and pre- 
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cautions for transport, loading, un- 
loading, and handling, and any pro- 
posed special controls in the event of 
accident or delay. 

9 71.37 Quality assurance. 
(a) The applicant shall describe the 

quality assurance program (see sub- 
part H of this part) for the design, fab- 
rication, assembly, testing, mainte- 
nance, repair, modification, and use of 
the proposed package. 

(b) The applicant shall identify any 
established codes and standards pro- 
posed for use in package design, fabri- 
cation, assembly, testing, maintenance, 
and use. In the absence of any codes 
and standards, the applicant shall de- 
scribe the basis and rationale used to 
formulate the package quality assur- 
ance program. 

(c) The applicant shall identify any 
specific provisions of the quality assur- 
ance program which are applicable to 
the particular package design under 
consideration, including a description 
of the leak testing procedures. 

9 il.39 Requirement for additional infor- 
mation. 

The Commission may at any time re- 
quire additional information in order 
to enable it to determine whether a li- 
cense, certificate of compliance, or 
other approval should be granted, 
denied, modified, suspended, or re- 
voked. . 

Subpart E-Package Approval 
Standards 

0 71.41 Demonstration’of compliance. 
(a) The effects on a package of the 

tests specified in Q 71.71 (Normal Con- 
ditions of Transport) and the tests 
specified in 5 71.73 (Hypothetical Acci- 
dent Conditions) must be evaluated by 
subjecting a sample package or scale 
model to test, or by other method of 
demonstration acceptable to the Com- 
mission, as appropriate for the par- 
ticular feature being considered. 

(b) Taking into account the type of 
vehicle, the method of securing or at- 
taching the package, and the controls 
to be exercised by the shipper, the 
Commission may permit the shipment 
to be evaluated together with the 
transporting vehicle. 

10 CFR Ch. I (l-1-93 Edition) 

(c) Environmental and test condi- 
tions different from those specified in 
88 71.71 and 71.73 may be approved by 
the Co mmission if the controls pro- 
posed to be exercised by the shipper 
are demonstrated to be adequate to 
assure the safety of the shipment. 

Q 71.43 General standards for all pack- 
ages. 

(a) The smallest overall dimension 
of a package must not be less than 10 
cm (four in.). 

(b) The outside of a package must 
incorporate a feature, such as a seal, 
which is not readily breakable, and 
which, while intact, would be evidence 
that the package has not been opened 
by unauthorized persons. 

(c) Each package must include a con- 
tainment system securely closed by a 
positive fastening device which cannot 
be opened unintentionally. 

(d) A package must be of materials 
and construction which assure that 
there will be no significant chemical, 
galvanic, or other reaction among the 
packaging components or between the 
packaging components and the pack- 
age contents, including possible reac- 
tion resulting frc;n inleakage of water 
to the maximum: credible extent. 

(e) A package valve or other device, 
the failure of which would allow radio- 
active contents to escape, must be pro- 
tected against unauthorized operation 
and, except for a pressure relief 
device, must be provided with an en- 
closure to retain any leakage. 

(f) A package must be designed, con- 
structed, and prepared for shipment so 
that under the tests specified in 
Q 71.71 (Normal Conditions of Trans- 
port) there would be no loss or disper- 
sal of radioactive contents, no signifi- 
cant increase in external radiation 
levels, and no substantial reduction in 
the effectiveness of the packaging. 

(g) A package must be designed, con- 
structed, and prepared for transport 
so that in still air at 38°C (100°F) and 
in the shade, no accessible surface of a 
package would have a temperature ex- 
ceeding 50°C (122°F) in a non-exclusive 
use shipment or 82°C (180°F) in an ex- 
clusive use shipment. 
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(h) A package must not incorporate 
a feature which is intended to allow 
continuous venting during transport. 

0 71.45 Lifting and tie-down standards for 
all packages. 

(a) Any lifting attachment that is a 
structural part of a package must be 
designed with a minimum safety 
factor of three against yielding when 
used to lift the package in the intend- 
ed manner, and must be designed so 
that failure of any lifting device under 
excessive load would not impair the 
ability of the package to meet other 
requirements of this subpart. Any 
other structural part of the package 
which could be used to lift the pack- 
age must be capable of being rendered 
inoperable for lifting the package 
during transport or must be designed 
with strength equivalent to that re- 
quired for lifting attachments. 

(b) Tie-down devices: 
(1) If there is a system of tie-down 

devices which is a structrual part of 
the package, the system must be capa- 
ble of withstanding, without generat- 
ing stress in any material of the pack- 
age in excess of its yield strength, a 
static force applied to the center of 
gravity of the package having a verti- 
cal component of two times the weight 
of the package with its contents, a 
horizontal component along the direc- 
tion in which the vehicle travels of 10 
times the weight of the package with 
its contents, and a horizontal compo- 
nent in the transverse direction of five 
times the weight of the package with 
its contents. 

(2) Any other structural part of the 
package which could be used to tie 
down the package must be capable of 
being rendered inoperable for tying 
down the package during transport, or 
must be designed with strength equiv- 
alent to that required for tie-down de- 
vices. 

(3) Each tie-down device which is a 
structural part of a package must be 
designed so that failure of the device 
under excessive load would not impair 
the ability of the package to meet 
other requirements of this part. 

0 71.47 External radiation standards for 
all packages. 

A package must be designed and pre- 
pared for shipment so that the radi- 
ation level does not exceed 200 mil- 
lirem per hour at any point on the ex- 
ternal surface of the package and the 
transport index does not exceed 10 
(See 0 71.4 “Definitions”). For a pack- 
age transported as exclusive use by 
rail, highway, or water, radiation 
levels external to the package may 
exceed those limits, but must not 
exceed any of the following: 

(a) 200 millirem/hour on the accessi- 
ble external surface of the package 
unless the following conditions are 
met, in which case the limit is 1000 
millirem per hour: 

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

(2) Provisions are made to secure the 
package so that its position within the 
vehicle remains fixed during transpor- 
tation; and 

(3) There are no loading or unload- 
ing operations between the beginning 
and end of the transportation; 

(b) 200 millirem/hour at any point 
on the outer surface of the vehicle, in- 
cluding the upper and lower surfaces, 
or, in the case of an open vehicle, at 
any point on the vertical planes pro- 
jected from the outer edges of the ve- 
hicle, on the upper surface of the load, 
and on the lower external surface of 
the vehicle; 

tc) 10 millirem/hour at any point 
two meters from the vertical planes 
represented by the outer lateral sur- 
faces of the vehicle, or, in the case of 
an open vehicle, at any point two 
meters from the vertical planes pro- 
jected from the outer edges of the con- 
veyance; and 

(d) Two millirem/hour in any nor- 
mally occupied positions of the vehi- 
cle, except that this provision does not 
apply to Private motor carriers when 
persons occupying these positions are 
provided with special health supervi- 
sion, personnel radiation exposure 
monitoring devices, and training in ac- 
cordance with 8 19.12 of this chapter. 
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5 71.51 

8 71.51 Additional requirements for Type 
B packages. 

(a) A Type B package, in addition to 
satisfying the requirements of OH 71.41 

.~ through 71.47 must be designed, con- 
structed, and prepared for shipment so 
that under the tests specified in: 

(1) Section 71.71 (Normal Conditions 
- of Transport), there would be no loss 

or dispersal of radioactive contents, as 
demonstrated to a sensitivity of lo+ A2 
per hour, no significant increase in ex- 
ternal radiation levels, and no substan- 
tial reduction in the effectiveness of 
the packaging; and 

(2) Section 71.73 (Hypothetical Acci- 
dent Conditions). there would be no 
escape of kryption-85 exceeding 10,000 
curies in one week, no escape of other 
radioactive material exceeding a total 
amount Aa in one week, and no exter- 
nal radiation dose rate exceeding one 
rem per hour at one meter from the 
external surface of the package. 

(b) Compliance with the permitted 
activity release limits of paragraph (a) 
of this section must not depend upon 
filters or upon a mechanical cooling 
system. 

§ 71.52 Exemption for low specific activity 
(LSA) packages. 

A package need not satisfy the re- 
quirements of p 71.51 if it contains 
only low specific activity material and 
is transported as exclusive use, but is 
subject to pS 71.41 through 71.47 of 
this part, including 0 71.43(f). 

§ 71.53 Fissile material exemptions. 
The following packages are exempt 

from fissile material classification and 
from the fissile material standards of 
P871.55 through 71.61, but are subject 
to all other requirements of this part: 

(a) A package containing not more 
than 15 grams of fissile radionuclides. 
If material is transported in bulk, the 
quantity limitation applies to the con- 
veyance; or 

(b) A package containing irradiated 
natural or depleted uranium including 
the products of irradiation if the irra- 
diation has taken place only in a ther- 
mal reactor; or 

tc) A package containing homoge- 
nous hydrogenous solutions or mix- 
tures where: 

10 CFR Ch. I (l-l-93 Edition) 

(1) The minimum ratio of the 
number of hydrogen atoms to the 
number of atoms of f issile 
radionuclides(H/X) is 5200; 

(2) The maximum concentration of 
fissile radionuclides is five grams/liter; 
and 

(3) The maximum mass of fissile ra- 
dionuclides in the package is 800 
grams, except for a mixture where the 
total mass of plutonium and uranium- 
233 exceeds one percent of the mass of 
uranium-235 the limit is 500 grams. If 
the material is transported in bulk, 
the quantity limitations apply to the 
vehicle, to a hold or compartment of 
an inland waterway craft, or to a hold, 
compartment, or defined deck area of 
a seagoing vessel; or 

(d) A package containing uranium 
enriched in uranium-235 to a maxi- 
mum of one percent by weight, and 
with a total plutonium and uraniurn- 
233 content of up to one percent of 
the mass of uranium-235, if the fissile 
radionuclides are distributed homoge- 
neously throughout the package con- 
tents, and do not form a lattice ar- 
rangement within the package; or 

(e) A package containing any fissile 
material if it does not contain more 
than five grams of fissile radionuclides 
in any lo-liter volume, and if the ma- 
terial is packaged so as to maintain 
this limit of fissile radionuclide con- 
centration during normal transport; or 

(f) A package containing not more 
than one kilogram of plutonium of 
which not more than 20% by mass 
may consist of plutonium-239, plutoni- 
um-241, or any combination of those 
radionuclides; or 

(g) A package containing liquid solu- 
tions of uranyl nitrate enriched in ura- 
nium-235 to a maximum of two per- 
cent by weight, with total plutonium 
and uranium-233 not more than one- 
tenth percent of the mass of uranium- 
235. 

9 71.55 General requirements for all fissile 
material packages. 

(a) A package used for the shipment 
of fissile material must be designed 
and constructed in accordance with 
88 71.41 through 71.47. When required 
by the total amount of radioactive ma- 
terial, a package used for the ship- 
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Nuclear Regulatory Commission 3 71.59 

ment of fissile material must also be the fissile contents and the outer sur- 
designed and constructed in accord- face of the packaging; and 
ante with 0 71.51. 

(b) Except as provided in paragraph 
(iii) No occurrence of an aperture in 

the outer surface of the Dackaainn 
tc) of this section, a package used for 
the shipment of fissile material must 
be so designed and constructed and its 
contents so limited that it would be 
subcritical if water were to leak into 
the containment system or liquid con- 
tents were to leak out of the contain- 
ment system so that, under the follow- 
ing conditions, maximum reactivity of 
the fissile material would be attained: 

(1) The most reactive credible con- 
figuration consistent with the chemi- 
cal and physical form of the material; 

(2) Moderation by water to the most 
reactive credible extent; and 

(3) Close reflection by water on all 
sides. 

tc) The Commission may approve ex- 
ceptions to the requirements of para- 
graph (b) of this section if the package 
incorporates special design features 
that ensure that no single packaging 
error would permit leakage, and if ap- 
propriate measures are taken before 
each shipment to ensure the contain- 
ment system does not leak. 

- m-“yVmXe snipmeZ 
I of fissile material must be so designed 

and constructed and its contents so 
limited that under the tests specified 
in 071.71 (Normal Conditions of 
Transport 1: 

( 1) The contents *would be subcriti- 
cal; 

(2) The geometric form of the pack- 
age contents would not be substantial- 
ly altered; 

(3) There would be no leakage of 
water into the containment system 
unless, in the evaluation of unda- 
maged packages under 8 8 71.57(a), 
71.59(b)(l), and 71.61(a), it has been 
assumed that moderation is present to 
such an extent as to cause maximum 
reactivity consistent with the chemical 
and physical form of the material; and 

(4) There will be no substantial re- 
duction in the effectiveness of the 
packaging, including: 

0) No more than five percent reduc- 
tion in the total effective volume of 
the packaging on which nuclear safety 
is assessed; 

(ii) No more than five percent reduc- 
tion in the effective spacing between 

large enough to permit the entry of a 
10 cm (four in.) cubs. 

-(e) A package used for the shipment 
of fissile material must be so designed 
and constructed and its contents so 
limited that under the tests specified 
in 0 71.73 (Hypothetical Accident Con- 
ditions), the package would be subcri- 
tical. For this determination, it must 
be assumed that: 

(1) The fissile material is in the most 
reactive credible configuration consist- 
ent with the damaged condition of the 
package and the chemical and physi- 
cal form of the contents; 

(2) Water moderation occurs to the 
most reactive credible extent consist- 
ent with the damaged condition of the 
package and the chemical and physi- 
cal form of the contents: and 

(3) There is reflection by water on 
all sides, as close as is consistent with 
the damaged condition of the packagL _I.~~ -” 
0 71.57 Specific standards for a Fissile 

Class I package. 
A Fissile Class I package must be so 

designed and constructed and its con- 
tents so limited that: 

(a) Any number of undamaged pack- 
ages would be subcritical in any ar- 
rangement and with optimum inter- 
spersed hydrogenous moderation 
unless there is a greater amount of 
interspersed moderation in the pack- 
aging, in which case the greater 
amount may be assumed for this de- 
termination; and 

(b) Two hundred fifty (250) pack- 
ages, if each package were subjected to 
the tests specified in 8 71.73 (Hypo- 
thetical Accident Conditions), would 
be subcritical if stacked together in 
any arrangement, closely reflected on 
all sides of the stack by water, and 
with optimum interspersed hydroge- 
nous moderation. 

9 71.59 Specific standards for a Fissile 
Class II package. 

(a) A Fissile Class II package must 
be controlled by the carrier during 
transport. To provide this control, the 
designer of a Fissile Class II package 
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0 71.61 

must determine the allowable number 
of packages of that design which can 
be safely transported in a vehicle 
under the conditions specified in this 

_ section. This allowable number of 
packages determines the minimum 
transport index which the shipper of 
the package marks on the package 

-label when the package is shipped. By 
limiting to 50 the total number of 

- transport indexes in a vehicle or stor- 
age area, the carrier provides adequate 
criticality control. 

(b) A Fissile Class II package must 
be designed and constructed md its 
contents so limited, and the allowable 
number of these packages in a FissiIe 
Class II shipment so determined, that: 

(1) Five times the allowable number 
of undamaged packages would be sub- 
critical if stacked together in any ar- 
rangement and closely reflected on aI.I 
sides of the stack by watec and 

(2) Twice the allowable number of 
packages, if each package were sub- 
jected to the tests specified in 3 71.73 
(Hypothetical Accident Conditions), 
would be subcritical if stacked togeth- 
er in any arrangement, closely reflect- 
ed on all sides of the stack by water, 
and with optimum interspersed hy- 
drogenous moderation. 

tc) The transport index with respect 
to criticality control for each RissiIe 
Class II package must be calculated by 
dividing the number 50 by the allow- 
able number of Fissile Class II pack- 
ages which may be transported.togeth- 
er as determined under the Iimitations 
of paragraph (b) of this section. The 
transport index so determined must 
not exceed 10 and must be rounded up 
to the first decimal place. 

El 71.61 Specific standard8 for a Fissile 
Class III shipment 

A package for Fissile Class III ship- 
ment must be so designed and con- 
structed and its contents so Iimited, 
and the number of packages in a F’is- 
sile Class III shipment must be so lim- 
ited, that: 

(a) Twice this number of undamaged 
packages would be subcriticaI if 
stacked together in any arrangement, 
assuming close reflection on aII sides 
of the stack by water; aud - . 

(b) This number of packages would 
be subcritical if stacked together in 

10 CFR Ch. I (l-l-93 Edition) 

any arrangement, closely reflected on 
all sides of the stack by water, and 
with optimum interspersed hydroge- 
nous moderation. Except as permitted 
under 4 71.41, each package must be 
considered to have been subjected to 
the tests specified in 3 71.73 (Hype- 
theticaI Accident Conditions). 

