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Nuclear Reguletory Commission

conditions revealed by such applica
tion or statement of fact or any
reporl, record. or inspection or other
means which would warrant the Com
mission to refuse Lo grant a license on
an original application, or for failure
to construct or operate a facility In ac-
cordance with the terms of the con-
struction permit or license. the techni:
cal specifications in the application, or
for violation of. or failure to observe
any of the terms and conditions of the
Act. or of any regulation of the Com-
mission

(¢) Upon revocation, suspension or
modification of a license, the Commis-
sion may Immediately retake posses
sion of all special nuciear material
held by the licensee In cases found by
the Commission to be of extreme im
portance to the national defense or se
curity, or to the health and safety of
the public. the Commission may recap-
ture any special nuclear material held
by the l.icensee prior Lo any of the pro
cedures provided under section 551-
558 of title 5 of the United Stales
Code

(d) Except in cases of willfulness or
those in which the public health, In-
terest or safely requires otherwise. no
license shall be modified. susperded or
revoked unless. prior to the institution
of proceedings the-efor. facts or con
duct which mav warrant such action
shall have been calle to the attention
of the licensee in wTiting and the h-
censee ghall have been accorded op
portunity to demonstrate or achieve
compliance with all lawful require
ments

{21 FR 764. Peb 3, 1956, as amended al 35
FR 11461. July 17, 1970)

270.62 SBuspension and operution in war
or nalional emergency.

Whenever Congress declares that a
state of war or nalional emergercy
exists, the Commission. if it finds It
necessary to the common defense and
security may,

(a) Suspend any license it has {asued.

{(b) Crder the recaplure of apecial
nuclear material.

(¢) Order the operation of any li-
oensed facllity.

(d) Order eniry Into any plant or fa-
cility In order to recapture special nu.
clear material or Lo operate the faclli-

Pert 71

ty Jusl compensation shall be pald for
any damages caused by recaplture of
special nuclear material or by oper-
ation of any facility, pursuant to this
section

[21 FR 764 Feb 3 1956. ax amended at 32
FR 4056 Mar 15 1867 35 FR 11461 July
17. 19701}

ENFORCEMENT

#7071 Violations

An injunction or other court order
may be oblained prohibiling any viola-
tion cof any provision of the Atomic
Energy Act of 1954. as amended. or
Title 11 of the Energy Reorganization
Act of 1974. or any regulation or order
issued thereunder A court order may
be obtained for the payment of a envil
penalty imposed pursuant to section
234 of the Act for violation of section
53. 57. 62. 63. 81, 82, 101. 103. 104, 107.
or 109 of the Act. or sectio.. 206 of the
Energy Reorganization Act of 1974. or
any rule, regulation, or order issued
thereunder, or any term. condition. or
limitation of any license issued there
under. or for any violation for which a
license may be revoked under section
186 of the Act Any person who will
fully violates any provision of the Act
or any regulation or order Iissued
thereunder may be guilty of a crime
and. upon conviction, may be punished
by fin* or imprisonment or both. as
provided by law

{40 FR. 87182 Mar 3. 1975)
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APPERDIX A—DTYTIRMINATION OF A. and A:

AUTHORITY Secs 53 57. 62 63 81 161
182 183, 68 Stat 930 932, 933 935 948 953
$54. as amended 142 U S C 2073. 2077. 2092
2093, 2111, 2201 2232 2233) Secs 20! as
amended, 202, 208. 68 Stat 1242 as amend
ed. 12441246 142 U.S C 5841 5842 5846

Section 71 97 also lssued under sec 301
Pub L 96 205 94 Stat 789-790

Por the purposes of sec 223 68 Stat 958
as amended (42 USC 2273, §37T13 71143
7145 7185 7183 (a and (b: 7183 7185
71 87. 71 9 and 7} #7 are wsued under sec
161b. 68 Btat 948 as amended (42 USC
2201:b)). and §§ 71 B(b1. 7191 T1.93. 7195
and 71 101(a) are (ssued under pec 16l0. &8
Silatl 950, as amended (42 UB C 2201100

Soumcy 48 PR 35807, Aug B. 1983. unlews
olherwise noted
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Nudeor Reguletery Commission
Subpart A- Genersl Provisions

8710 Purpose and srope

(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 malerial and for a gquantit, of
other licensed material in excess of a
Type A quantity