071.63 Special requirements for plutoni- 
um shipment& 

(a) Plutonium in excess of 20 curies 
per package must be shipped as a 
solid 

(b) Plutonium in excess of 20 curies 
per package must be packaged in a 
separate inner container placed within 
outer packaging that meets the re- 
quirements of Subparts E and F for 
packaging of material in normal form. 
If the entire package is subjected to 
the tests specified in Q 71.71 (Normal 
Conditions of Transport), the separate 
inner container must not release plu- 
tonium, as demonstrated to a sensitivi- 
ty of lo-’ A, per hour. If the entire 
package is subjected to the tests speci- 
fied in Q 71.73 (Hypothetical Accident 
Conditions), the separate inner con- 
tainer must restrict the loss of plutoni- 
um to not more than A, in one week. 
Solid plutonium in the following 
forms is exempt from the require- 
ments of this paragraph: 

( 1) Reactor fuel elements; 
(2) Metal or metal ahoy; and 
(3) Other plutonium bearing solids 

that the Commission determines 
should be exempt from the require- 
ments of this section. 

8 71.65 Additional requirements. 

The Co mmission may, by rule, regu- 
lation, or order, impose requirements 
upon any licensee in addition to those 
established in this part as it deems 
necessary or appropriate to protect 
health or to minimize danger to life or 
properlw 
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Subpart F-Package and Special Form 
Tests 2 

ff 71.71 Normal conditions of transport. 
(a) Evaluation. Evaluation of each 

package design under normal condi- 
tions of transport must include a de- 
termination of the effect on that 
design of the conditions and tests spec- 
ified in this section. Separate speci- 
mens may be used for the free drop 
test, the compression test, and the 
penetration test if each specimen is 
subjected to the water spray test 
before being subjected to any of the 
other tests. 

(b) Initial conditions. With respkct 
to the initial conditions for the tests in 
this section, the demonstration of 
compliance with the requirements of 
this part must be based on the ambi- 
ent temperature preceding and follow- 
ing the tests remaining constant at 
that value between -29°C ( -20°F) and 
+38”C (100°F) which is most unfavor- 
able for the feature under consider- 
ation. The initial internal pressure 
within the containment system must 
be considered to be the maximum 
normal operating pressure, unless a 
lower internal pressure consistent with 
the ambient temperature considered 
to precede and follow the tests is more 
unfavorable. 

tc) Conditions &d tests-(l) Heat. 
An ambient temperature of 38°C 
(100°F) in still air, and insolation ac- 
cording to the following table: 

INSOLATION DATA 

Form and location of surface 

Flat surfaces Wnspotted hotizontallyz 
-Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . None. 
-0th~ surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 800. 

Flat surfaces not transported horizontally.... 200. 
Curved surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400. 

(2) Cold. An ambient temperature of 
-40°C (-40°F) in still air and shade. 

2The package standards related 
tests in this subpart are contained 
part E. 

to the 
in sub- 

(3) Reduced external pressure. An ex- 
ternal pressure of 24.5 kilopascal (3.5 
psi) absolute. 

(4) Increased external pressure. An 
external pressure of 140 kilopascal (20 
psi) absolute. 

(5) Vibration. Vibration normally in- 
cident to transport. 

(6) Wuter spray. A water spray that 
simulates exposure to rainfall of ap- 
proximately five cm (two in.) per hour 
for at least one hour. 

(7) Free drop. Between 1% and 2% 
hours after the conclusion of the 
water spray test, a free drop through 
the distance specified below onto a 
flat, essentially unyielding, horizontal 
surface, striking the surface in a posi- 
tion for which maximum damage is ex- 
pected. For Fissile Class II packages, 
this free drop must be preceded by a 
free drop from a height of 0.3 m tone 
ft.) on each comer or, in the case of a 
cylindrical Fissile Class II package, 
onto each of the quarters of each rim. 

CRITERIA FOR FREE DROP TEST (WEIGHT/ 
DISTANCE) 

Packaae weiaht Free drop distance 

Kilogra&& Pounds 1 Meters Feet 

5,ooo or less . . . . . . . . . . . (1 l,ooo) . . . . . . . . . . . . . . . . . . . 
5,ooo to 10,ooo . . . . . . (1 l,ooo to 22.ooo) . 
lO.ooo to 15,ooo . . . . (22,000 to 33.ooo). 
More than lS,COO... (More than 

3WW 

1.2 
0.9 
g 

I I 

(4) 
(3) 
(2) 
(1) 

(8) Corner drop. A free drop onto 
each comer of the package in succes- 
sion, or in the case of a cylindrical 
package onto each quarter of each 
rim, from a height of 0.3 m tone ft.) 
onto a flat, essentially unyielding, hor- 
izontal surface. This test applies only 
to fiberboard or wood rectangular 
packages not exceeding 50 kg (110 
pounds) and fiberboard or wood cylin- 
drical packages not exceeding 100 kg 
(220 pounds). 

(9) Compression. For packages 
weighing up to 5000 kg, the package 
must be subjected, for a period of 24 
hours, to a compressive load applied - 
uniformly to the top and bottom of 
the package in the position in which 
the package would normally be trans- 
ported. The compressive load must be 
the greater of the following: 
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(0 The equivalent of five times the 
weight of the package; or 

(ii) The equivalent of 12.75 kilopas- 
cal (1.85 lb/in3 multiplied by the ver- 
tically projected area of the package. 

(10) Penetration. Impact of the hem- 
ispherical end of a vertical steel cylin- 
der of 3.2 cm (1% in) diameter and six 
kg (13 lb) mass, dropped from a height 

-~ of one m (40 in) onto the exposed sur- 
face of the package which is expected 
to be most vulnerable to puncture. 
The long axis of the cylinder must be 
perpendicular to the package surface. 

0 71.73 Hypothetical accident conditions. 
(a) Test procedures. Evaluation for 

hypothetical accident conditions is to 
be based on sequential application of 
the tests specified in this section, in* 
the order indicated, to determine their 
cumulative effect on a package or 
array of packages. An undamaged 
specimen must be used for the water 
immersion test specified in paragraph 
(c)(5) of this section. 

(b) Test conditions. With respect to 
the initial conditions for the tests, 
except for the water immersion tests, 
to demonstrate compliance with the 
requirements of this part during test- 
ing, the ambient air temperature 
before and after the tests must remain 
constant at that value between -29°C 
(-20°F) and +38”C (100°F) which is 
most unfavorable for the feature 
under consideration. The initial inter- 
nal pressure within the containment 
system must be the maximum normal 
operating pressure unless a lower in- 
ternal pressure consistent with the 
ambient temperature assumed to pre- 
cede and follow the tests is more unfa- 
vorable. 

(c) Tests. Tests for hypothetical acci- 
dent conditions must be conducted as 
follows: 

( 1) Free Drop. A free drop of the 
specimen through a distance of nine m 
(30 ft) onto a flat, essentially unyield- 
ing, horizontal surface, striking the 
surface in a position for which maxi- 
mum damage is expected. 

(2) Puncture. A free drop of the 
specimen through a distance of one m 
(40 in) in a position for which maxi- 
mum damage is expected, onto the 
upper end of a solid, vertical, cylindri- 
cal, mild steel bar mounted on an es- 

10 CFR Ch. I (1-1-93 Edition) 

sentially unyielding, horizontal sur- 
face. The bar must be 15 cm (six in) in 
diameter, with the top horizontal and 
its edge rounded to a radius of not 
more than six mm (% in) and of a 
length as to cause maximum damage 
to the package, but not less than 20 
cm (eight in) long. The long axis of 
the bar must be vertical. 

(3) Thermal. Exposure of the whole 
specimen for not less than 30 minutes 
to a heat flux not less than that of a 
radiation environment of 800°C 
(1475°F) with an emissivity coefficient 
of at least 0.9. For purposes of calcula- 
tion, the surface absorptivity must be 
either that value which the package 
may be expected to possess if exposed 
to a fire or 0.8, whichever is greater. In 
addition, when significant, convective 
heat input must be included on the 
basis of still, ambient air at 800°C 
(1475°F). Artificial cooling must not be 
applied after cessation of external 
heat input and any combustion of ma- 
terials of construction must be allowed 
to proceed until it terminates natural- 
ly. The effects of solar radiation may 
be neglected prior to, during, and fol- 
lowing the test. 

(4) Immersion-fissile material. For 
fissile material. in those cases where 
water inleakage has not been assumed 
for criticality analysis, the specimen 
must be immersed under a head of 
water of at least 0.9 m (three ft) for a 
period of not less than eight hours and 
in the attitude for which maximum 
leakage is expected. 

(51 Immersion-all packages. A sepa- 
rate, undamaged specimen must be 
subjected to water pressure equivalent 
to immersion under a head of water of 
at least 15 m (50 ft) for a period of not 
less than eight hours. For test pur- 
poses, an external pressure of water of 
147 kilopascal (21 psi) gauge is consid- 
ered to meet these conditions. 

571.75 Qualification of special form ra- 
dioactive material. 

(a) Evaluation of the contents of a 
single package for qualification as spe- 
cial form must include a determina- 
tion of the effect on a specimen of 
those contents of the tests specified in 
0 71.77. 
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Nuclear Regulatory Commission 

(1) Specimens (solid radioactive ma- 
terial or capsules) to be tested must be 
as normally prepared for loading in a 
single package, with the radioactive 
material duplicated as closely as prac- 
ticable. 

(2) A different specimen may be 
used for each of the tests. 

(b) The specimen must not break or 
shatter when subjected to the impact, 
percussion, or bending tests. 

(c) The specimen must not melt or 
disperse when subjected to the heat 
test. 

(d) After each test, leak-tightness or 
indispersibility of the specimen must 
be determined by a method no less 
sensitive than the following leaching 
assessment procedure. For a capsule 
resistant to corrosion by water, and 
which has an internal void volume 
greater than 0.1 milliliters, an altema- 
tive to the leaching assessment is a 
demonstration of leak-tightness of lo-’ 
torr-l/s (1.3 x lo-’ atm cm3/s) (based on 
air at 25°C and one atmosphere differ- 
ential pressure) for solid radioactive 
content, or 1O-6 torr-l/s 
(1.3 x loss atm cm3/s) for liquid or gas- 
eous radioactive content. 

(1) The specimen must be immersed 
for seven days in water at ambient 
temperature. The water must have a 
pH of 6-8 and a maximum conductivi- 
ty of 10 pmho/cm at 20°C (68°F). En- 
capsulated material is not subject to 
the seven-day requirement. 

(2) The water with specimen must 
then be heated to a temperature of 
50”;~-5°C (122’49°F) and maintained at 
this temperature for four hours. 

(3) The activity of the water must be 
determined at that tune. 

(4) The specimen must then be 
stored for at least seven days in still 
air of humidity not less than 90% and 
a temperature not less than 30°C 
(86°F). 

(5) The specimen must then be im- 
mersed in water having a pH of 6-8 
and a maximum conductivity of 10 
pmho/cm at 2O”C, and the water with 
specimen heated to 50” +5C 
(122”*9”F) and maintained at this 
temperature for four hours. 

(6) The activity of the water must be 
determined at that time. 

Q 71.77 

(7) The activities determined in 
paragraphs (c)(3) and (6) of this sec- 
tion must not exceed 0.05 &I. 
t48 F’Ft 35607, Aug. 5, 1983: 48 F’R 38449. 
Aug. 24,1983; 48 F’R 51903, Nov. 15.19833 

0 71.77 Tests for special form radioactive 
material. 

(a) Impact test. The specimen must 
fall onto a flat, horizontal, essentially 
unyielding surface from a height of 
not less than nine m (30 ft). 

(b) Percussion test. The specimen 
must be placed on a sheet of lead 
which is supported by a smooth solid 
surface and struck by the flat face of a 
steel billet so as to produce an impact 
equivalent to that resulting from a 
free fall of 1.4 kg (three lb.) through 
one m (40 in.). The flat face of the 
billet must be 25 mm tone in.) in diam- 
eter with the edges rounded to a 
radius of three mm (0.12 in.)+O.3 mm 
(0.012 in.). The lead, of hardness 
number 3.5 to 4.5 on the Vickers scale 
and not more than 25 mm (one in.) 
thick, must cover an area greater than 
that covered by the specimen. A fresh 
surface of lead must be used for each 
impact. The billet must strike the 
specimen so as to cause maximum 
damage. 

tc) Bending test. The test is applica- 
ble only to long, slender sources with 
both a minimum length of 10 cm (four 
in.) and a length to minimum width 
ratio not less than 10. The specimen 
must be rigidly clamped in a horizon- 
tal position so that one-half of its 
length protrudes from the face of the 
clamp. The orientation of the speci- 
men must be such that the specimen 
will suffer maximum damage when its 
free end is struck by the flat face of a 
steel billet. The billet must strike the 
specimen so as to produce an impact 
equivalent to that resulting from a 
free vertical fall of 1.4 kg (three lb.) 
through one m (40 in.). The flat face 
of the billet must be 25 mm tone in.) 
in diameter with the edges rounded 
off to a radius of three mm (0.12 
iI0+0.3 mm (0.012 in.). 

(d) Heat test. The specimen must be 
heated to a temperature of not less 
than 8OO’C (1475°F) in an atmosphere 
which is essentia3ly air, and held at 
that temperature for a period of 10 
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minutes and must then be allowed to 
cool. 
C48 FR 35607, Aug. 5. 1983; 48 F’R 38450. 
Aug. 24.19831 

Subpart G-Operating Controls and 
Procedures 

-2 71.81 Applicability of operating controls 
and procedures. 

A licensee subject to this part, who 
under a general or specific license 
transports licensed material or delivers 
licensed material to a carrier for trans- 
port, shall comply with the require- 
ments of this subpart G, with the 
quality assurance requirements of sub- 
part H of this part, and with the gen- 
eral provisions of subpart A of this 
part. 

g 71.83 Assumptions as to unknown prop 
erties. 

When the isotopic abundance, mass, 
concentration, degree of irradiation, 
degree of moderation, or other perti- 
nent property of fissile material in any 
package is not known, the licensee 
shall package the fissile material as if 
the unknown properties have credible 
values that will cause the maximum 
nuclear reactivity. 

0 71.85 Preliminary determinations. 
Prior to the first use of any packag- 

ing for the shipment of licensed mate- 
rial: 

(a> The licensee shah ascertam that 
there are no cracks, pinholes, uncon- 
trolled voids, or other defects which 
could significantly reduce the effec- 
tiveness of the packaging, 

(b) Where the maximum normal op- 
erating pressure will exceed 34.3 kilo- 
Pascal (5 psi) gauge, the licensee shah 
test the containment system at an in- 
ternal pressure at least 50% higher 
than the maximum normal operating 
pressure to verify the capability of 
that system to maintain its structural 
integrity at that pressure. 

tc) The licensee shaU conspicuously 
and durably mark the pa&aging with 
its model number, gross weight, and a 
package identification number as- 
signed by the Nuclear Regulatory- 
Commission. Prior to applying the 
model number, the licensee shah de- 

10 CFR Ch. I (l-l-93 Edition) 

termine that the packaging has been 
fabricated in accordance with the 
design approved by the Commission. 

0 71.87 Routine determinations. 

Prior to each shipment of licensed 
material, the licensee shall ensure that 
the package with its contents satisfies 
the applicable requirements of this 
part and of the license. The licensee 
shah determine that: 

(a) The package is proper for the 
contents to be shipped; 

(b) The package is in unimpaired 
physical condition except for superfi- 
cial defects such as marks or dents; 

(cl Each closure device of the pack- 
aging, including any required gasket, 
is properly installed and secured and 
free of defects: 

(d) Any system for containing liquid 
is adequately sealed and has adequate 
space or other specified provision for 
expansion of the liquid; 

te) Any pressure relief device is oper- 
able and set in accordance with writ- 
ten procedures: 

(f) The package has been loaded and 
closed in accordance with written pro- 
CX?dUrt?S; 

(g) For fissile material, any modera- 
tor or neutron absorber, if required, is 
present and in proper condition; 

(h) Any structural part of the pack- 
age which could be used to lift or tie 
down the package during transport is 
rendered inoperable for that purpose 
unless it satfsfies the design require- 
ments of 5 71.45; 

(i)(l) The level of non-fixed tremov- 
able) radioactive contamination on the 
external surfaces of each package of- 
fered for shipment is as low as reason- 
ably achievable. The level of non-fixed 
radioactive contamination may be de- 
ixxmined by wiping an area of 300 
square centimeters of the surface con- 
cerned with an absorbent material, 
using moderate pressure, and measur- 
ing the activity on the wiping materi- 
al. Sufficient measurements must be 
taken in the most appropriate loca- 
tions to yield a representative assess- 
ment of the non-fixed contamination 
levels. Except as provided under para- 
graph (i)(2) of this section, the 
amount of radioactivity measured on 
any single wiping material when aver- 
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aged over the surface wiped, must not 
exceed the lim its given in Table V of 
this part at any time  during transport. 
Other methods of assessment of equal 
or greater efficiency may be used. 
When  other methods are used, the de- 
tection efficiency of the method used 
must be taken into account and in no 
case may the non-fixed contamination 
on the external surfaces of the pack- 
age exceed ten times the lim its listed 
in Table V. 

for import, export, or domestic ship- 
ment, is not transported by air or de- 
livered to a  carrier for air transport 
unless: 

(11 The plutonium is contained in a  
medical device designed for individual 
human application; or 

TABLE V-REMOVABLE EXTERNAL RADIOACTIVE 
CONTAMINATION W IPE LIMITS 

(21 The plutonium is contained in a  
material in which the specific activity 
is not greater than 0.002 m icrocuries 
per gram of material and in which the 
radioactivity is essentially uniformly 
distributed; or 

Maximum 

Contaminent 
permissible limits 

Pa/ cm2 dpm/cmz 

(3) The plutonium is shipped in a  
single package containing no more 
than an A1 quantity of plutonium in 
any isotope or form and is shipped in 
accordance with 8  71.5 of this part; or 

Beta-gamma emitting radiiides; all 
radiinucliies with half-lies less 
than ten days; natural uranium; nat- 
ural thorium; uranium-235; uranium- 
23& thorium-232: thorium-228 and 
thorium-230 when contained in ores 
or physical concentrates . . . . . . . . . . . . . . . . . . . . . . . 