(b) The packaginr and transport of
lLicensed mater:al are also subject to
other parts of this chapter (e.g . Parts
20. 21. 30. 40. 70. and 73) and to the
regulations of other agencies (e g.. the
US Department of Transportation
(DOT) and the U.8 Postal Senice
(USPS)") having ju-isdiction over
means of transport The requirements
of this part are in addition to, and not
in substitution for, other require
ments

(¢) The regulations in this part
apply o any licensee authorized by
specific hicense ussued by the Commis
8i0N O receive, POSsess, use, Oor trans
fer icensed material if the licensee de-
livers that material to a carrier for
transport or transports the matenial
oulside the confines of the licensee's
facility, plant. or other authorized
place nf use No provision of this part
authorizes possession of licensed mate
rial

(d) Exemptions from the require:
ment for license in § 71.3 are specified
in §71 10. Genersel licenses for which
no NRC peckage approval is required
are issued 1n §§71.14 through 71.24
The general license in § 71.12 requires
that an NRC certificate of compliance
or other package approval be issued
for the package to be used under the
genera) license Application for pack-
age approval must be compleled in ac-
cordance with Subpart D of this part.
demonstrating that the design of the
package Lo be used satisfies the pack
age approval standards contained iIn
Subpart E of this part as related o
the tests of Subpart F of this part.
The transport of licensed material or

‘Postal Service Manual (Domestic Mali
Manual). section 124 3. which {8 Incorporat:
od by reference ot 39 CPR 111 1 (1974

§71.4

celivery of licensed material to a carri-
er for transport {s subject to the oper
ating controls and procedures require-
ments of Subpart G of this part. to
the qualily assurance requirements of
Subpart H of this part and to the gen
eral provisions of Subpart A of this
part. including DOT regulations refer
enced in § 71 5.

(48 FR 35607 Aug 5. 1983 48 FR 38449
Aug 24.1983)

All communlications concerning the
regulations in this part should be ad
dressed Lo the Director. Office of Nu
clear Material Safety and Safeguards
U S Nuclear Regulatory Commission.
Washington. DC 20555. or may be de
livered in person at the Commission
offices atl 1717 H Street. NW.. Wash
Ington, DC, or its offices at 7915 East
ern Avenue, Silver Spring. Maryland

Communications.

1112

Only written interpretations of the
regulations in this part by the Com
mission’s General Counsel are binding
upon the Commission.

Interpretations.

871.3 Requirement for license

A licensee subject to the regulations
in this part may not (a) deliver any 1
censed material to a carrier for trans
port or (b) transport licensed materia!
except as authorized in a general )
cense or a specific license 1ssued by the
Commission. or as exempted in this
part. -

871.4 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 Enghish equivalents pre
sented in parentheses are for informa
tion only

A, means the maximum activity of
special form radioactive mat:rial per
mitted In a Type A package. .i, means
the maximum activity of r.”ioactne
material, other than special form ra-
diocactive muaterial, permitted in a
Type A package. These values are
either listed in Appendix A of this
part, Table A-1, or may be derived in
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§71.4

accordance with the procedure pre-
scribed in Appendix A of this part

Carncr means a person engaged in
the transportation Of passengers Or
property by land or water as a
common. conlracl. or private Carrier,
or by ~ivil aircraft

Close reflection by waler means im
mediale contact by water of sufficient
thickness for maximum reflection of
neutrons

Containmen! system means the com-
ponents of the packaging intended to
retain the radioastive material during
transport

Conreyance means any vehicle, air
craft, vessel. freight container, or
hoid compartment. or defined deck
area of an inland waterway craft or
seagoing vessel

Exclusite 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
s hich all imual. intermediate. and
final loading and unloading are carried
out 1n accordance with the direction of
the consignor or consignee

Fissile classiicalion means the cate
gorization of fissile material packages
tnto one of the following three classes
according to the controls needed to
provide nuclear criticality salely
during transportatior:

(1) Fissite Class I A package which
ma) be transported 1n unlimited num-
bers and in any arrangement. and
which requires no huclear cnticality
safely controls durning transportation
A transport index 18 not assigned for
purposes of nuclear criticality zafely
but may be required becaus: of exter-
nal radiation levels

(2) Fissile Class 11 A package which
may be transported together with
other packages in any arrangement
but. for criticality control, in numbers
which do not exceed an aggrega.e
transport index of 350. These ship-
menls require no other nuclear crit}-
cality safety control during transpor-
tation Individual packages may have
8 transport index not less than 0.1 and
not more than 10.

(3) Pusile Class 111 A shipment of
packages which is controlied in trass:
portation by specific arrangements be-
tween the shipper and the carrier Lo
provide nuclear criticality safety.

10 CFR Ch. | (1-1-86 Edition)

Fissile matenal and fussile radionu
clides "Fissile material” means »ny
malterial consisting of or containing
one or more {issile radionuchdes 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 provider
in §7) 83

Louw specific aclivily malenal means
any of the foilowing

(1> Uraniurn or thorium ores and
physical or >hemical concentrates of
those ores.

(2} Unirradiated natura! or depleted
urarnium or unirradiated natural thon
um.

(3) Tritium oxide in agueous solu
tions provided the concentration does
not exceed 50 millicuries per milhh
Ler.

(4) Niate.1al in which the radioactiv
ity 1s essentially uniformly distributed
and in which the estimated average
concentration per gram of contents
does not exceed

(1) 0 0001 millicune of radionuchdes
for shich the A: quantity in Appendix
A of this part 15 not more than 005
curie

4y 205 milicune of radionuchdes
for wi. h the A: quantity in Appendix
A of this part is more than 0 05 curie.
but not more than I cune. or

(ith)y 0.3 milhcurie of radionuciides
for which the A: quantity in Appendix
A of this part is more than } curie

($) Objects of nonradioactive mater
al externally contaminated with radio
active material. provided that the ra
dioactive malerial is not read:ly dis
persible and the surface contamina
tion. when averaged over an area of 1
square meter. does not exceed 0 000!
millicurie (220,000 disintegrations per
minute) per square centimeter of ra
dionuclides for which the A: gquantil)y
in Appendix A of Part 71 15 not more
than 0.05 curie, or 0.001 milhicurie
(2.200.000 disintegrations per minute)
per square centimeter for olher ra-
dionuclides

Marimum mnormal operaling pres
sure means the maximum gauge pres-
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Nuclesr Reguletery Commission

sure that would develop in the con-
tainment system in a period of one
year "inder the heat test specified in
§717 (ex)). In the absence of venting.
external cooling by an ancillary
system, or operational controls during
transport

Natural thomum means thortium
with the naturally occurring distribu-
tion of thorium lsotopes (essentially
100 weight percent thorium-232).

Normal jorm radioaclive malerial
means radioactive material which has
not been demonsirited to qQualify as
“upecial form radioactive material ™

Opfimum tinlerspersed Aydrogenous
moderatlion means the presence of hy-
drogenous material betuween 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
wlith its fisslle 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 max!-
mum normal operating pressure of
more than 700 kilopascal (100 15/in"
gauge or a pressure rellef device which
would allow the release of radioactive
maternis] to the environment under the
tests specified 1n § 71.73 (hypothetical
accident conditions), in which case it
will receive a designation B(M) B(U)
refers to the need for unilatera! ap:
proval of International shipments,
B(M) refers to the need for mulitilater-
al approval. There i8 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 apnroved
prior to Seplember 8, 1983. was desig-
nated only as Type B Limitations on
its use are specified in § 71.13

Packaging means Lhe assembly of
components necessary Lo enaure com-
pliance with the packaging require-
ments of this part It may consist of
one or more receptaclies, absorbent
materials. spacing structures. thermal
fnsulation, radiation shielding. and de-

8714

vices for cooling or absorbing mechani-
cal shocks The vehicie, tle-down
system. and auxiliary equi>ment may
be designated as part of the packaging

Special form radioactive malenal
means racioactive material which sai-
Lsfies the followIng conditions

(1) It is either a single solld plece or
Is contained in a sealed capsule that
can be opened only by destroying the
capsule,

(2) The plece or capsule has at least
one dimension not less than 5 millime-
ters (0.187 inch), and

(3) It satisfies the test requirements
of §71.75.

A special form encapsulation designed
in accordance with the requirements
of §71.4(0) 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 meetl 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 mass of that nuclide
The specific activity of a material in
which the radionuclhide is essentially
uniformly distributed is the radioacti-
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 1slands, and the Commonwealith
of the Northern Mariana Islands

Transpor!t indexr 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
nour at 1 meter from the external sur-
face of the package. or

(2) For Fiasile Class 11 packages. the
number expressing the maximum rad:-
ation Jjevel in millirern per hour at |}
meter from the external surface of the
package. or the number obtained by
dividing 50 by the allowabie number of
the packages which may be transporl-
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ed together as determined under
§ 71.59. whichever number is larger