All other alpha emitting radionuclides..... 
10-a 22 
10-a 2.2 

(4) The plutonium is shipped in a  
package specifically authorized for the 
shipment of plutonium by air in the 
Certificate of Compliance for that 
package issued by the Commission. 

(bl Nothing in paragraph (a) of this 
section is to be interpreted as remov- 
ing or diminishing the requirements of 
0  73.24 of this chapter. 

(2) In the case of packages trans- 
ported as exclusive use shipments by 
rail or highway only, the non-fixed ra- 
dioactive contamination at any time  
during transport must not exceed ten 
times the levels prescribed in para- 
graph (i)( 1) of this section. The levels 
at the beginning of transport must not 
exceed the levels prescribed in para- 
graph (i)(l) of this section; 

Cj> External radiation levels around 
the package and around the vehicle, if 
applicable, will not exceed the lim its 
specif ied in 8  71.47 at any time  during 
transportation; and 

tc) There have been two orders 
issued by the NRC restricting the air 
shipment of plutonium in accordance 
with Pub. L. 94-79. The first order, 
issued on August 15, 1975 was super- 
seded by the second order dated Sep- 
tember 1, 1978, which has remained in 
effect since that time. As of the effec- 
tive date of this rule, the outstanding 
order dated September 1, 1978 is re- 
voked. 

6171.89 Opening instructions. 

(kl Accessible package surface tem- 
peratures will not exceed the lim its 
specif ied in 5  71.43(g) at any time  
during transportation. 
C48 FR 35607, Aug. 5, 1983; 48 FR 38450, 
Aug. 24.19831 

Prior to delivery of a  package to a  
carrier for transport, the l icensee shall 
ensure that any special instructions 
needed to safely open the package 
have been sent to or otherwise made 
available to the consignee for the con- 
signee’s use in accordance with 
8  20.205 of this chapter. 

0 71.88 Air trgsport of plutonium. 
(a) Notwithstanding the provisions 

8 71.91 Records. 

of any general l icenses and notwith- 
standing any exemptions stated direct- 
ly in this part or included indirectly by 
citation of 49 CFR Chapter 1, as may 
be applicable, the l icensee shall assure 
that plutonium in any form, whether 

(al Each l icensee shall maintain for 
a  period of three years after shipment 
a  record of each shipment of l icensed 
material not exempt under 8  71.10, 
showing, where applicable: 

(1) Identification of the packaging 
by model number; 
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(2) Verification that there are no sig- 
nificant defects in the packaging, as 
shipped; 

(31 Volume and identification of 
coolant; 

(4) Type and quantity of licensed 
material in each package, and the 
total quantity of each shipment: -. (51 For each item of irradiated fissile 
material: 

(il Identification by model number 
and/or serial number; 

(ii) Irradiation and decay history to 
the extent appropriate to demonstrate 
that its nuclear and thermal charac- 
teristics comply with license condi- 
tions; and 

(iii) Any abnormal or unusual condi- 
tion relevant to radiation safety. 

(61 Date of the shipment: 
(7 1 For Fissile Class III and for Type 

B packages, any special controls exer- 
cised; 

(8) Name and adckss of the traxx+ 
feree; 

(9) Address to which the shipment 
was made; and 

(10) Results of the determinations 
required by 0 71.87 and by the condi- 
tions of the package approval. 

(bl The licensee shall make available 
to the Commission for inspection, 
upon reasonable notice, all records re- 
quired by this part. Records are valid 
only if stamped, initialed, or signed 
and dated by authorized personnel or 
otherwise authenticated. - 

(cl Each licensee shall maintain suf- 
ficient written records to furnish evi- 
dence of the quality of packaging. The 
records to be maintained include re- 
sults of the determinations required 
by 6 71.85; design, fabrication, and as- 
sembly records; results of reviews, in- 
spections, tests, and audits; results 
monitoring work performance and ma- 
terials analyses; and results of mainte- 
nance, modification, and repair activi- 
ties. Inspection, test, and audit records 
must identify the inspector or data re- 
corder, the type of observation, the re- 
sults, the acceptability and the action 
taken in connection with any deficien- 
cies noted. The records must be re- 
tained for three years after the life of 
the packaging to which they apply. 
C53 FR 19256, May 27.19881 

10 CFR Ch. I (l-l-93 Edition) 

0 71.93 Inspection and tests. 
(a) The licensee or certificate holder 

shall permit the Commission at all 
reasonable times to inspect the li- 
censed material, packaging, premises, 
and facilities in which the licensed ma- 
terial or packaging is used, provided, 
constructed, fabricated, tested, stored, 
or shipped. 

(b) The licensee shall perform, and 
permit the Commission to perform, 
tests as the Commission deems neces- 
sary or appropriate for the administra- 
tion of the regulations in this chapter. 

(cl The licensee shall notify the Re- 
gional Administrator of the appropri- 
ate Nuclear Regulatory Commission 
Regional Office listed in appendix A 
of part 73 of this chapter at least 45 
days prior to fabrication of a package 
to be used for the shipment of licensed 
material having a decay heat load in 
excess of five kilowatts or with a maxi- 
mum normal operating pressure in 
excess of 103 kilopascal (15psi) gauge. 
C48 FR 35607. Aug. 5.1983, as amended at 52 
F’Ft 31612, Aug. 21, 1987; 56 F’R 31499, July 
10, 19911 

0 71.95 Reports. 
The licensee shall report to the Di- 

rector, Office of Nuclear Material 
Safety and Safeguards, U.S. Nuclear 
Regulatory Commission, Washington, 
DC 20555, within 30 days: 

(al Any instance in which there is 
significant reduction in the effective- 
ness of any authorized packaging 
during use; and 

(bl Details of any defects with safety 
significance in the packaging after 
first use, with the means employed to 
repair the defects and prevent their 
recurrence. 

$I 71.97 Advance notification of shipment 
of nuclear waste. 

(a) Except as specified in paragraph 
(bl of this section, prior to the trans- 
port or delivery to a carrier for trans- 
port of licensed material outside the 
confines of the licensee’s plant or 
other place of use or storage, each li- 
censee shall provide advance notifica- 
tion to the governor of a state, or the 
governor’s designee, of the shipment 
to, through, or across the boundry of 
the state. 
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(b) Advance notification is required 
only when: 

(1) The licensed material is required 
by this part to be in Type B packaging 
for transportation; 

(2) The licensed material other than 
irradiated fuel is being transported to, 
through, or across state boundaries to 
a disposal site or to a collection point 
for transport to a disposal site; 

(3) The quantity of licensed material 
in a single package exceeds: 

0) 5,000 curies of special form ra; 
dionuclides; 

(ii) 5,000 curies of uncompressed 
gases of Argon-41, Krypton-85m, 
Krypton-87, Xenon-13lm. or Xenon- 
135; 

(iii) 50,000 curies of Argon-37, or of 
uncompressed gases of Krypton-85 or 
Xenon-133, or of Hydrogen-3 as a gas, 
as luminous paint, or adsorbed on solid 
material; 

(iv) 20 curies of other non-special 
form radionuclides for which & is less 
than or equal to four curies; or 

tv) 200 curies of other non-special 
form radionuclides for which AZ is 
greater than four curies; and 

(4) The quantity of irradiated fuel is 
less than that subject to advance noti- 
fication requirements of 10 CFR part 
73. 

(cl Procedures for submitting ad- 
vance notV%cation. (1) The notifica- 
tion must be made in writing to the 
office of each appropriate governor or 
governor’s designee and to the Region- 
al Administrator of the appropriate 
Nuclear Regulatory Commission Re- 
gional Office listed in appendix A of 
part 73 of this chapter. 

(2) A notification delivered by mail 
must be postmarked at least seven 
days before the beginning of the 
seven-day period during which depar- 
ture of the shipment is estimated to 
occur. 

(3) A notification delivered by mes- 
senger must reach the office of the 
governor or of the governor’s designee 
at least four days before the beginning 
of the seven-day period during which 
departure of the shipment is estimat- 
ed to occur. 

(iI A list of the names and mailing 
addresses of the governors’ designees 
receiving advance notification of 
transportation of nuclear waste was 

published in the FEDERAL REGISTER on 
June 30,1983 (48 RR 30221). 

(ii) The list will be published annual- 
ly in the FEDERAL REGISTER on or 
about June 30 to reflect any changes 
in information. 

(iii) A list of the names and mailing 
addresses of the governors’ designees 
is available upon request from the Di- 
rector, Office of Governmental and 
Public Affairs, U.S. Nuclear Regula- 
tory Commission, Washington, DC 
20555. 

(4) The licensee shall retain a copy 
of the notification as a record for 
three years. 

(d) Information to be furnished in 
advance notification of shipment. 
Each advance notification of shipment 
of nuclear waste must contain the fol- 
lowing information: 

(1) The name, address, and tele- 
phone number of the shipper, carrier, 
and receiver of the nuclear waste ship- 
ment: 

(2) A description of the nuclear 
waste contained in the shipment, as 
required by the regulations of DOT in 
49 CFR 172.202 and 172.203(d); 

(3) The point of origin of the ship- 
ment and the seven-day period during 
which departure of the shipment is es- 
timated to occur; 

(4) The seven-day period during 
which arrival of the shipment at state 
boundaries is estimated to occur; 

(5) The destination of the shipment. 
and the seven-day period during which 
arrival of the shipment is estimated to 
occur; and 

(6) A point of contact with a tele- 
phone number for current shipment 
information. 

te) Revision notice. A licensee who 
finds that schedule information previ- 
ously furnished to a governor or gover- 
nor’s designee in accordance with this 
section will not be met, shall tele- 
phone a responsible individual in the 
office of the governor of the State or 
of the governor’s designee and inform 
that individual of the extent of the 
delay beyond the schedule originally 
reported. The licensee shall maintain 
a record of the name of the individual 
contacted for three years. 

(f) Cancellation notice. (1) Each li- 
censee who canceis a nuclear waste 
shipment for which advance notifica- 
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under sections 16lb, 161i, or 1610 of 
the Act. For purposes of section 223, 
all the regulations in part 71 are 
issued under one or more of sections 
161b. 161i, or 1610, except for the sec- 
tions listed in paragraph (b) of this 
section. 

- 

tion has been sent, shah send a cancel- 
lation notice to the governor of each 
state or the governor’s designee previ- 
ously notified and to the Regional Ad- 
ministrator of the appropriate Nuclear 
Regulatory Commission Regional 
Office listed in appendix A of part 73 
of this chapter. 

(2) The licensee shall state in the 
notice that it is a cancellation and 
shall identify the advance notification 
which is being cancelled. The licensee 
shall retain a copy of the notice as a 
record for three years. 
148 FR 35607, Aug. 5.1983, as amendad at 52 
Fl3 31612, Aug. 21. 1987; 53 FR 19256, May 
27, 19881 

(b) The regulations in part 71 that 
are not issued under sections 161b. 
1611, or 1610 for the purposes of sec- 
tion 223 are as follows: 0s 71.0, 71.2, 
71.4, 71.6, 71.7, 71.9, 71.10, 71.31, 71.33, 
71.35, 71.37, 71.39, 71.41, 71.43, 71.45, 
71.47, 71.51, 71.52, 71.53, 71.65, 71.71, 
71.73, 71.75, 71.77, 71.99, and 71.100. 
C57F'Ft 55078.Nov.24,19921 

Q 71.99 Violations. Subpart H-Quality Assurance 

(a) The Commission may obtain an 
injunction or other court order to pre- 
vent a violation of the provisions of- 

(1) The Atomic Energy Act of 1954, 
as amended; 

(2) Title II of the Energy Reorgani- 
zation Act of 1974, as amended: or 

(3) A regulation or order issued pur- 
suant to those Acts. 

(b) The Commission may obtain a 
court order for the payment of a civil 
penalty imposed under section 234 of 
the Atomic Energy Act: 

( 1) For violations of- 
(i) Sections 53, 57, 62, 63, 81, 82, 101, 

103, 104, 107, or 109 of the Atomic 
Energy Act of 1954, as -amended; 

(ii) Section 206 of the Energy Reor- 
ganization Act; - 

(iii) Any rule, regulation, or order 
issued pursuant to the sections speci- 
fied in paragraph (b)(l)(i) of this sec- 
tion: 

(iv) Any term, condition, or limita- 
tion of any license issued under the 
sections specified in paragraph 
(b)(l)(i) of this section. 

(2) For any violation for which a li- 
cense may be revoked under section 
186 of the Atomic Energy Act of 1954, 
as amended. 
[57FFt55078,Nov.24,19921 

0 71.100 Criminal penalties. 
(a) Section 223 of the Atomic Energy 

Act of 1954, as amended, provides for 
criminal sanctions for willful vioI.ation 
of, attempted violation of, or conspira- 
cy to violate, any regulation issued 

Q 71.101 Quality assurance requirements. 
(a) arpose. This subpart describes 

quality assurance requirements apply- 
ing to design, purchase, fabrication, 
handling, shipping, storing, cleaning, 
assembly, inspection, testing, oper- 
ation, maintenance, repair, and modifi- 
cation of components of packaging 
which are important to safety. As used 
in this subpart, “quality assurance” 
comprises all those planned and sys- 
tematic actions necessary to provide 
adequate confidence that a system or 
component will perform satisfactorily 
in service. Quality assurance includes 
quality control, which comprises those 
quality assurance actions related to 
control of the physical characteristics 
and quality of the material or compo- 
nent to predetermined requirements. 

(b) Each licensee shall establish, 
maintain, and execute a quality assur- 
ance program satisfying each of the 
applicable criteria of $5 71.161 
through 71.137 of this subpart and sat- 
isfying any specific provisions that are 
applicable to the licensee’s activities, 
including procurement of packaging. 
The Mcensee shall apply each of the 
applicable criteria in a graded ap- 
proach, i.e., to an extent that is con- 
sistent with its importance to safety. 

tc) Approval of program Prior to the 
use of any package for the shipment 
of licensed material subject to this 
subpart, each licensee shall obtain 
Commission approval of its quality as- 
surance program. Each licensee shall 
file a description of its quality assur- 

10 CFR Ch. I (l-l-93 Edition) 
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Nuclear Regulatory Commission 

ante program, including a discussion 
of which requirements of this subpart 
are applicable and how they will be 
satisfied, with the Director, Office of 
Nuclear Material Safety and Safe- 
guards, U.S. Nuclear Regulatory Com- 
mission, Washington, DC 20555. 

(d) Existing package designs. The 
provisions of this paragraph deal with 
packages which have been approved 
for use in accordance with this part 
prior to January 1, 1979, and which 
have been designed in accordance with 
the provisions of this part in effect at 
the time of application for package ap- 
proval. Those packages will be accept- 
ed as having been designed in accord- 
ance with a quality assurance program 
which satisfies the provisions of para- 
graph (b) of this section. 

te) Existing packages. The provi- 
sions of this paragraph deal with pack- 
ages which have been approved for use 
in accordance with this part prior to 
January 1, 1979, have been at least 
partially fabricated prior to that date, 
and for which the fabrication is in ac- 
cordance with the provisions of this 
part in effect at the time of applica- 
tion for approval of package design. 
These packages will be accepted as 
having been fabricated and assembled 
in accordance with a quality assurance 
program which satisfies the provisions 
of paragraph (b) of this section. 

(f) Previously apprqved programs. A 
Commission-approved quality assur- 
ance program which satisfies the ap- 
plicable criteria of appendix B of part 
50 of this chapter and which is estab- 
lished, maintained, and executed with 
regard to transport packages will be 
accepted as satisfying the require- 
ments of paragraph (b) of this section. 
Prior to first use, the licensee shall 
notify the Director, Office of Nuclear 
Material Safety and Safeguards, U.S. 
Nuclear Regulatory Commisson, 
Washington, DC 20555, of its intent to 
apply its previously approved appen- 
dix B program to transportation ac- 

9 71.103 

§ 71.103 Quality assurance organization. 