Typr A gquan{il/y mecans a guantity of
radioactine material, the aggregale ra-
dicactinity of which does not exceed
A, for special form radioactive maters-
al or A for normal form rtadioactine
material. where A, and A, are ginen in
Appendix A of this part or ma) be do
termined by procedures described In
Appendix A of this part

Typc B quan{ily means a quantity of
radioacline malterial greater than a
Type A quantity

Uranium-—natural depleted enriched

(1) Nafural uranium means uranium
with the naturally occurring distribu-
tion of uranlum isolopes (approxi
mately 0711 weight percent uranium
235. and the remainder essentially ura
nium 238

(2) Depleted uraniun means urani-
um conlatning less uranium-235 than
the naturally occurring distribution of
uranium isotopes

(3) Ennched uranitum means urani
um coritaining more uranium-235 than
the naturally occurring distributton of
uranium isotopes

[48 FR 356807 Aug 5. 1983 48 FR 38449.
Aug 24 19863]

271.5 Transportation of licensed material

(a) Each licensee who transporis 1
censed material outslde of the con
fines of its plant or other place of use,
or who dehivers licensed material to a
carrier for transport, shali comply
with the applicable requirements of
the regulations appropriate to the
mode of transport of DOT in 48 CFR
Parts 170 through 189

(1) The licensee shall particularly
note DOT regulations {n the following
areas

(1) Packaging—49 CFR Part 173,
Subparts A and B and §§173.40]
through 173 478

(i) Marking and labeling—48 CFR
Part 172, SBubpart D and §§172.400
through 172407, 172.436 through
172 440

(i)  Placarding—49 CFR Part
172.500 through 172519, 172.556 and
Appendices B and C.

(iv) Monitoring—49 CFR Part 172.
8Subpart C.

(v) Accident reporting—49 CFR Part
171.15and 171.16

10 CFR Ch. | (1-1-8¢ Edition)

tvi) Sh.pping papers—49 CFR Part
172. Subpart C

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

(1) Rail—49 CFR Part ]174. Subparts
A Dand K

(li) Air—49 CFR Part 176, Subparts
A-Dand M

(1111 Vessel—49 CFR Part 176. Sub
paris A-Dand M.

(v) Public Highway—48 CFR Part
171

(b) 1f DOT regulations are not appli-
cable to a shipment of licensed m.ateri-
al by rail, highway. or water because
the shipment or the transportation of
the shipment is not In interstate or
forelgn commerce. or 1o a shipment of
licensed material by alr because the
shipment is not transported in civii
aircraft, the license- 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 In
interstate or foreign commerce oOr in
civil afrcraft. 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

#£71.6 Information collection
ments: OMB approval.

() 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 coniro: number 3150-
0008

(b) The approved {nformation coliec
tion requirements contained in this
part appear In §§71.5 71.12 7131,
71.33. 71.35. 71.37. 71.85. 71.87, 7189,
71.81, 71.93. 71.95, 71.97, 71.101, 71 103.
71105, 71.10%, 71.109. 71.111, 7! 113.
71.115. 73.117. 7).119. 71.121, 71123,
91.125. 71.127. 71.129. 71.131. 71.133.
T73.135. and 71.137.

require-
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(4% FR 19628. Ma) 0. 1084)

Swbpor! B—Exemptions

s

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.

Specific exemptions

8719 Exemplion of physicians.

Any physician licensed by a State of
the United States to dispense drugs in
the practice of medicine is exempt
from §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 licensed
under 10 CFR Part 35.

$71.10 Exemption for low leve) materials.

(a) A licensee is exempt from all re-
quirements of this part with respect to
shipment or carriage of a package ¢on
taining radioactive material having a
specific activity not greater than 0.002
microcurie/gram.

(b) A licensee is exempt from all re-
qQuirements of this part, other than
$71.5 and § 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 § 71.63 are sat-
isfied. or

(2) A package transported between
locations within the United States
which contains only americium or plu-
tonjium in special form with an aggre-
gate radioactivity not to exceed 20
curies. if the package contains no fis-
sile material or {f the fissile material
exemption standards of § 71.53 are sat-
isfied.

§71.13

Swbport C—Generol Licerses
#7112 General license: NR(
pachage.

(a) A general! license {5 hereby lasued
to any licensce 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 approial 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 satisfylng the provisions of
SBubpart H of this part.

(c) This general license applies only
to a licensee who'

(1) Has a copy of the specific license,
certi{lcate 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 {n writing to the Direc-
tor. Office of Nuclear Material Safetly
and Safeguards, U.S. Nuclear Regula:
tory Commission., Washington. DC
20555. prior to the licensece's first use
of the package, the licensee's name
and license number and the package
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 § 71.13.