The licensee3 shall be responsible for 
the establishment and execution of 
the quality assurance program. The li- 
censee may delegate to others, such as 
contractors, agents, or consultants, the 
work of establishing and executing the 
quality assurance program, or any 
part of the quality assurance program, 
but shall retain responsibility for the 
program. The licensee shall clearly es- 
tablish and delineate in writing the 
authority and duties of persons and 
organizations performing activities af- 
fecting the safety-related functions of 
structures, systems and components. 
These activities include performing 
the functions associated with attain- 
ing quality objectives and the quality 
assurance functions. The quality as- 
surance functions are (a) assuring that 
an appropriate quality assurance pro- 
gram is established and effectively ex- 
ecuted and (b) verifying, by proce- 
dures such as checking, auditing, and 
inspection, that activities affecting the 
safety-related functions have been cor- 
rectly performed. The persons and or- 
ganizations performing quality assur- 
ante functions must have sufficient 
authority and organizational freedom 
to identify quality problems; to initi- 
ate, recommend, or provide solutions: 
and to verify implementation of solu- 
tions. The persons and organizations 
performing quality assurance func- 
tions shah report to a management 
level which assures that the required 
authority and organizational freedom, 
including sufficient independence 
from cost and schedule when opposed 
to safety considerations, are provided. 
Because of the many variables in- 
volved, such as the number of person- 
nel, the type of activity being per- 
formed, and the location or locations 
where activities are performed, the or- 
ganizational structure for executing 
the quality assurance program may 
take various forms provided that the 
persons and organizations assigned the 

I tivities. The licensee shall identify the 

/ 
program by date of submittal to the 
Commission, Docket Number, and date 3While the term “licensee” is used in 
of Commission approval. these criteria, the requirements are applica- 

ble to whatever design, fabrication, assem- 
148 FR 35607, Aug. 5.1983, as amended at 53 bly, and testing of the package is accom- 
FR 19256, May 27, 1988; 53 FR 23383, June plished with respect to a package prior to 
22.19881 the time a package approval is issued. 
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quality assurance functions have the 
required authority and organizational 
freedom. Irrespective of the organiza- 
tional structure, the i.ndividualW as- 
signed the responsibility for assuring 
effective execution of any portion of 
the quality assurance program at any 
location where activities subject to 
this section are being performed must 
have direct access to the levels of man- 
agement necessary to perform this 
function. 

0 71.105 Quality assurance program. 

(a) The licensee shall establish, at 
the earliest practicable time, consist- 
ent with the schedule for accomphsh- 
ing the activities, a quality assurance 
program that complies with the re- 
quirements of 88 71.101 through 71.13Y 
of this subpart. The licensee shall doc- 
ument the quality assurance program 
by written procedures or instructions 
and shall carry out the program in ac- 
cordance with those procedures 
throughout the period during which 
packaging is used. The licensee shall 
identify the material and components 
to be covered by the quality assurance 
program, the major organizations par- 
ticipating in the program, and the des- 
ignated functions of these organiza- 
tions. 

(b) The licensee, through its quality 
assurance program, shall provide con- 
trol over activities affecting the qual- 
ity of the identified materials and 
components to an extent consistent 
with their importance to safety, and as 
necessary to assure conformance to 
the approved design of each individual 
package used for the shipment of ra- 
dioactive material. The licensee shall 
assure that activities affecting quality 
are accomplished under suitably con- 
trolled conditions. Controlled condi- 
tions include the use of appropriate 
equipment: suitable environmental 
conditions for accomplishing the activ- 
ity, such as adequate cleanliness: and 
assurance that all prerequisites for the 
given activity have been satisfied. The 
licensee shall take into account the 
need for special controls, processes, 
test equipment, tools and skills to 
attain the required quality, and the 
need for verification of quality by in; 
spection and test. 

10 CFR Ch. I (l-1-93 Edition) h 

(cl The licensee shall base the re- 
quirements and procedures of its qual- 
ity assurance program on the follow- 
ing considerations concerning the com- 
plexity and proposed use of the pack- 
age and its components: 

(1) The impact of malfunction or 
failure of the item to safety; 

(2) The design and fabrication com- 
plexity or uniqueness of the item; 

(3) The need for special controls and 
surveillance over processes and equip- 
ment; 

(4) The degree to which functional 
compliance can be demonstrated by in- 
spection or test: and 

(5) The quality history and degree of 
standardization of the item. 

(d) The licensee shall provide for in- 
doctrination and training of personnel 
performing activites affecting quality 
as necessary to assure that suitable . 
proficiency is achieved and main- 
tamed. The licensee shall review the 
status and adequacy of the quality as- 
surance program at established inter- 
vals. Management of other organiza- 
tions participating in the quality as- 
surance mwzram shall regularly 
review the status and adequacy of that 
pap, of the quality assurance program 
which they are executing. 
C48 FR 35607, Aug. 5.1983. as amended at 53 
FR 19256. May 2‘7.19881 

Q 71.107 Package design control. 
(a) The licensee shall establish meas- 

ures to assure that applicable regula- 
tory requirements and the package 
design, as specified in the license for 
those materials and components to 
which this section applies, are correct- 
ly translated into specifications, draw- 
ings, procedures, and instructions. 
These measures must include provi- 
sions to assure that appropriate qual- 
ity standards are specified and includ- 
ed in design documents and that devi- 
ations from standards are controlled. 
Measures must be established for the 
selection and review for suitability of 
application of materials, parts, equip- 
ment, and processes that are essential 
to the safety-related functions of the 
materials, parts, and components of 
the packaging. 

(b) The licensee shall establish 
measures for the identification and 
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Nuclear Regulatory Commission 0 71.115 

control of design interfaces and for co- 
ordination among participating design 
organizations. These measures must 
include the establishment of written 
procedures among participating design 
organizations for the review, approval, 
release, distribution, and revision of 
documents involving design interfaces. 
The design control measures must pro- 
vide for verifying or checking the ade- 
quacy of design, by methods such as 
design reviews, alternate or simplified 
calculational methods, or by a suitable 
testing program. For the verifying or 
checking process, the licensee shall 
designate individuals or groups other 
than those who were responsible for 
the original design, but who may be 
from the same organization. Where a 
test program is used to verify the ade- 
quacy of a specific design feature in 
lieu of other verifying or checking 
processes, the licensee shall include 
suitable qualification testing of a pro- 
totype or sample unit under the most 
adverse design conditions. The licensee 
shall apply design control measures to 
items such as the following: criticality 
physics, radiation shielding, stress, 
thermal, hydraulic, and accident anal- 
yses; compatibility of materials; acces- 
sibility for inservice inspection, main- 
tenance, and repair, features to facili- 
tate decontamination; and delineation 
of acceptance criteria for inspections 
tests. 

(c) The licensee shall subject design 
changes, including field changes, to 
design control measures commensu- 
rate with those applied to the original 
design. Changes in the conditions 
specified in the package approval re- 
quire NRC approval. 
C48 F’Ra 35607, Aug. 5, 1983; 48 F’Ft 38450, 
Aug. 24, 19831 

0 71.109 Procurement document control. 

The licensee shall establish meas- 
ures to assure adequate quality is re- 
quired in the documents for procure- 
ment of material, equipment, and serv- 
ices, whether purchased by the licens- 
ee or by its contractors or subcontrac- 
tors. To the extent necessary, the li- 
censee shall require contractors or 
subcontractors to provide a quality as- 
surance program consistent with the 
applicable provisions of this part. 

0 71.111 Instructions, procedures, and 
drawings. 

The licensee shall prescribe activi- 
ties affecting quality by documented 
instructions, procedures, or drawings 
of a type appropriate to the circum- 
stances and shah require that these in- 
structions, procedures, and drawings 
be followed. The instructions, proce- 
dures, and drawings must include ap- 
propriate quantitative or qualitative 
acceptance criteria for determining 
that important activities have been 
satisfactorily accomplished. 

0 71.113 Document control. 

The licensee shall establish meas- 
ures to control the issuance of docu- 
ments such as instructions, proce- 
dures, and drawings, including 
changes, which prescribe all activities 
affecting quality. These measures 
must assure that documents, including 
changes, are reviewed for adequacy, 
approved for release by authorized 
personnel, and distributed and used at 
the location where the prescribed ac- 
tivity is performed. These measures 
must assure that changes to docu- 
ments are reviewed and approved. 

§ 71.115 Control of purchased material, 
equipment, and services. 

(a) The licensee shall establish meas- 
ures to assure that purchased materi- 
al, equipment, and services, whether 
purchased directly or through contrac- 
tors and subcontractors, conform to 
the procurement documents. These 
measures must include provisions, as 
appropriate, for source evaluation and 
selection, objective evidence of quality 
furnished by the contractor or subcon- 
tractor, inspection at the contractor or 
subcontractor source, and examination 
of products upon delivery. 

(b) The licensee shah have available 
documentary evidence that material 
and equipment conform to the pro- 
curement specifications prior to instal- 
lation or use of the material and 
equipment. The licensee shall retain 
or have available this documentary 
evidence for the life of the package to 
which it applies. The licensee shall 
assure that the evidence is sufficient 
to identify the specific requirements 
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met by the purchased material and 
equipment. 

tc) The licensee or designee shall 
assess the effectiveness of the control 
of quality by contractors and subcon- 
tractors at intervals consistent with 
the importance, complexity, and quan- 
tity of the product or services. 

@ 71.117 Identification and control of ma- 
terials, parts, and components. 

The licensee shall establish meas- 
ures for the identification and control 
of materials, parts, and components. 
These measures must assure that iden- 
tification of the item is maintained by 
heat number, part number, or other 
appropriate means, either on the item 
or on records traceable to the item, as 
required throughout fabrication, in- 
stallation, and use of the item. These 
identification and control measures 
must be designed to prevent the use of 
incorrect or defective materials, parts, 
and components. 

Q 71.119 Control of special proceaeea. 
The licensee shall establish meas- 

ures to assure that special processes, 
including welding, heat treating, and 
nondestructive testing, are controlled 
and accomplished by qualified person- 
nel using qualified procedures in ac- 
cordance with applicable codes, stand- 
ards, specifications, criteria, and other 
special requirements. 

0 71.121 Internal inspecti&. 
The licensee shall establish and exe- 

cute a program for inspection of activi- 
ties affecting quality by or for the or- 
ganization performing the activity to 
verify conformance with the docu- 
mented instructions, procedures, and 
drawings for accomplishing the activi- 
ty. The inspection must be performed 
by individuals other than those who 
performed the activity being inspect- 
ed. Examination, measurements, or 
tests of material or products processed 
must be performed for each work op- 
eration where necessary to assure 
quality. If direct inspection of proc- 
essed material or products is not car- 
ried out, indirect control by monitor- 
ing processing methods, equipment, 
and personnel must be provided. Both 
inspection and process monitoring 
must be provided when‘quality’ control 

10 CFR Ch. I (l-l-93 Edition) 

is inadequate without both. If manda- 
tory inspection hold points, which re- 
quire witnessing or inspecting by the 
licensee’s designated representative 
and beyond which work should not 
proceed without the consent of its des- 
ignated representative, are required, 
the specific hold points must be indi- 
cated in appropriate documents. 

0 71.123 Teat control. 

The licensee shall establish a test 
program to assure that all testing re- 
quired to demonstrate that the pack- 
aging components will perform satis- 
factorily in service is identified and 
performed in accordance with written 
test procedures which incorporate the 
requirements of this part and the re- 
quirements and acceptance limits con- 
tained in the package approval. The 
test procedures must include provi- 
sions for assuring that all prerequi- 
sites for the given test are met, that 
adequate test instrumentation is avail- 
able and used, and that the test is per- 
formed under suitable environmental 
conditions. The licensee shall docu- 
ment and evaluate the test results to 
assure that test requirements have 
been satisfied. 

0 71.125 Control of measuring and test 
equipment. 

The licensee shall establish meas- 
ures to assure that tools, gages, instru- 
ments, and other measuring and test- 
ing devices used in activities affecting 
quality are properly controlled, cali- 
brated, and adjusted at specified times 
to maintain accuracy within necessary 
Iimits. 

0 71.127 Handling, storage, and shipping 
control. 

The licensee shall establish meas- 
ures to control, in accordance with in- 
structions, the handling, storage, ship- 
ping, cleaning, and preservation of ma- 
terials and equipment to be used in 
packaging to prevent damage or dete- 
rioration. When necessary for particu- 
lar products, special protective envi- 
ronments, such as inert gas atmos- 
phere, and specific moisture content 
and temperature levels must be speci- 
fied and provided. 
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§ 71.129 Inspection, test, and operating 
status. 

(a) The licensee shall establish meas- 
ures to indicate, by the use of mark- 
ings such as stamps, tags, labels, rout- 
ing cards, or other suitable means, the 
status of inspections and tests per- 
formed upon individual items of the 
packaging. These measures must pro- 
vide for the identification of items 
which have satisfactorily passed re- 
quired inspections and tests where 
necessary to preclude inadvertent by- 
passing of the inspections and tests. 

(b) The licensee shall establish 
measures to identify the operating 
status of components of the packag- 
ing, such as tagging valves and switch- 
es, to prevent inadvertent operation. 

9 71.131 Nonconforming materials, parts, 
or components. 

The licensee shall establish meas- 
ures to control materials, parts, or 
components which do not conform to 
the licensee’s requirements in order to 
prevent their inadvertent use or instal- 
lation. These measures must include, 
as appropriate, procedures for identifi- 
cation, documentation, segregation, 
disposition, and notification to affect- 
ed organizations. Nonconforming 
items must be reviewed and accepted, 
rejected, repaired, or reworked in ac- 
cordance with documented procedures. 

8 71.133 Corrective action. 
The licensee shall establish meas- 

ures to assure that conditions adverse 
to quality, such as deficiencies, devi- 
ations, defective material and equip- 
ment, and nonconformances, are 
promptly identified and corrected. In 
the case of a significant condition ad- 
verse to quality, the measures must 
assure that the cause of the condition 
is determined and corrective action 
taken to preclude repetition. The iden- 
tification of the significant condition 
adverse to quality, the cause of the 
condition, and the corrective action 
taken must be documented and report- 
ed to appropriate levels of manage- 
ment. 

0 71.135 Quality assurance records. 
The licensee shall maintain suffi- 

cient written records to describe the 
activities affecting quality. The 

Pt. 71, App. A 

records must include the instructions, 
procedures, and drawings required by 
8 71.111 to prescribe quality assurance 
activities and must include closely re- 
lated specifications such as required 
qualifications of personnel, proce- 
dures, and equipment. The records 
must include the instructions or proce- 
dures which establish a records reten- 
tion program that is consistent with 
applicable regulations and designates 
factors such as duration, location, and 
assigned responsibility. The licensee 
shall retain these records for three 
years beyond the date when the licens- 
ee last engages in the activity for 
which the quality assurance program 
was developed. If any portion of the 
written procedures or instructions is 
superseded, the licensee shall retain 
the superseded material for three 
years after it is superseded. 
C53 FR 19256, May 27.19881 

0 71.137 Audits. 

The licensee shall carry out a com- 
prehensive system of planned and 
periodic audits to verify compliance 
with all aspects of the quality assur- 
ance program and to determine the ef- 
fectiveness of the program. The audits 
must be performed in accordance with 
written procedures or checklists by ap- 
propriately trained personnel not 
having direct responsibilities in the 
areas being audited. Audited results 
must be documented and reviewed by 
management having responsibility in 
the area audited. Follow-up action, in- 
cluding re-audit of deficient areas, 
must be taken where indicated. 

APPENDIX A-D ETERMINATION OF A1 AND 
A* 

(1) For a single radionuclide of known 
identity, the values of A, and A, are taken 
from Table A-l if listed there. The values Al 
and A, in Table A-l are also applicable for 
radionuclides contained in (a. n) or (y, n) 
neutron sources. 

(2) For any single radionuclide whose - 
identity is known but which is not listed in 
Table A-l, the values of A, and A, are deter- 
mined according to the following procedure: 

(a) If the radionuclide emits only one type 
of radiation, A, is determined according to 
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the rules in paragraphs (0. (ii), (iii) and (iv) 
of this paragraph. For radionuclides emit- 
ting different kinds of radiation, A, is the 
most restrictive value of those determined 
for each kind of radiation. However. in both 
cases, A, is restricted to a maxim-~ of 1000 
Ci. If a parent nuclide decays into a shorter 
lived daughter with a half-life not greater 
than 10 days, A, is calculated for &&J&be 
parent an&theaauphter. w 
itmg of the -es is assigned to th 

ma emitters, A, is determine: 
by the expression: 

elide has a half-life either longer than 10 
days or longer than that of the parent nu- 
elide. The activity to be taken into account 
and the A, or A, value from Table A-l to be 
applied are those corresponding to the 
parent nuclide of that chain. When calculat- 
ing A, or A, values, radiation emitted by 
daughters must be considered. However, in 
the case of radioactive decay chains in 
which any daughter nuclide has a half-life 
either longer than 10 days or greater than 
that of the parent nuclide, the parent and 
daughter nuclides are considered to be mix- 
tures of different nuclides. 