{48 FR 35807. Aug. B. 198). 48 FR 38446.
Aug 24. 1983)

approved

071.13 Previously approved Type B pack-
age.
(a) A Type B package previously ap-
proved by the NRC, but not designat-
ed a3 B(U) or B(M) in the NRC Certif-
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§71.04

icate of Compliance. may be used
under the general license of §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 § 71.85¢c). and

(2) The package may not be used for
a shipment to a location outside the
United Siates after August 31, 19886,
exceptl under gspecial arrangement ap-
proved by DOT in saccordance with 49
CFR 173 471.

(b) The NRC will approve modifica-
tions Lo 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 Lo the design, oper-
ating characteristics. or safe perform-
ance of the containment gystem when
the package is subjected to the tests
specified in §§ 71.71 and 71.73; and

(2) The modification to the package
satisfies the requirements of this part.

(c) The NRU 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.

871.14 General license: DOT specification
container.

(a) A general license is issued to any
licensee of the Commission to trans-
port or Lo deliver to a carrier for trans-
port licensed material in s specifica-
tion contalner 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 s licensee who has 8 quality assur-
ance program aspproved by the Com-
mission as satis{ying the provisions of
Subpart H of this part.

(c) This general license applies only
to s licensee who:

(1) Has 8 copy of the specification;
and

(2) Complies with the terms and con-
ditions of the specification and the ap-

10 CPR Ch. | (1-1-84 Rditien)

plicable requirements of Subparts A.
Q. and H of this pant.

(d) This general license Is subject Lo
the limitation that the specification
contajner may not be used for a ship-
ment to a location outside the United
Btates after August 31, 1986, except
under special arrangements approved
by DOT in accordance with 4% CFR
113.472.

871.16 General License: Use of foreign ap-
proved package.

(a) A general license is izsued to any
licensee of the Commission to trans-
port or Lo deliver to a carrier for trans:
port licensed material in a package the
design of which has been 2oproved in
8 foreign national competent author-
ity certificate which has been revahl-
dated by DOT as meeling the applica-
ble requirements of 48 CFR 171.12.

(b) This general license applies only
to shipments made Lo or from loca-
tions outside the United Sta'es.

(¢) This general license applies only
to s 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-
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.

{48 FR )5607. Aug 5. 1983, 48 FR 38449
Aug 24.1083)

871.18 General license: Type A. Fiasile
Class 1] package.

(a) A general license Is issued to any
licensee of the Commission to trans:
port f{issile material, or to deliver fis-
sile material Lo & 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 Claas 11 package.

(b) This general license applies only
when a package contains no more than
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a Type A quanlily of radioactive male
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
dionuchdes of plutonium. except that
for encapsulated plutonium-beryliium
neutron sources in special form. an A,
quantity of plutonium may be presena.
or

(4) A combination of fisslle radionu-
clides In which the sum of the ratios

M.nimum Tranaport Index = (O 40x + 067y « z) (l -

For a package in which tl.e only fissile
materiai 1s in the form of encapsulated
plutonium-berylhium 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 piace, and
may not exceed 10.0.

148 FR 35607 Aug 5 1083 48 PR 38449
Aug 24. 1983 48 FR 51903, Nov 15, 1983)

$71.20 General license: Restricted. Fissile
Class 1] package

(a) A general license is issced Lo any
licensee of the Commission 0 trans-
port fissile material, or to deliver fis-
silc 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 a8 Fis-
sile Class 11 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 s
presen!: and

(3) The total mass of graphite
present does not exceed 150 times the
total mass of uranjum-23% plus pluto-
nium; and

(4) Substances having a higher hy-
drogen density than water, e.g.. cer-

§71.20

of the amoun! of each radionuclide Lo
the corresponding maximum armountls
In paragraphs (b) (1), (2), and (3! of
this section does nol exceed unity

(¢) This genera! license applies only
when, except as specified below jor en
capsulated plutonium-berylhium
sources, & packagr 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 Lhe package
contains x grams of uranium-235, y
grams of uranium-233 and z grams of
the fissile radionuclhides of plutonium

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

() If the fissile radionuclides are not
uniformly distributed, the maximum
amount of uranium-235 per package
may not exceed the value given in
Table 1 of this part. or