A, z9 curies 
r 

(3) In the case of a mixture of different 
radionuclides, where the identity and activi- 
ty of each radionuclide are known, the per- 
missible activity of each radionuclide R1, Rz 
. . . R, is such that F, + Fa + . . F, is not 
greater than unity, where 

where r is the gamma-ray constant, corre- 
sponding to the dose in R/h at 1 m per Ci; 
the number 9 results from the choice of 1 
rem/h at a distance of 3 m ss the reference 
dose-equivalent rate. 

(ii) For X-ray emitters, A, is determined 
by the atomic number of the nuclide: 
for Z d 55-A1= 1000 Ci 
for Z > 55-A,=200 Ci 
*here Z is the atomic number of the nu- 

’ elide. 

Total activity of R, 
F1 = 

A&R,) 

(iii) For beta emitters, A, is determined by 
the maximum beta energy (E,) according 
to Table A-2; 

(iv) For alpha emitters, A1 is determined 
by the expression: 
Aa= 1000 A, 
where A, is the value listed in Table A-3; 

(b 1 A1 is the more restrictive of the follow- 
ing two values: 

(0 The corresponding Al; and 
(ii) The value A, obtained from Table A-3. 
(3) For any single radionuclide whose 

identity is unknown, the value of A, is taken 
to be two Ci and the value of A, is taken to 
be 0.002 Ci. However, if the atomic number 
of the radionuclide is known to be less than 
82, the value of Al is taken to be 10 Ci and 
the value of A1 is taken to be 0.4 Ci. 

F, = 
Total activity of Ra 

A,(R,) 

F,, = 
Total activity of R, 

A,(R,) 

II. MIXTURES OF RADIONUCLIDES, INCLUDING 
RADIOACTIW DECAY CHAINS 

(1) For mixed fission products the follow- 
ing activity limits may be assumed if a de- 
tailed analysis of the mixture is not carried 
out: 
Al= 10 Ci 
A1=0.4 Ci 

(2) A single radioactive decay chain is con- 
sidered to be a single radionuclide when the 
radionuclides are present in their naturally 
occurring proportions and no daughter nu- 

A&RI, R,. . R,) is the value of A1 or Al as ap- 
propriate for the nuclide RI, R,. . R,. 

(4) When the identity of each radionu- 
elide is known but the individual activities 
of some of the radionuclides are not known, 
the formula given in paragraph (3) is ap- 
plied to establish the values of A, or A, as 
appropriate. All the radionuclides whose in- 
dividual activities are not known (their total 
activity will, however, be known) are classed 
in a single group and the most restrictive 
value of A1 and Al applicable to any one of 
them is used as the value of A, or A1 in the 
denominator of the fraction. 

(5) Where the identity of each radionu- 
elide is known but the individual activity of 
none of the radionuclides is known, the 
most restrictive value of A, or A, applicable 
to any one of the radionuclides present is 
adopted as the applicable value. 

!. 
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(6) When the identity of none of the nu- 0.002 Ci. However, if alpha emitters are 
elides is known, the value of A, is taken to known to be absent, the value of A1 is taken 
be two Ci and the value of AZ is taken to be to be 0.4 Ci. 

TABLE A-l -AI AND A2 VALUES FOR RADIONUCLIDES 

(See footnotes at end of Table A-l) 

- 
Symbol of radionuclide Element and atomic 

number A&3) A&i) Specific 
activity (Ci/g) 

I 

erent 
ctivi- 
per- 

L. Rz 
; not 

227 AC ................................ Actinium (89). .................. 
228 AC ........................................................................... 
1 m4, ................................ Silver (47) ........................ 
110m & ........................................................................ 
111 & ........................................................................... 
241 b ............................... Americium (95) ............... 
243 b .......................................................................... 
37ti (compressed or Argon (18) ....................... 

uncompressed)*. 
41A, (uncompressed)* ... ........................................... 
41 Ar (compressed)* ................................................... 
73 A# .................................. Arsenic (33). .................... 
74 &) ............................................................................. 
78 b ............................................................................. 
77 A# ............................................................................. 
211 *t ................................ Astatine (85) ................... 
193 A” ................................ Gold (79) ......................... 
196 Au ........................................................................... 
198 A” ........................................................................... 
199 Au ........................................................................... 

I 131 Ba ................................ Barium (56) ..................... 
133 B* ........................................................................... 

1000 0.003 7.2x10 
10 4 2.2x 106 
40 40 3.1 x 10’ 

7 7 4.7x 103 
100 20 1.6~10~ 

8 0.008 3.2 
8 0.008 1.9x10-’ 

1000 1000 1.0x105 

s ap- 

onu- 
*ities 
Own. 
: ap- 
11 as 
e in- 
cotal 
ssed 
ztive 
le of 
. the 

onu- 
:- 3f 

e 
:able 
1t is 

140 Ba ........................................................................... 
7 se .................................... Beryllium (4) .................... 
206 B, ................................. Bismuth (83). ................... 
207 B, ............................................................................ 
2108, (m). ................................................................... 
212 Bfi ........................................................................... 
249 Sk ................................ Berkelium (97) ................ 
77 & .................................. Bromine (35) ................... 
82 Br ............................................................................. 
11 c .................................... Carbon (6) ....................... 
14 c ............................................................................... 
45 #-* .................................. Calcium (20). ................... 
47 cs .................................. ........................................... 
109 Cd ................................ Cadmium (48) ................. 
115m Cd ........................................................................ 
115 Cd ........................................................................... 
1 3gce.. .............................. Cerium (58) ..................... 
141 Ce ........................................................................... 
143 (-& ........................................................................... 
144 Ce ................................ ........................................... 
249 cf ................................ Californium (98) .............. 
250 I-J ........................................................................... 
252 cf ................................ ........................................... 
36a.. ................................. Chlorine (17) ................... 
38 I-J .............................................................................. 
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20 
1 

1000 
20 
10 

300 
200 
200 

30 
40 

200 
40 
40 
20 

300 
5 

10 
100 

6 
1000 

70 
6 

20 
1000 
1000 

20 
1000 

30 
80 

100 
300 

60 
16 

2 
7 
F 

30: 
1c 

20 4.3x107 
1 4.3x10’ 

400 2.4~10’ 
20 1.0x105 
10 1.6~10~ 
20 1.1 x106 

7 2.1 x 106 
200 9.3x105 

30 1.2x105 
20 2.5x10” 
25 2.1 x105 
40 8.7x10’ 
10 4.0x 102 
20 7.3x104 

300 3.5x105 
5 9.9x10’ 

25 2.2x102 
4 1.2x105 
6 1.5x107 
1 1.8~10~ 

25 7.1 x 105 
6 1.1 x106 

20 8.4x lo8 
60 4.6 
25 1.9x104 
20 5.9x10” 
70 2.6x lOa 
30 2.6x10’ 
20 5.1 x105 

100 6.5~10~ 
25 2.8x lo4 
20 6.6x105 

7 3.2~10~ 
0.002 3.1 
0.007 1.3x102 
0.00: 6.5x lo2 

10 3.2~10-~ 
10 1.3x108 
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TABLE A-l-AI AND Az VALUES FOR RADIONUCLIDES-cOnfirw?d 

(See footnotes at end of Table A-l) 

Symbol of radionuclide Eleme;;;b;ratomic A&i) 

242 cm ............................... Curium (96) ..................... 
243 Cm .......................................................................... 

- 244 #-&# ............................... ........................................... 
245 b ............................... ........................................... 
246 h .......................................................................... 
56 (Jo .................................. Cobalt (27) ...................... 
57 co .................................. ........................................... 
58m co .......................................................................... 
58c0.. ........................................................................... 
60 co .................................. ........................................... 
51 e .................................. Chromium (24) ................ 
129 c, ................................ Cesium (55). .................... 
131 (J# ................................ ........................................... 
134m c, ........................................................................ 
134 CI ................................ ........................................... 
135 Ca ........................................................................... 
136 c, ........................................................................... 
137 C‘ ................................ ........................................... 
64 cu.. ................................ Copper (29). .................... 
67 cu ............................................................................. 
165 Dy ................................ Dysprosium (66) ............. 
166 Dy ........................................................................... 
169 Er ................................ Erbium (68) ..................... 
171 Er ................................ ........................................... 
152m E” ............................. Europium (63) ................. 
152 E” ........................................................................... 
154 2” ........................................................................... 
155 2” ........................................................................... 
18 F .................................... Ruorine (9). ..................... 
52 & .................................. Iron (26) ........................... 
55 Fe .................................. ........................................... 
59 Fe ............................................................................. 
67 (& .................................. Gallium (31). .................... 
68 Ca ............................................................................. 
72 (Ja ............................................................................. 
153 (Jd ................................ Gadolinium (64) .............. 
159 @I ........................................................................... 
68& .................................. Germanium (32). ............. 
71 & ............................................................................. 

200 0.2 3.3x103 
9 0.009 4.2~10 

10 0.01 8.2x 10 
6 0.006 1.0x10-’ 
6 0.006 3.6x10-l 
5 5 3.0x104 

90 90 8.5~10~ 
1000 1000 5.9x106 

20 20 3.1 x 104 
7 7 1.1 x103 

600 600 9.2x 10’ 
40 40 7.6x lo5 

1000 1000 1.0x10” 
1000 10 7.4x 106 

10 10 1.2x103 
1000 25 8.8x10-4 

7 7 7.4x 104 
30 10 9.8x10 
80 25 3.8~10~ 

200 25 7.9x 105 
100 20 8.2x lo6 

1000 200 2.3~10~ 
1000 25 8.2~10’ 

50 20 2.4x lo6 
30 30 2.2x 106 
20 10 1.9x102 
10 5 15x102 

400 60 1.4x103 
20 20 9.3x 10’ 

5 5 7.3x 106 
1000 1000 2.2x 103 

10 10 4.9x10’ 
100 100 6.0~10~ 

20 20 4.0x 107 
7 7 3.1 x 106 

200 100 3.6x lo3 
300 20 1.1 x106 

20 10 7.0x103 
1000 1000 1.6~10~ 

3 H ..................................... Hydrogen (1) see T- ........................ 
Tritium. 

181 H, ................................ Hafnium (72) ................... 30 
197m,, ............................. Mercury (80). ................... 200 
197H3,. .......................................................................... 200 
203~~ ................................ ........................................... 80 
166 Ho ................................ Holmium (67) .................. 30 
123 1 .................................. Iodine (53) ....................... 50 
125 1 .................................. ........................................... 1000 
126, .................................. ........................................... 40 
129 1 .................................. ........................................... 1000 
131 , .................................. ........................................... 40 

240 

A2(CD Specific 
activity (Ci/g) 

e....................... I......................... 

25 1.6~10’ 
200 8.6x105 
200 2.5x lOa 

25 1.4x104 
30 6.9x lo5 
50 1.9x10 6 
70 1.7x10 4 
10 7.8x10 4 

2 1.6~10-~ 
10 1.2x10 5 



Edition) 

lecific 
'ty (Ci/g) 

3.3x103 
4.2x10 
8.2x10 

.0x10-' 
1.6~ lo-.' 
3.0x104 
3.5x109 
5.9x108 
3.1 Xl04 
1.1 x109 
3.2x104 
'.6x106 
1.0x106 
'.4x106 
i.2x103 
8~10-~ 
'.4x104 
9.8x10 
'.8x106 
.9x105 

-'lo6 
.cxlO" 
.2x104 
.4X106 
.2X106 
.9x102 
.5x102 
.4x103 
.3x107 
.3x106 
.2x 103 
9X10' 
0x105 
0X10' 
1x106 
6x103 
1X106 
0x103 
6~10~ 
. . . . . . . . . . . . 

6x104 
8x105 
5x105 
4X10' 
3x105 
IX106 
' 9' 
1,. io4 
x10-4 
IX105 
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TABLE A-l-A, AND A2 VALUES FOR RmowcLlDES-Continued 

(See footnotes atend of Table A-l) 

I I I I 
Symbol of radionuclide 

I 
t 

132 * ................................ 
133 , ................................ 
134 1 ................................ 
135 1 ................................ 
111 In .............................. 
113m In ........................... 
114m In ........................... 
115m In ........................... 
190 fr ............................... 
192 *r ............................... 
194 Ir ............................... 
42 K ................................. 
43 K ................................. 
85n-h 

(uncompressed)*. 
85m,, (compressed)* ~ 
85R, (uncompressed)'. 
85K, (compressed)* ...... 
87,,(uncompressed)*. 
87K, (compressed)* .... . 
140 b .............................. 

MA................................. 

- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
........................................... 10 
lndium (49) ...................... 30 

........................................... 60 

........................................... 30 

........................................... 100 
Iridium (77) ...................... 10 

........................................... 20 

........................................... 10 
Potassium (19) ................ 10 

........................................... 20 
Krypton (36) .................... 100 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

........................................... 0.6 
Lanthanum (57) .............. 30 
Low specific activitv ........................ 

material-see $71.4. 
177 L" ................................ Lutetium (71) ................... 

MFp ................................ Mixed fission products ... 
2aM, .................................. Magnesium (12) .............. 
52 Mn ................................. Manganese (25) ............. 
54 Mn ................................. ........................................... 
56 Mn ............................................................................ 
99 ' MO - .................................. Molybdenum (42) ........... 
13 N ................................... Nitrogen (7) ..................... 
22 Na .................................. Sodium (11) ..................... 
24 pJa ............................................................................. 
93m pJIJ ............................... Niobium (41) ................... 
95 )Jb ............................................................................. 
97 )& ............................................................................. 
147 Nd ................................ Neodymium (60) ............. 
149 Nd ........................................................................... 
5gN1 ................................... Nickel (28) ....................... 
63 Ni................................... I -- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
65 N‘................................... ........................................... 
237N, ................................ Neptunium (93) ............... 
239 No ........................................................................... 
185 0, ................................ Osmium (76) ................... 
191 o# ........................................................................... 
191m o,............................. ........................................... 
193 0, ........................................................................... 
32 p .................................... Phosphorus (15) ............. 
230 pa ................................ (91). ........... 
231 

-Protactinium 
pa ................................ ........................................... 

233 pa ................................ ........................................... 

300 25 
10 0.4 

6 6 
5 5 

20 20 
5 5 

100 20 
20 10 

8 8 
5 5 

1000 200 
20 20 
20 20 

100 20 
30 20 

1000 900 
1000 100 

10 10 
5 0.005 

200 25 
20 20 

600 200 
200 200 
100 20 

30 30 
20 0.8 

2 0.002 
100 100 

A2(Ci) Specific 
activity (Ci/g) 

7 1.1x10' 
10 1.1x106 

8 2.7x10' 
10 3.5x106 
25 4.2~10~ 
60 1.6~10~ 
20 2.3x10' 
20 6.1x10 6 
10 6.2~10~ 
10 9.1x103 
10 8.5x10 5 
10 6.0~10~ 
10 3.3x106 

100 8.4~10~ 

3 8.4~10~ 
1000 4.0x102 

5 4.0x102 
20 2.8x10' 

0.6 2.8x10' 
30 5.6~10~ 

,.A.................... a......................... 

1.1x10 5 
t......................... 

52x106 
4.4x10 5 
8.3~10~ 
2.2x10' 
4.7x105 
1.5x109 
6.3x10 3 
8.7x10 6 
1.1x103 
3.9x10' 
2.6x10' 
8.0x10' 
1.1x10' 
8.1~10-~ 
4.6x10 
1.9x10' 
6.9x10-' 
2.3 x lo5 
7.3 x 103 
4.6 x 10' 
1.2 x 106 
5.3 x 105 
2.9 x 10" 
3.2 x 10' 

4.5 x 10-Z 
2.1 x 104 
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TABLE A-l-A, AND Az VALUES FOR RADIONUCLIDES-Continued 

(See footnotes at end of Table A-l) 

Symbol of radionuclide Element and atomic 
number A&i) 

201 pb ................................ Lead (82). ........................ 
210 pb ........................................................................... 
212 m, ........................................................................... 
103 pa ................................ Palladium (46). ................ 
109 pd ........................................................................... 

147 pm ............................... Promethium (61). ............ 
149 pm .......................................................................... 
210 p o ................................ Polonium (84). ................. 
142 R ................................ Praseodymium (59) ........ 
143 R ........................................................................... 
191 p’ ................................ Platinum (78). .................. 
1 g3m p’ ........................................................................ 
197m p’ ........................................................................ 
197 p’ ........................................................................... 
238 pu ................................ Plutonium (94). ................ 
239 pu ........................................................................... 
240 pu ........................................................................... 

241 pu ........................................................................... 

242 pu ........................................................................... 

223 fi ................................ Radium (88) .................... 
224 b ........................................................................... 

226 ‘& ........................................................................... 

228 b ........................................................................... 

81 m .................................. Rubidium (37) ................. 
86 “b ............................................................................. 

87 “b ............................................................................. 

Rb (natural). ................................................................. 
186 & ................................ Rhenium (75) .................. 
187 ‘& ........................................................................... 
188 

. 
& ........................................................................... 

Re (natural) .................................................................. 
103m m ............................ Rhodium (45) ... . ............. 
105 m ........................................................................... 
222 “n.........................: ...... Radon (86) ...................... 
97 Ru .................................. Ruthenium (44). .............. 
103 “” ........................................................................... 
105 R” ........................................................................... 
106 “” ........................................................................... 
35 5 .................................... Sulphur (16) .................... 
122 .qb ................................ Antimony (51) ................. 
124 fi ........................................................................... 
125 6’) ........................................................................... 
46 a ................................... Scandium (21) ................ 
47 & .............................................................................. 

48 ,qc .............................................................................. 

75 a .................................. Selenium (34). ................. 
31 9, ................................... Silicon (14) ...................... 
147 srn ............................... Samarium (62) ................ 
151 srn ...................................................... . . ;.i ............... 
153 sm .......................................................................... 
113 &) ................................ Tin (50) ............................ 

20 20 1.7 x 106 
100 0.2 8.8 x 10 

6 5 1.4 x 106 
1000 700 7.5 x 10’ 

100 20 2.1 x 106 
1000 25 9.4 x 102 

100 20 4.2 x lo5 
200 0.2 4.5 x 103 

10 10 1.2 x 10’ 
300 20 6.6 x 10’ 
100 100 2.3 x lo5 
200 200 2.0 x 105 
300 20 1.2 x 10’ 
300 20 8.8 x 105 

3 0.003 1.7 x 10 
2 0.002 6.2 x lo-* 
2 0.002 2.3 x lo-’ 

1000 0.1 1.1 x 102 
3 0.003 3.9 x 10-J 

50 0.2 5.0 x 10’ 
6 0.5 1.6 x lo5 

10 0.05 1.0 
10 0.05 2.3 x lo* 
30 25 8.2 x lo6 
30 30 8.1 x 10’ 

Unlimited. Jnlimited. 6.6 x 10-s 
Unlimited. Jnlimited. 1.8 x 1O-e 

100 20 1.9 x 105 
Unlimited. Jnlimited. 3.8 x 1O-6 

10 10 1.0 x 106 
Unlimited. Jnlimited. 2.4 x lo-* 

1000 1000 3.2 x 10’ 
200 25 8.2 x 10” 

10 2 1.5 x 105 
80 80 5.5 x 105 
30 25 3.2 x 10’ 
20 20 6.6 x 106 
10 7 3.4 x 103 

1000 60 4.3x104 
30 30 3.9x 106 

5 5 1.8x10’ 
40 25 1.4x103 

8 8 3.4x104 
200 20 8.2~10~ 

5 5 1.5x106 
40 40 1.4x104 

100 20 33x10 
Unlimited. Jnlimited. 2.0x10-6 

1000 90 2.6x10 
300 20 4.4x105 

60 60 1.0x10’ 

A2(Ci) Specific 
activity (a/g) 

Nuclear R 

‘A 

Symbol of r 

11 gm,, ....... 
1259, .......... 
85m,, .......... 
85~, ............. 
87m,, ......... 
8gs,. ............ 
go&. ............ 
91 s*. ............ 
92Sr.. ........... 
T (uncompn 
T (compres: 
T (activated 

paint). 
T (adsorbed 

carrier). 
T (tritiated H 
T (other forr 
182=, .......... 
1 60Tb.. ...... 
gem, 
96T, ..... ..... 
g7mTc ......... 
g7T, ............ 
ggmTc ......... 
ggT, ............ 
1 25mTe -.- 
1 27MTe.. ..... 
1 27T,. ......... 
12gM Tc ....... 
1 2gTe .......... 
131 mTe .-- 
132T C .......... 
227Th .......... 
22aTh .......... 
230Th .......... 
231 m ........... 
232Th .......... 
23% .......... 
Th (natural). 
Tb (irradiate 
200~ ........... 
201 qq ........... 
202n ........... 
20~ ........... 
170, ......... 
171 m ......... 
230". , ..- 
232,, .... .: ... 
233u ........... 
234" .......... 
235" ........... 

242 



Jition) 

;ific 
W/g) 

x 106 
4 x 10 
x 106 
x 10’ 
x 106 
x 102 
x 10s 
x 103 
x 10’ 
x 10’ 
x 105 
x 105 
x 10’ 
x 105 
x 10 
10-2 
10-l 

K 102 
10-s 

< 10’ 
f ‘05 

.O 
< 102 
< 106 
< 10’ 

10-a 
10-B 

: 105 
10-6 

: 106 
10-a 

: 10’ 
105 
105 
105 
10’ 
106 
103 

:lO’ 
:105 
:lO’ 
:103 
:lO’ 
:10J 
:106 
:104 
’ 10’ 
It+6 

,: 
105 
10’ 

- 
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TABLE A-l -A, AND A2 VALUES FOR RADioNucmES-Continued 

(See footnotes at end of Table A-l) 

Symbol of radionuclide Element and atomic 
number AI A2(Ci) 

119m Sn ............................. ........................................... 
125 6” ................................ ........................................... 
85m sr ............................... Strontium (38) ................. - 85 S* .............................................................................. 
87m Sr ............................... ........................................... 
89 f’r .............................................................................. 
90 fir .............................................................................. 
91 f.jr .............................................................................. 
92 Sr .............................................................................. 
T (uncompressed)*. ........ Tritium (1). ....................... 
T (compressed)* ............................................. ..a...* .... 
T (activated luminous ........................................... 

paint). 
T (adsorbed on solid ........................................... 

carrier). 
T (tritiated water). ....................................................... 
T (other forms) ................ ........................................... 
182 Ta ................................ Tantalum (73) ................. 
160 Tb.. .............................. Terbium (65) ................... 
96m Tc ............................... Technetium (43) ............. 
96 Te ............................................................................. 
97m Tc ............................... ........................................... 
97 Te ............................................................................. 
Wm Te .......................................................................... 
99 Te .................................. ........................................... 
125m Te ............................. Tellurium (52). ................. 
127M Te ........................................................................ 
127 Te ........................................................................... 
129M Tr ........................................................................ 
129 5 ,‘e ................................ ........................................... 
131m Te ........................................................................ 
132 Te ........................................................................... 
227 ,.,, ................................ Thorium (90) ................... 
228 m......- ................................................................... 
230 m ........................................................................... 
231 q-h ........................................................................... 
232 m................e .......................................................... 
23b ........................................................................... 
Th (natural) ....................... ........................................... 

100 100 4.4x 103 
10 10 1.1 x105 
80 80 3.2x10’ 
30 30 2.4x10’ 
50 50 1.2x107 

100 10 2.9x 10’ 
10 0.4 1.5x10* 
10 10 3.6~10~ 
10 10 1.3x107 

1000 1000 9.7x 103 
1000 1000 97x103 
1000 1000 9.7x 103 

1000 1000 9.7x103 

1000 1000 
20 20 
20 20 
20 10 

1000 1000 
6 6 

1000 200 
1000 400 

100 100 
1000 25 
1000 100 

300 20 
300 20 

30 10 
100 20 

10 10 
7 7 

200 0.2 
6 0.008 
3 0.003 

1000 25 
Unlimited. Jnlimited. 

10 10 
Unlimited. Jnlimited. 

Th (irradiated)“. ......................................................... ....................... 
200 ~ ................................. Thallium (81) ................... 20 
201 ~ ............................................................................ 200 
202 ~ ............................................................................ 40 

I 334ll ................................. ........................................... 300 
170 m ............................... Thulium (69) .................... 300 
171 ti ............................... ........................................... 1000 
230 " ................................. Uranium (92) ................... 100 
232 u ................................. ........................................... 30 
233 u ................................. ........................... ..T ............. 100 
234 " ................................. ........................................... 100 
235 " ................................. ........................................... 100 
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3.7x103 
9.7x 103 
6.2~10~ 
1.1 x10’ 
3.8~10’ 
3.2~10~ 
1.5x104 

1.4x10-3 
5.2~10~ 

1.7x10-2 
1.8x10' 
4.0x 104 
2.6~10~ 
2.5x10' 
2.0x107 
8.0~10~ 
3.1 x 105 
3.2x10' 
8.3x10* 

1.9x10-* 
5.3x105 

1.1x10-7 
2.3x10' 

2.2x10-7 
.a....................* 

20 
200 

40 
10 
10 

100 
0.1 
0.03 
0.1 
0.1 
0.2 

5.8~10~ 
2.2x105 
5.4x104 
4.3x102 
6.0~10” 
1.1 x103 
2.7x10' 
2.1 x10 

9.5x10-J 
6.2~10-~ 
2.1 x10-6 

Specific 
activity (Ci/g) 
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TABLE A-l -A1 AND Az VALUES FOR RmloNucLlDEs-Continued 
(See footnotes at end of Table A-l) 

Symbol of radionuclide Element and atomic 
number 

236 ” ............................................................................ 200 0.2 
23~ .......................................................................... Unlimited. Inlimited. 
u (natural) .................................................................. . Unlimited. Inlimited. 

U (enriched): 
< 20 percent.. ........................................................... Unlimited. Inlimited. 

20 percent or greater ............................................... 100 0.1 

u (depleted) ............................................................... Unlimited. Inlimited. 

u (irradiated)*** ........................................................ 
46 ” ................................... Vanadium (23) ............... 
161 w ................................. Tungsten (74) ................ 
165 w ........................................................................... 
167 w ........................................................................... 
1 27xc Xenon (54) ..................... 

(uncompressed)‘. 
1 27xc (compressed)* ............................................... 
131 m,, (compressed)* ............................................ 
131 m,, .......................................... 

(uncompressed)*. 
133xc .......................................... 

(uncompressed)*. 
1 33xc (compressed)’ ............................................... 
135x= .......................................... 

(uncompressed)‘. 
1 35xc (compressed)* .......................... ..r ................. 
87 y ................................... Yttrium (39) .................... 
90 y ............................................................................. 
91m y ........................................................... ..i ............ 
91 y ............................................................................ 
92 y ............................................................................ 
93 y ............................................................................ 
169 yb ................................ Ytterbium (70) ............... 
175 yb ......................................................................... 
65 an .................................. Zinc (30) ........................ 
69m an ........................................................................ 
69 .#Q) ........................................................................... 
93 Zr ................................... Zirconium (40). .............. 
95 ar ............................................................................ 
97 ar ............................................................................ 

.  

.  .  .  

.  

.  

.  

.  

.  

, .  

, .  

I .  

, .  

I .  

I .  

I .  

.  .  

.  .  

.  .  

.  .  

.  .  

.  .  

.  .  

.  .  

.  .  

.  .  

.  .  

A 

. . . . . . . . . . . . . . . . . . . . . . ,...................*.. . . . . . . . . . . . . . . . . . . . . . . . . . 
6 6 1.7x105 

200 100 5.0x 103 
1000 25 9.7x10-3 

40 20 7.0x 105 
70 70 2.8x10’ 

5 5 2.8x10’ 
10 10 1.0x 10s 

100 100 1.0x 10 6 

1000 1000 

5 5 1.9x10 5 
70 70 2.5x 10 s 

2 2 2.5x10 s 
20 20 4.5x10 
10 10 2.5x10 s 
30 30 4.1 x10 ’ 
30 30 2.5~10’ 
10 10 9.5x10 6 
10 10 3.2x 10 6 
60 60 2.3x10 6 

400 25 1.8x10 6 
30 30 8.0x10 a 
40 20 3.3x106 

300 20 5.3x10 7 
1000 200 3.5x10-3 

20 20 2.1 x10’ 
20 20 2.0x10 fi 

A&i) A&i) Specific 
activity (Ci/g) 

6.3x 1O-5 
3.3x 10-7 

(See Table A- 
4) 

(See Table A- 

(See Table A”1 

(See Table A”1 
4) 

1.9x10 5 

* For the purpose of Table A-l, compressed gas means a gas at a pressure which exceeds 
the ambient atmospheric pressure at the location where the containment system was closed. 

l * The values of AI and A, must be calculated in accordance with the procedure specified in 
Appendix A, para raph ll(3), taking into account the activity of the fission products and of the 
uranium-233 in a dition to that of the thorium. 8 

l ** The values of AI and A1 must be calculated in accordance with the procedure specified in 
Appendix A, paragraph ll(3), taking into account the activity of the fission products and 
plutonium isotopes in addition to that of the uranium. 

Nuclear Re 

TABLE 1- 

Cl 

TABLE A-3- 
THE ATOM 

Atomic No. 

1 to 81 . . . . . . . . . . . . . . 
82 and above... 

TABLE A-4 

-- 

0.45 . . . . . . . . . . . . . . . . . . 
0.72 (natural) . . 
1 .o . . . . . . . . . . . . . . . . . . . . 
1.5 . . . . . . . . . . . . . . . . . . . . 
5.0 . . . . . . . . . . . . . . . . . . . . 
10.0 .,................ 
20.0 . . . . . . . . . . . . . . . . . . 
35.0 .,................ 
50.0 . . . . . . . . . . . . . . . ..I 
90.0 . . . . . . . . . . . . . . . . . 
93.0 . . . . . . . . . . . . . . . . . . 
95.0 . . . . . . . . . . . . . . . . . 
Natural Thoriur 

1 The figure 
the activity Of 
the enrichmen 
equilibrium cof 
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3ion) 

ific 
‘G/g) 

(lo-5 
<lo-’ 
)le A- 

4) 

lie A- 
4) 

jle A- 
4) 

,le A- 
4) 

. . . . . . . . . 
x105 
x103 
:10-a 
x105 
x10’ 

x10’ 
Y105 

6 

:105 

:105 
:106 

:105 
1x10 
1106 
:107 

10’ 
10 6 
106 
105 

‘10 5 
.103 
106 

‘107 
10-a 
10’ 
106 

seds 
Ised. 
3d in 
f &he 

3a i;l 
and 

c 
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TABLE A-2-RwmoNs~i~ BETWEEN A, AND 
E, FOR BETA EUIITERS 

E, WW AI (Ci) 

CO.5 1,000 
OS-<l.O 300 
1.6-<1.5 100 
1.5-<2.0 30 

z2.0 10 
I 

- 

TABLE A-~--RELATIONSHIP BETWEEN A3 AND 
THE ATOMIC NUMBER OF THE RADIONUCLIDE 

A 
Atomic No. Haff-fiie fess Half-fife Half-lie 

tfleJl i.ooo 1.000 days greater than 
days to lOGyears lO*years 

1 to 81 . . . . . . . . . . . . . . . 3 ci .05 ci 3 Ci 
82 and above.... DO2 ci 902 Ci 3 Ci 

TABLE A-4-ACZTWITY-MASS RELATIONSHIPS 
FOR URANIUM/THORIUM 

Thorium and uranium enrichment t spemc acway 
ti%=upresent cilg g/ci 

0 45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0x10-’ 2.0x106 
0.72 (natural) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.06~10-~ 1.42x10s 
1.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.6x10-’ 1.3x10’ 
1.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-............................. 1.0x10-~ l.OxlO~ 
6.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.7~10-~ 3.7x10’ 
10.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.8~10-~ 2.1x10” 
20.0 .._...................................-..................... 1.0x10-* 1.0x105 
35.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0x10-5 5.0x10’ 
50.0 ..,...................................-...................... 2.5~10-~ 4.0x1 0’ 
90.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.8~10-~ 1.7x10’ 
93.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...” . . . . . . . . . L . . ...*.. 7.0x10-5 1.4x10’ 
95.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.1x10-5 1.1x10’ 
Natural Thorium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2x10-7 4.6~10’ 

1 The figures for uranfum in&de representative values for 
the activity of the uranium-234 which is concentrated during 
the enrichment process The actkity for Thorium includes the 
equilibrium concentration of lhortum-228. 

E48 F’R 3560’7, Aug. 5. 1983: 48 F’R 38450, 
Aug. 24, 1983: 48 FR 45382, Oct. 10. 1983; 48 
F’R 51903, Nov. 15.19831 

PART 72--LICENSING REQUIREMENTS 
FOR THE INDEPENDENT STORAGE 
OF SPENT NUCLEAR FUEL AND 

I HIGH-LEVEL RADIOACTIVE WASTE 

Subpart A-General Provisions 

Sec. 
72.1 Purpose. 
72.2 Scope. 
72.3 Definitions. 
72.4 Communications. 

Sec. 
72.5 Interpretations. 
72.6 License required: types of licenses. 
72.7 Specific exemptions. 
72.8 Denial of licensing by Agreement 

States. 
72.9 Information collection requirements: 

OMB approval. 
72.10 Employee protection. 
72.11 Completeness and accuracy of infor- 

mation. 
72.12 Deliberate misconduct. 

Subpart R-license Application, Form, and 
Contents 

72.16 Riling of application for specific li- 
cense. 

72.18 Ellimination of repetition. 
72.20 Public inspection of application. 
72.22 Contents of application: General and 

financial information. 
72.24 Contents of application: Technical 

information. 
72.26 Contents of application: Technical 

specifications. 
72.28 Contents of application: Applicant’s 

technical qualifications. 
72.30 Decommissioning planning, including 

financing and recordkeeping. 
72.32 Emergency plan. 
72.34 Environmental report. 