TABLE [—PERMISSIBLE MASS Of Uraniym 235
PER FisSiLE CLASS |l PACKAGE APPLICABLE
10 § 71 20(b)(6)(1)
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Tasif |—PERMISSIBLE MASS OF URamum-235
PeR FisSILE CLASS Il PACKAGE APPLICABLE
Y0 § 71 20(b)(6)()1—Contnued
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(i If the fissile radionuclides are
distributed uniformly (l.e., cannot
form a lattice arrangement within the
packaging) the maximum amount of
uranium 235 per package may hol
exceed the value given in Table 11 of
this part; and

TABLE H—PERMISSHLE MASS OF URANIUM-
235 peR FISSILE CLASS Il PACKAGE APPLICA-
OLE TO § 71 20(DNE)(n)

e _— =
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15 | .0
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(7) The transport index of each
package based on criticality consider:
ations is taken as 10 times the number
of grams of uranium-23% in the pack:
age divided by the maximum allowable
number of grams per package in ac-
cordance with Table I or Table 11 of
this part as applicable.

(68 FR 35807 Aug 5 1983. 48 FR 38449,
Aug 24.1900)

87122 General license: Type A pachage,
Flastle Class 11) shipment.

(a) A genena) license is issued to any
licensee of the Commission o trans-
port f{isslle material. or to deliver fls-
sile material to a carrier for transport.
without complying with the package
standards of S8ubparts E and F of this

10 CFR Th. 1 (1-1-86 Editien)

part if Jimited material {s shipped as a
Pissile Class 111 shipment.

(b) This general license applies only
when a package contains no more than
a Type A quantily of radioactive mate-
rial and no more than 400 grams total
of the fissile radionuciides of plutoni-
um encapsulated as plutonium-berylli-
um neutron sources in special form

(c) This genera! license applies only
when the fissile radionuclides in the
Pissile Class 11! shipment exceeds
none of the following

(1) 500 grams of uranium-235. or

(2) 300 grams total of uranium-233,
and the fussile radionuclides of pluto-
nlum; or

(3) A total quantity of uranium-233,
uranium-235. and the f{issile radionu
clides of plutonium such that the sum
of the ratios of the gquantity of each
radionuchde to the quantity specified
in paragraphs (cX1) and (¢X2) of this
section exceeds unity. or

(4) 2500 grams tota] of the fissile ra-
dionuclides of plutonium encapsulated
as plutonium-beryllium neutron
sources in special form.

(d) This general license appllies only
when shipment of these packares is
made under procedures specifically au
thorized by DOT In accordarce with
48 CFR Part 173 of Its regulations to
prevent loading. transport or storage
of these packages with other Fissile
Class 11 packages or Fissile Class 111
shipments

871.24 Genersl license: Restrictied. Finsile
Claas 111 shipment.

(a) A general license is issued to any
licensee of the Commission to trans:
port {izsile material. or to deliver fis-
slle material to a carrier for transport,
without compiying with the package
standards of Subparls E and F of this
part If limited material is shipped as a
Pissile Class I1] shipment.

(b) This general license applies oniy
when:

(1; No package contains more than a
Type A quantity of radioactive materi-
al; and

(2) The packaging does not Incorpo.
rate lead shielding exceeding 5 em in
thickness. tungsten shielding, or ura.
nium shielding; and
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(3) Neither beryllium nor hydroge-
nous malerial enriched in deuterium Is
present. and

(4) The total mass of graphite
present does notl exceed 150 times the
tolal mass of uranium-235 and plutoni-
um_ and

(%) Subsitances having 8 higher hy-
drogen densily than waler, e g, cer-
tain hydrocarbon olls. are not present,
excepl that polycthylene may be used
for packing or wrapping. and

(6) For fissile contents containing no
uranium 233 and less than 1% total
plutonium

(1) If the f{issile radionuclides are not
uniformly distributed. the maximum
amount of uranium-235 per consign
ment does not exceed the value given
in Table 111 of this part, or

TABLE INM—PERAMISSIOLE MASS OF URANIUM
235 PeR FISSILE CLASS Il SHIPMENT APPLI-
CABLE TO § 71 24(b)(6)(1)
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CABLE YO § 71 24(b)(6)()—Contnued

[Peorurvior~ Gewnlasson)
Pyrmus udie METTT
of w715 pe

Urprmym orect -t n
WO D e Of i BrmaT

21% ot snceeonyg Conagreme
13% 4 00C
1 i 8 500
o | 15 000

(i) If the fissile radionuclides are
distributed uniformly and cannot form
a laltice arrangement within the pack
aging. the maximum amount of urani-
um-235 per shipment does not exceed
the value given In Table 1V of this
part, and