Subpart C-Issuance and Conditions of license 

72.40 Issuance of license. 
72.42 Duration of license: renewal. 
72.44 License conditions. 
72.46 Public hearings. 
72.48 Changes, tests, and experiments. 
72.50 Transfer of license. 
72.52 Creditor regulations. 
72.54 Application for termination of li- 

cense. 
72.56 Application for amendment of li- 

cense. 
72.58 Issuance of amendment. 
72.60 Modification, revocation, and suspen- 

sion of license. 
72.62 Backfitting. 

Subpart D-Records, Reports, Inspections, and 
Enforcement 

72.70 Safety analysis report updating. 
72.72 Material balance, inventory, and 

records requirements for stored materi- 
als. 

72.74 Reports of accidental criticality or 
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loss of special nuclear material. 
72.76 Material status reports. 
72.78 Nuclear material transfer reports. 
72.80 Other records and reports. 
72.82 Inspections and tests. 
72.84 Violations. 
72.86 Criminai penalties 
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RULES and REGULATIONS 
TITLE 10, CHAPTER 1, CODE OF FEDERAL REGULATIONS-ENERGY 

71.0 71.0(c) 

lPARTI PACKAGING AND TRANSPORTATION bF RADIOACTIVE MATERIAL 

Subfmt A-Gene4 Provhhu 

88G 
71.0 Purpose and scope. 
n-1 COmmUni&onsand records. 
71.Z Interpretations. 
71.S Requirement for licenw. 
7l.4 Definitions. 
7l.5 Transportation of licensed material. 
71.6 Information collection requirements: 

OMB approval. 
71.6a Completeness and accuracy of 

information. 

Subpart B-Exem~uOnr 

71.7 Specific cxemptionr. 
71.8 ~esenwxl] 
7l.g Exemption of phydcian8. 
71.10 Exemption for low-level materials. 
n.11 (Reserved] 

Subpart C-GenerJ Ltcensos. 

71.12 General Licenee:‘NRC approved 
package. 

71.13 previously approved Type B package. 
71.14 General License: DOT rpecification 

container. 
7l.16 General License: Use of foreign 

approved package. 
71.18 General License: Type k Fissile Class 

fl package. 
n.20 General License: Restricted. Firsile 

Class II package. 
7l.22 General License: Type A package. 

Fissile t%ae III shipment. 
71.24 General License: Restricted. FiBstie 

Class 111 shipment. 
Subpart D-Applicatbn for Package 
Approval 

71.31 Content8 of application. 
71.33 Package discription. 
71.35 Package evaluation. 
71.37 Quality’aBBUranCa. 
71.39 Requirement for additional 

information, 
Subpart E-Package Approval Standard8 

71.41 Demonstration of complignce. 
71.43 Cenera! standard8 for all packager. 
71.45 Lifting and tie-down standards for all 

packages. 

71.47 External radiation etandards for all 
packages. 

71.51 Additional requirement8 for Type B 
packages. 

71.52 Exemption for low specific activity 
(ISA) packages. 

71.53 FiBBite material exemptione. 
71.55 General requirement8 for all fisrile 

material packages. 
71.57 Specific standards for a Fissile Class 1 

package. 

71.59 Specific standard8 for a Fissile Class 
II package. 

71.81 Specific standard8 for a Fissjle Class 
III shipment. 

71.63 Special requirement8 for plutonium 
shipments. 

71.85 Additional requirements. 

Subpart F-Package and Spaclrl Form 
Tests 
71.71 Normal condition8 of transport. 
71 73 Hypothetical accident conditiona. 
71.75 Qualification of special form 

radioactive material. 
71.77 Tests for special form radioactive 

material. 

SubPart G-Operating Controls 8nd 
Procedum 

71.81 Applicability of operating controls and 
procedures. 

71.63 Assumptions a8 to unknown 
prupertiee. 

n.85 preliminary determinations. 
71.87 Routine determinations. 
71.86 Air transport of plutonium. 
71.89 Opening instructions. 
71.81 Records. 
71.93 inspection and teBt8. 
71.95 Reportr. 
71.97 Advance notification of shipment of 

nuclear waste. 
71.99 Violations. 

Subpart H-Ouallty Assuranca 

71.101 Quality a8surance requirements. 
71.103 Quality as8urance organization. 
71.105 Quality assurance program. 
71.107 Package design control. 
71109 Procurement document control. 
71.111 Instructions. procedures, and 

drawings. 
71113 Document control. 
71.115 Control of purchased material, 

equipment, and servicer. 
71.117 Identification and control of 

materials, parte, and components. 
71.119 Control of 8pecial procesees. 
71.121 Internal inspection 
71.123 Test control. 
71.125 Conlrol of measuri.ng and teat 

equipment. 
71127 Handling. stolage. and chipping 

control. 
71.129 Inspection. test. and operating status. 
71.131 Nonconforming materials. parts, or 

compoflentr. 
7l.133 Corrective action. 
71.135 Quality a88urance reCOrdS. 
71.137 Audits. 

Appendix A-Determination of AI and h. 

Authority: Sets. 53, 57, 62, 63, 81, 161, 182, 
183,68 Stat. 930,932,933,935,948,953,954, as 
amended (42 USC. 2073. 2077, 2692,2093, 
2111,2201,2232, 2233); sets. 201. as amended, 
202,206,88 Stat. 1242, as amended, 1244,1246 
(42U.S.C 5841, 5842.5846). 

Section 71.97 also issued under sec. 301, 
Pub. L. 96-295,94 Stat. 789-790. 

For the purposes of sec. 223,68 Stat. 958, as 
amended (42 U.S.C. 2273); Q 5 71.3, 71.43. 
71.45, 71.55, 71.63 [a] and(b), 71.83, 71.85, 
71.87, 71.89, and 7197 are issued under sec. 
16lb, 68 Stat. 948, as amended (42 U.S.C. 
2201(t)): and $8 71.5(b), 71.6a. 71.91, 71.93. 
7195, and 71101(a) are issued under sec. 
1610.68 Stat. 950, as amended (42 U.S C. 
2201(o)). 

L 
Subpart A-Genenl Previrlonr 

0 71.0 Purposa end 8oope. 

b 
(a) This part establishes: (1) 

I equirements for packaging, preparation 
s for shipment, and transportation of 
$ licensed material; and (21 procedures 
a and standards for NRC approval of 
k packaging and shipping procedures for 
s fissile material and for a qua_ntity of 

L other licensed material in excess of a 
Type A quantity. 

(b) The packaging and transport of 
licensed material are also rubjest to 
other parts of this chapter (e.g., Perts 20, 
21,30, 39,40.70, and 73) and to the 
reaulations of other agencies (e.g., the 
U.3. Department of T&neport‘ati~n 
(DOT] and the U.S. Postal Service 
(USPS) I) having jurisdiction over means 
of transport. The requirements of this 
part are in addition to, and not in 

. substitution for, other requirements. L 
The regulations in this part apply 

‘Postal Service Manuel (Domertic Mail Manual). 
se&on 124 3. which is incorporated by referencc at 
i!?CFRllI.l(1974). 

to any certificate holder and to any 
licensee authorized by specific license 
issued by the Commission to receive, 
possess, use, or transfer licensed 
material if the licensee or certificate 
holder delivers that material to a 
common or contract carrier for transport 
or transports the material outside the 
confines of the licensee’s or certificate 
holder’s facility, plant, or other 
authorized place of use. No provision of 
this part authorizes possession of 
licensed material. 

.IIIlV Rl. 1991 



71.0(d) 71.4 

PART 7-l 8 PACKAGING AND TRANSPORTATION OF RADIOACTIVE MATERIAL 

- (d) Exemptions from the requirement 
for license in 0 71.3 are specified in 
0 71~0. Genera1 licenses for which no 
NRC package approval is required are 
issued in $0 71.14-71.24. The general 
license in d 71.12 reauiree that an NRC 

1 

certificateof compliance or other 
package approval be issued for the 
package to be used under the general 

8 license. Application for package- 
$ approval must be completed in 
m accordance with Subpart D of this part, 
t demonstrating that the design of the 

package to be used satisfies the package 
G approval standards contained in 

1 

Subpart E of this part as related to the 
tests of Subpart F of this part. The 
transport of licensed matetial or 
delivery of licensed material to a carrier 
for trannpofi is subject to the opemting 
controls and procedure9 requirements of 
Subpart G  of this part, to the quality 
assurance requirements of Subpart H of 
this part, and to the general provisions 
of Subpart A of this pert, includi~ DOT 
regulations referenced in g n.!i. 

$71.1 ‘commuokattantBandracMdb 

r 
(a) All communications concerning the 

wgulat;ons in this part should be 
? addressed to the Director, Office of 
3 IXuclear Ma!erial Safety and Safeguards, 
z L! S Nuclear Regulatory Commission. 
LI Washington. DC 20555. or mav be 
2 dzli~ ered in person at the Co&+ssion 

L 

Office at 2220 L Street. NW. 
\Vashington, DC. or its Off!‘ces at 11555 
Rockviile Pike, Rxkville, hlaryland. 

- 
must be legible throughout the retention 
period specified by each Commission 

/ 

(b) Each record required by this.part 

regulation. The record may be the 
original or a reproduced copy or a 
microform provided that the copy or 
microform is authenticated by 

z authorized personnel and that the 
i microform is capable of producing a 
K cleer copy throughout the required 
k retention period. The record may also be 
“, stored in electronic media with the 

capability for producing legible, 
accurate, and complete record9 during 
the required retention period. Records 
such as letters, drawings, specifications, 
must include all pertinent information 
such a9 stamps, initials, and signatures. 
The licensee shall maintain adequate 
safeguards against tampering with and 
loss of records. 

liceneed materiel to a carrier for 
transport or (b) transport licensed 
material except a5 authorized in a 
general license or a specific licenw 
issued by the Commission, or a9 
exempted in this Dart. 

I- Close reflection by wurer means 
o”r W mmediate contact by water of sufficient 
g thickness for maximum reflection of 
d neutrons. 
L (7ontoinmenf svslem means the 
‘g Cl 
I t( 

__... -.. 

t Ii.4 oeftnlnitlonn 
The following terms are as defined 

here for the purpose of this part. 
Throughout this part, the stendarde are 
expressed in metric units: the 

$- approximate English equivalent9 
g presented in perentbeees are for 

E 
information only. 

A, means the maximum activity of 
m special form radioactive material 
7 permitted in e Type A package. A a 

omponents of the packaging intended 
3 retain the radioactive material during 
ransport. 

means the maximum activity of 
radioactive material, other than special 
form radioective materiel, permitted in a 
Type A package. These values are either 
listed in Appendix A of this pert. Table 
A-1. or may be derived in accordance 
with the procedure prescribed in 
Appendix A of this pert. 

Carrier means a person engaged in 
the transportation of passengers or 
property by land or water as a common, 
contra&, or private carrier, or by civil 
aircraft. 

- 

r 
5 *Certificate holder means a person 
s who holds a certificate of compliance, or 
e other package approval issued by the 
ID Commission. 
m  

L 

Conveyance means any vehicle, 
lircraft, vessel, freight container, or 
told. compartment, or defined deck area 
if an inland waterway craft or seagoing 
reseel. 

Exclusive use (al90 referred to in 
ither regulations a8 “sole use” or “full 
oad”) means the role use of a 
:onveyence by a single con9ignor and 
‘or which all initial, intermediate, and 
inal loading and unloading are carried 
)ut in accordance with the direction of 
he consignor or coneignee. 

Fissile classification means the 
;ategorizetion of fiesile materiel 
jackages into one of the following three 
:lessee according to the controls needed 
to provide nuclear criticality safety 
during transportation: 

(1) Fissile Class I: A peckege which 
may be transported in unlimited 
numbers and in any arrangement, and 
which require9 no nuclear criticality 
safety control9 during transportation. A 
transport index is not assigned for 
purpose9 of nuclear criticality safety but 
may be required because of external 
radiation levels. 

(2) Fissile Class II: A package which 
may be transported together with other 
packages in any arrangement but, for 
oriticality control, in numbers which do 
not exceed an aggregate transport index 
of 50. These shipment9 require no other 
nuclear criticality safety control during 
transportation. Individual package9 may 
heve a transport index not less than 0.1 
and not more than 10. 

(3) Fiesile Class III: A shipment of 
packages which is controlled in 
transportation by epecific arrangement9 
between the shipper and the carrier to 
provide nuclear-criticality safety. 

..L’ssile material and fissile . 
mdioriuclides: “Fissile materiel” mean9 
any material consisting of or containing 
one or moie fissile radionuclidee. Fissile 
radionuclides are plutonium-238. 
plutonium-239, plutonium-241, uranium- 
233. end uranium-235. Neither natural 
nor depleted uranium 19 fissile material. 
Fissile material9 are classified in thir 
section according to the controls needed 
to provide nuclear criticality safety 
during transportation. Certain 
exc!usions are provided in 0 71.53. 

m 
z (I] Uranium or thorium ores and 

physical or chemical concentratea of 
z those ores; 

I 
(2) Unirradiated nature1 or depleted 

uranium or untrradiated natural thorium: 

Low specific acfivity malerid means 
any of the following: 

71.2 htterpretatlore 
Only written interpretations of the 

,” regulations in this pert by the 
z Commission’9 General Counsel are 
U. binding upon the Commiasion. 
z g 713 A~uirmonf fornarmo. 
I A licensee subject to the regulations 

in this part mey not (a) deliver any 
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(3) Each tie-down device which is a 
stru&ud part of a package must be 
designed so that failure of the device 
under excessive load would not impair 
Ihe ability of the package to meet 
&her requirements of this PaI%. 

[49 m 35607, Aug. 5, 1983; 48 I% 30449. 
Aug. 24.19831 

471.47 External radiation standards for 
all packages. 

A package must be designed and pre- 
pared for shipment so that the radi- 
ation level does not exceed 200 mil- 
lfrem per hour at any point on the ex- 
&mal surface of the package and the 
tpansport index does not exceed 10 
(See 8 71.4 “Definitions”). For a pack- 
Me transported as exclusive use by 
& highway, or water, radiation 
levels external to the package may 
exceed those limits, but must not 
exceed any of the following: 

(a) 200 millirem/hour on the accessi- 
ble external surface of the package 
unless the following conditions are 
met, in which case the limit is 1000 
millirem per hour: 

(1) The shipment is made in a closed 
transport vehicle: 

(21 Provisions are made to secure the 
Package so that its position within the 
vehicle remains fixed during transpor- 
Won; and 

(3) There are no loading or unload- 
bns Operations between the beginning 
md end of the transportation; 

(b) 200 millirem/hour at any point 
On the outer surface of the vehicle, in- 
cluding the upper and lower surfaces, 
Or* in the csse of an open vehicle, at 
@V Point on the vertical planes pro- 
jected from the outer edges of the ve- 
MCle, On the upper surface of the load, 
Qad on the lower external surface of 
b Vehicle; 

) (Cl 10 millirem/hour at any point 
’ ho meters from the vertical planes 
’ &presented by the outer lateral sur- 

b of the vehicle or in the case of 
ap open vehicle, at any point two 

the vertical planes pro- 
he outer edges of the con- 

4 s, h-em/hour in any nor- 
ecupied positions of the vehi- 

this provision does not 
Private motor carriers when ,P Wrpying these positions are 

provided with special health supervi- 
sion, personnel radiation exposure 
monitoring devices, and training in ac- 
cordance with 8 19.12 of this chapter. 

071.51 Additional requirements for Type 
B packages. 

(a) A Type B package, in addition to 
satisfying the requirements of 0 5 71.41 
through 71.47 must be designed, con- 
structed, and prepared for shipment so 
that under the tests specified in: 

(1) Section 71.71 (Normal Conditions 
of Transport), there would be no loss 
or dispersal of radioactive contents, as 
demonstrated to a sensitivity of 10S6 A1 
per hour, no significant increase in ex- 
ternal radiation levels, and no substan- 
tial reduction in the effectiveness of 
the packaging; and 

(2) Section 71.73 Hypothetical Acci- 
dent Conditions), there would be no 
escape ul kdyptiasn-85 exceeding 10,000 
curies in one week, no escape of other 
radioactive material exceeding a total 
amount A, in one week, and no exter- 
nal radiation dose rate exceeding one 
rem per hour at one meter from the 
external surface of the package. 

(b) Compliance with the permitted 
activity release limits of paragraph (a) 
of this section must not depend upon 
filters or upon a mechanical cooling 
system. 

9 11.52 Exemption for low specific activity 
(LSA) packages. 

A package need not satisfy the re- 
quirements of 8 7 1.51 if it contains 
only low specific activity material and 
is transported as exclusive use, but is 
subject to $5 71.41 through 71.47 of 
this part, including ‘J 71.43(f). 

0 71.53 Fissile material exemptions. 
The following packages are exempt 

from fissile material classification and 
from the fissile material standards of 
80 71.55 through 71.61, but are subject 
to all other requirements of this part: 

(a) A package containing not more 
than 15 grams of fissile radionuclides. 
If material is transported in bulk, the 
quantity limitation applies to the con- 
veyance: or 

(b) A package containing irradiated 
natural or depleted uranium including 
the products of irradiation if the irra- 
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diation has taken place only in a ther- 
mal reactor; or 

(c) A package containing homoge- 
nous hydrogenous solutions or mix- 
tures where: 

(1) The minimum ratio of the 
number of hydrogen atoms to the 
number of atoms of fissile 
radionuclides(H/X) is 5200; 

(2) The maximum concentration of 
fissile radionuclides is five grams/liter; 
and 

(3) The maximum mass of fissile ra- 
dionuclides in the package is 800 
grams, except for a mixture where the 
total mass of plutonium and uranium- 
233 exceeds one percent of the mass of 
uranium-235 the limit is 500 grams. If 
the mat,erial is transported in bulk, 
the quantity limitations apply to the 
vehicle, to a hold or compartment of 
an inland waterway craft, or to a hold, 
compartment, or defined deck area of 
a seagoing vessel; or 

(d) A package containing uranium 
enriched in uranium-235 to a maxi- 
mum of one percent by weight, and 
with a total plutonium and uranium- 
233 content of up to one percent of 
the mass of uranium-235, if the fissile 
radionuclides are distributed homoge- 
neously throughout the package con- 
tents, and do not form a lattice ar- 
rangement within the package; or 

(e) A package containing any fissile 
material if it does not contain more 
than five grams of fissile radionuclides 
in any IO-liter volume, and if the ma- 
terial is packaged so as to maintain 
this limit of fissile radionuclide con- 
centration during normal transport; or 

(f) A package containing not more 
than one kilogram of plutonium of 
which not more than 20% by mass 
may consist of plutonhlm-239, plutoni- 
um-241, or any combination of those 
radionuclides; or 

(g) A package containing liquid solu- 
tions of uranyl nitrate enriched in ura- 
nium-235 to a maximum of two per- 
cent by weight, with total plutonium 
and uranium-233 not more than one- 
tenth percent of the mass of uranium- 
235. 

(r 71.55 General requirements for all fissile 
material packages. 

(a) A package used for the shipment 
of fissile material must be designed 
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and constructed in accordance with 
$871.41 through 71.47. When required 
by the total amount of radioactive ma- 
terial, a package used for the ship- 
ment of fissile material must also be 
designed and constructed in accord- 
ance with 471.51. 

(b) Except. as provided in paragraph 
tc) of this section, a package used for 
the shipment of flssile material must 
be so designed and constructed and its 
contents so limited that it would be 
subcritical if water were to leak into 
the containment system or liquid con- 
tents were to leak out of the contain- 
ment system so that. under the follow- 
ing conditions, maximum reactivity of 
the fissile material would be attained: 

(I 1 The most reactive credible con- 
figuration consistent with the chemi- 
cal and physical form of the material; 

(2) Moderation by water to the most 
reactive credible extent; and 

(3) Close reflection by water on all 
sides. 

(c) The Commission may approve ex- 
ceptions to the requirements of para- 
graph (b) of this section if the package 
incorporates special design features 
that ensure that no single packaging 
error would permit leakage, and if ap 
propriate measures are taken before 
each shipment to ensure the contain- 
ment system does not leak. 

(d) A package used for the shipment 
of fissile material must be so designed 
and constructed and its contents so 
limited that under the tests specified 
in $71.71 (Normal Conditions Of 
Transport): 

(1) The contents would be subcdtj- 
Cal; 

(2) The geometric form of the P@- 
age contents would not be substantial- 
ly altered; 

(3) There would be no leakage Of 
water into the containment SYSW 
unless, in the evaluation of Unde- 
maged packages under 0 Q 71.57(s)* 
71.59(b)(l), and 71.61(a), it has be@ 
assumed that moderation is present t0 
such an extent as to cause maxim@ 
reactivity consistent with the then@ 
and physical form of the material; aUd 

(4) There will be no substantial re 
duction in the effectiveness of the 
packaging, including: 

(i) No more than five percent redus 
tion in the total effective VOla ed 

the packaging on which 
is assessed; 

(ii) No more than five 
tion in the effective sp 
the fissile contents and 
face of the packaging; ar 

(iii) No occurrence of 
the outer surface of 1 
large enough to permit 
10 cm (four in.) cube. 

te) A package used for 
of fissile material must 
and constructed and it 
limited that under the 
in 8 71.73 (Hypothetical 
ditions), the package WC 
tical. For this determin 
be assumed that: 

(1) The fissile material 
reactive credible configu 
ent with the damaged cc 
package and the chemi 
cal form of the contents 

(2) Water moderation 
most reactive credible t 
ent with the damaged cc 
package and the chemil 
cal form of the contents; 

(3) There is reflectior 
all sides, as close as is c 
the damaged condition c 

071.57 Specific standardr 
Class I package. 

A Fissile Class I pack: 
designed and construck 
h-h so limited that: 

(a) Any number of un~ 
&es would be subcritic 
mgement and with o 
Versed hydrogenous 
mess there is a great 
fnterspersed moderatior 
@U?, in which case 
mOUnt may be assume 
termination; and 

(b) Two hundred fift 
e% if each package we 
the tests specified in 
&etiCal Accident Cond 
h subcritical if stacke 
Q arrangement close1 
u1 sides of the $tack 

-Vb optimum interspf 
i * moderation. 
;.i.i 

w,* : i:. 
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is assessed;  
(i i) N o  m o r e  th a n  f ive p e r c e n t reduc-  

t ion in  th e  e ffect ive spac ing  b e tween  
th e  f issi le c o n te n ts a n d  th e  o u ter  sur-  
fa c e  o f th e  p a c k a g i n g ; a n d  

(i i i) N o  occur rence  o f a n  a p e r tu re  in  
th e  o u ter  sur face o f th e  p a c k a g i n g  
la rge  e n o u g h  to  permi t  th e  e n try o f a  
1 0  c m  ( four in.) c u b e . 

tn\ A  w - a d r ~ ~ ~  IIP P ~  fnr the sh ipment  

" &  LxnuLl \ r  *~sR.""..IIIl .--v b e  so  d e s i g n e d  
a n d  const ruc ted a n d  its c o n te n ts so  
lim ite d  th a t u n d e r  th e  tests spec i f ied 
in  0  7 1 .7 3  (Hypothet ica l  A c c i d e n t C o n -  
& ions),  th e  p a c k a g e  w o u l d  b e  subcr i -  
t ical. For  th is  d e te r m i n a tio n , it m u s t 
b e  a s s u m e d  th a t: 

(1)  T h e  f issi le m a ter ia l  is in  th e  m o s t 
react ive c red ib le  c o n fig u r a tio n  consist-  
e n t wi th th e  d a m a g e d  cond i t ion  o f th e  
p a c k a g e  a n d  th e  chemica l  a n d  phys i -  
ca l  fo r m  o f th e  c o n te n ts,; 

(2)  W a ter  m o d e r a tio n  occurs  to  th e  
m o s t react ive c red ib le  extent  consist-  
e n t wi th th e  d a m a g e d  cond i t ion  o f th e  
p a c k a g e  a n d  th e  chemica l  a n d  phys i -  
ca l  fo r m  o f th e  c o n te n ts; a n d  

(31  There  is ref lect ion by  w a ter  o n  
% ll s ides,  as  c lose  as  is consis tent  wi th 
tke d a m a g e d  cond i t ion  o f th e  p a c k a g e . 

, !71.57 Speci f ic  s tandards  for a  Fissi le 
t,: C lass I package.  

A  F’issi le C lass  I p a c k a g e  m u s t b e  so  
a n d  const ruc ted a n d  its con-  

lim ite d  th a t: 
y  n u m b e r  o f u n d a m a g e d  pack-  

@ es  w o u l d  b e  subcr i t ical  in  a n y  ar-  
m g e r n e n t a n d  wi th o p tim u m  inter-  
R M s e d  h y d r o g e n o u s  m o d e r a tio n  
m e s s  th e r e  is a  g r e a ter  a m o u n t o f 
fa te V e r s e d  m o d e r a tio n  in  th e  pack-  
& g , in  wh ich  case  th e  g r e a ter  

y  b e  a s s u m e d  for  th is  de -  

h u n d r e d  fifty (250)  pack-  
e  w e r e  sub jec ted  to  
in  8  7 1 .7 3  (Hype-  
o n d i tions) ,  w o u l d  

If s tacked to g e the r  in  
a r r a n g e m e n t, c lose ly  ref lected o n  

a ides  o f th e  stack by  w a ter, a n d  
e rsed  hyd roge-  

0  .*.“.a “yrb.*.c. L 3 C ~ I I U ~ ‘U ~  IV. Q  I Pc$3, , I ;  

Class 1 1  package.  

(a)  A  Fissi le C lass  II p a c k a g e  m u s t 
b e  c o n tro l led by  th e  carr ier  du r ing  
transport .  T o  p rov ide  th is  c o n trol, th e  
des igner  o f a  Fissi le C lass  II p a c k a g e  
m u s t d e te r m i n e  th e  a l l owab le  n u m b e r  
o f p a c k a g e s  o f th a t des ign  wh ich  c a n  
b e  safe ly  t ranspor ted in  a  veh ic le  
u n d e r  th e  cond i t ions  spec i f ied in  th is  
sect ion.  Th is  a l l owab le  n u m b e r  o f 
p a c k a g e s  d e te rm ines  th e  m i n i m u m  
transport  i ndex  wh ich  th e  sh ipper  o f 
th e  p a c k a g e  marks  o n  th e  p a c k a g e  
labe l  w h e n  th e  p a c k a g e  is s h i p p e d . B y  
lim i t ing to  5 0  th e  to ta l  n u m b e r  o f 
t ransport  i ndexes  in  a  veh ic le  or  stor- 
a g e  a r e a , th e  carr ier  p rov ides  a d e q u a te  
crit icality c o n trol. 

(b)  A  Fissi le C lass  II p a c k a g e  m u s t 
b e  d e s i g n e d  a n d  const ruc ted a n d  its 
c o n te n ts so  lim ite d , a n d  th e  a l l owab le  
n u m b e r  o f th e s e  p a c k a g e s  in  a  Fissi le 
C lass  II s h i p m e n t so  d e te r m i n e d , th a t: 

(1)  F ive tim e s  th e  a l l owab le  n u m b e r  
o f u n d a m a g e d  p a c k a g e s  w o u l d  b e  sub-  
cri t ical if s tacked to g e the r  in  a n y  ar-  
r a n g e m e n t a n d  c losely  ref lected o n  al l  
s ides  o f th e  stack by  w a ter; a n d  

(2)  Twice  th e  a l l owab le  n u m b e r  o f 
p a c k a g e s , if e a c h  p a c k a g e  w e r e  sub-  
jec ted to  th e  tests spec i f ied in  0  7 1 .7 3  
(Hypothet ica l  A c c i d e n t C o n d i tions) ,  
w o u l d  b e  subcr i t ical  if s tacked to g e th-  
e r  in  a n y  a r r a n g e m e n t, c lose ly  ref lect- 
e d  o n  al l  s ides  o f th e  stack by  w a ter, 
a n d  wi th o p tim u m  in terspersed hy-  
d r o g e n o u s  m o d e r a tio n . 

(cl T h e  t ransport  i ndex  wi th respect  
to  crit icali ty c o n trol fo r  e a c h  F i& le  
C lass  II p a c k a g e  m u s t b e  ca lcu la ted by  
d iv id ing  th e  n u m b e r  5 0  by  th e  a l low-  
a b l e  n u m b e r  o f Fissi le C lass  II pack-  
a g e s  wh ich  m a y  b e  t ranspor ted to g e th-  
e r  as  d e te r m i n e d  u n d e r  th e  lim ita tio n s  
o f p a r a g r a p h  (b)  o f th is  sect ion.  T h e  
t ransport  i ndex  so  d e te r m i n e d  m u s t 
n o t e x c e e d  1 0  a n d  m u s t b e  r o u n d e d  u p  
to  th e  first dec ima l  p lace.  

4  71 .61  Speci f ic  s tandards  for a  Fissi le 
Class III sh ipment .  

A  p a c k a g e  fo r  Fissi le C lass  III sh ip-  
m e n t m u s t b e  so  d e s i g n e d  a n d  con-  
structed a n d  its c o n te n ts so  lim ite d , 
a n d  th e  n u m b e r  o f p a c k a g e s  in  a  Fis- 
s i le C lass  III s h i p m e n t m u s t b e  so  lim - 
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(a) Twice this number of undamaged 
packages would be subcritical if 
stacked together in any arrangement, 
assuming close reflection on all sides 
of the stack by water; and 

(b) This number of packages would 
be subcritical if stacked together in 
any arrangement, closely reflected on 
all sides of the stack by water, and 
with optimum interspersed hydroge- 
nous moderation. Except as permitted 
under 8 71.41, each package must be 
considered to have been subjected to 
the tests specified in 8 71.73 (Hypo- 
thetical Accident Conditions). 

Q71.63 Special requirements for plutoni- 
um shipments. 

(a) Plutonium in excess of 20 curies 
per package must be shipped as a 
solid. 

(b) Plutonium in excess of 20 curies 
per package must be packaged in a 
separate inner container placed within 
outer packaging that meets the re- 
quirements of Subparts E and F for 
packaging of material in normal form. 
If the entire package is subjected to 
the tests specified in 8 71.71 (Normal 
Conditions of Transport), the separate 
inner container must not release plu- 
tonium, as demonstrated to a sensitivi- 
ty of 1O-B A, per hour. If the entire 
package is subjected to the tests speci- 
fied in 0 71.73 (Hypothetical Accident 
Conditions), the separate inner con- 
tainer must restrict the loss of plutoni- 
um to not more than Aa in one week. 
Solid plutonium in the following 
forms is exempt from the require- 
ments of this paragraph: 

( 1) Reactor fuel elements; 
(2) Metal or metal alloy; and 
(3) Other plutonium bearing solids 

that the Commission determines 
should be exempt from the require- 
ments of this section. 

0 71.65 Additional requirements. 

The Commission may, by rule, regu- 
lation, or order, impose requirements 
upon any licensee in addition to those 
established in this part as it deems 
necessary or appropriate to protect 
health or to minimize danger to life or 
property. 

It) CFR al. I (l-l-91 
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0 71.71 Normal conditions of transport. 

(a) Evatuation. Evaluation of each 
package design under normal condi- 
tions of transport must include a de- 
termination of the effect on that 
design of the conditions and tests spec- 
ified in this section. Separate speci- 
mens may be used for the free drop 
test, the compression test, and the 
penetration test if each specimen is 
subjected to the water spray test 
before being subjected to any of the 
other tests. 

(b) Initial conditions. With respect 
to the initial conditions for the tests in 
this section, the demonstration of 
compliance with the requirements of 
this part must be based on the ambi- 
ent temperature preceding and follow- 
ing the tests remaining constant at 
that value between - 29°C ( - 20°F) and 
+38”C (100°F) which is most unfavor- 
able for the feature under consider- 
ation. The initial internal pressure 
within the containment system must 
be considered to be the maximum 
normal operating pressure, unless a 
lower internal pressure consistent with 
the ambient temperature considered 
to precede and follow the tests is more 
unfavorable. 

(c) Conditions and tests--(l) Heat. 
An ambient temperature of 38°C 
(100°F) in still air, and insolation a~- 
cording to the following table: 

INSOLATION DATA 

~~~~~~~~~~~~~ 

Curved surface23 . . . . . . . . . .._................................... 400. 

) 

(2) Cold An ambient temperature of 
-40°C ( -40°F) in still ah a& shade. 

The package standards related t0 the 
tests in this subpa& are contained in &’ 
part E. 

210 

,, 

(3) Reduced externa 
ternal pressure of 24 
psi 1 absolute. 

(4) Increased exter 
external pressure of I 
psi) absolute. 

(5) Vibration. Vibra 
cident to transport. 

(6) Water spray. A 
simulates exposure t 
proximately five cm ( 
for at least one hour. 

(7) Free drop. Betv 
hours after the COI 
water spray test, a fr 
the distance specific 
flat, essentially unyie 
surface, striking the LC 
tion for which maxim 
petted. For Fissile C 
this free drop must t 
free drop from a heig 
ft.) on each corner or 
cylindrical Fissile Cl 
onto each of the quar 

CRITERIA FOR FREE DRC 
DISTANC 

Package weight 

(8) Corner drop. A 
each corner of the pa 
h’x, or in the case 
Dwkage onto each c 
w from a height 01 
OntO a flat, essentially 
hntal surface. This t 
b fiberboard or WC 
h&es not exceed. 
beds) and fiberboar 
drfcal packages not e 
(220 Pounds). 

(9) Compression. 
~i@arxg up to 5000 
but be subjected fol 
bom, to a compiessi 
wOnnl~ to the top 
the Package in the pc 
be Package would no 
B”%L The compressi 
the &eater of the follc 

t; 
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