TasLE V—PERMISSIBLE MASS OF URamium
235 PER FISSILE CLASS Il SHIPMENT APPLI
CABLE TO § 71 24(b)(6)(n)
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7,’ ;: (7T) For fissile contents containing
™ I 0 uranium-233 or more than ]% plutoni
U ! 810 um. the total mass of [issile material
‘: ! - per shipment is limited so that the
as ' o sum of the number of grams of urani
a { 1.000 um-235 divided by 400 the number of
35 | 1900 grams of plutonium divided by 225.
) ' A and the number of grams of uranium
? | 2.0% 233 divided by 250 does not exceed
i | 3 400 unity as expressed In the formula
grams uranium gTams gTRmS uranium
235 plutonium 233
Py e = . s )| and
400 grarms 225 grams 380 grams

(8) The transport must be direct Lo
the consignee without any intermedi-

ale transit storage. and

(9) Bhipment of cthese 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 Fissile
Class 11 packages or Fissile Class 111
shipments.
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{40 FR 35807. Aug 0. 1843, 48 FR 38449,
Aug 24.1683)

Subpart D—Application for Package
Appreval

87131

(a) An apphcation for an approval
under this part must include, for each
proposed packaging design, the follow-
ing information

(1) A package description as required
by § 71.33.

(2) A package evaluallon as required
by § 71 35.

(3) A quality assurance program de-
scription as required by § 71.37;

(4) In the case of fissile material. an
identification of the proposed fissile
class

(b) Except as provided .n § 71.13. an
application for modification of & 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

(48 FR 35607 Aug 5. 1983. 48 FR 38449.
Aug 24 1983)

Contents of application

87133 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

() With respect to the packaging

(1) Classification as Type B(U), Type
B(M), or {issile material packaging.

(2) Qross weight,

(3) Model aumber;

(4) ldentification of the containment
aystem;

(5) Speclfic materials of construc-
tion. weights. dimensions, and fabrica-
tion methods of.

(1) Receplacies;

(1) Materials aspecifically used as
nonfissile neutron absorbers or moder-
ators;

(ii1) Internal and external structures
supporting or prolecting receplacies:

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

10 CFR Ch. | (1-1-86 Edltien)

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

(6) ldentification and volumes of
any receptacies containing coolant.

(b) With respeci to the contents of
the package

(1) Identification and maximum ra-
dioactivity of radioactive constituents,

(2) Ildentification and maximum
quantities of fissiie constituents;

(3) Chemical and physica) 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 welght.

(7) Maximum amount of decay heat.
and

(8) ldentification and volumes of
any coolants

[48 FR 35607 Aug 5. 1981 48 FR 38449
Aug 324.1083)

87135 Pachage 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 Il package.
the allowable number of packages
which may be transported in the same
vehicle in accordance with § 71 .59. and

(¢) For a Fissile Class III shipment,
any proposed special controls and pre-
cautions for transport., loading. un-:
loading. and handling. and any pro:
posed special controls in the event of
accident or delay.

07137 Quality assurance.

(a) The applicant shal]l describe the
qQuality assurance program (see Sub-
part H of this part) for the design. {ab-
rication. assembly, testing. mainte-
nance, repair. modification. and use of
the proposed package.

(b) The applicant shali identify any
established codes and standards pro-
posed for use in package design. fabn-
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
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formulate the psckage quality sasur-
aANce pProgram

(c) The applicant shall identi{y any
specific provisions of the quality assur:
ance program which are applicable to
the particular package design urder
consideration, including a description
of the leak testing procedures.

§713% Requirement for additional Infor-
mation

The Commission may at any time re-
quire additional information in order
to enable it Lo determine whether a li-
cense. certificate ¢ compliance, or

other approval should be granted.
denied. modified. suspended. or re-
voked

Subport E—Package Appreval
$tendards

#71.41 Demonstrstion of compllance.

(a. The effecls on a package of the
tests specified in § 71 71 (Normal Con-
ditions of Transport) and the tesis
specified in §71.73 (Hypothetical Acci-
dent Conditions) must be evaluated by
subjecting & samplie package or scale
mode] to Lest. or by other method of
demonstration acceplable to the Com-
mission., as appropriate for the par-
ticular feature being considered

(b) Taking into account the type oui
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

(c) Environmental and test condi-
tions differen! from those specified in
§471.7] and 71.73 may be approved by
the Commission {f the controls pro-
posed Lo be exercised by the shipper
are demonstrated Lo be adeguate Lo
azsure the safety of the shipment.

07143 Genernl standards for all pack-
ages.

(a) The amallest overall dimension
of a package must not be Jess than 10
em (four in.).

(b) The outside of a package must
incorporats a feature, such as a ses),
which {s not readily breakable, and
which, while intact, would be evidence

§71.45

that the package has not been opened
by unauthorize & pervnns.

(¢) Each package must include a con
tainment system securely closed by a
positive fastening device which cannot
be opened uninlentionally

(d) A package mus! be of materials
and construction which assure that
there will be no significant chernical.
galvanic, or other reac'ion among the
packaging componenis or between the
packaging compornents and the pack-
age contents, including pcssible reac-
tion resulling from inleakage of water
to the maximum credible extent.

(e) A package valve or other device.
the failure of which would allows radio
active contents 10 escape, must be pro-
tected against unauthorized operation
and. except for a pressure relief
device, mus{ 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
§71.71 (Normal Conditions of Trans:
port) there would be no ioss or disper-
sa) of radioactive conten’s. no signifi-
cant increase in exterma! radiation
levels. and no subst .atial reduction in
the effectiveness of the packaging

(g) A package must be designed con-
structed. and prepared for transport
80 that in stl)) air at 38°C (100°'F) and
in the shade. no accessibie 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.

(h) A package mus! nol incorporate
a feature which Is intended to allow
continuous veating during transport

#71.45 LiNing 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 ylelding when
used to lift the package in the intend-
ed menner. and must be designed so
that faflure of any Iifting device under
excessive Joad would not Lmpair the
ability of the package to meel 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
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inoperable for lifting the package
during transport or must be designed
with strength equivalent tn that re-
quired for lifting attachments.

(b) Tie-down devices:

(1) If there iz 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 yleld 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
fts contents. and a horizontal compo-
nent in the transverse direction of five
times the weight of the package v h
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 equijv-
alent to that required for tie-down de-
vioes.

(3) Each tie-down device which is a
structural part of a package must be
designed 30 that failure of the device
under excessive load wouid not impair
the ability of the package to meet
other requirements of this part.

(48 PR 35807. Aug 5. 1983. 48 FR 384490,
Aug 24.1983)

97147 External
all pachages.

A package must be designed and pre-
pared for shipment so that the radi-
ailon level does not exceed 200 mil-
lirem per hour at any point on the ex-
ternal su: {ace of the package and the
transport index does not exceed 10
(See §7).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. dbut must not
exceed any of the following:

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

radiation standards for

10 CFR Ch. | (1-1-86 Edition)

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

(2) Provisions are made to secure the
package 80 that its position within the
vehicie reinains fixed during transpor-
tation; and

(3) There are no loading or unload-
ing cperations 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;

(c) 10 millirem/hour at any point
two nieters from the vertical planes
represented by the outer lateral sur-
faces of the vehicle, or. in the case of
an open vehicie. 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 occupled 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 § 19.12 of this chapter.

9 71.51 Additional requirements for Type
B packages.

(a) A Type B package. in addition to
saxtisfying the requirements of §§ 71.41
through 71.47 must be designed. con-
structed. and prepared {for shipment 5o
that under the tests specified in:

(1) Bection 71.71 (Norma] Conditions
of Transport), there would be no loss
or dispersal of radicactive contents, as
demonstrated to a sensitivity of 10°* A,
per hour, no significant increase in ex-
ternal radiation levels, and no substan-
tia) reduction in the effectiveness of
the packaging; and

(2) 8ection 71.73 (Hypothetical Accl-
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

702




Nucleer Reguletery Commission

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 upcn & mechanical cooling
system.

§71.52 Exemption for los specific activity
(LSA) packagen,

A package need not satisfy the re-
quirements of §71.51 i it contains
ordy low specific activity material and
is transported as exclusive use, but s
subject to §§ 71.41 through 71.47 of
this part, including § 71.43¢{).

71.53 Finsile material exemptions.

The following packages are exempt
from fissile material classification and
from the fissile material standards of
§§ 71.55 through 71.61. but are subject
¢ all other requirements of this part:

(a) A package containing not more
than 15 grams o. .issile radionuclides.
If materia) Is transport d in bulk, the
quantity limitation applies to the con-
veyance: or

tb) A package cu..iaining irmadiated
natural or depleted uranium including
the products of irradiation if the irra-
diation has taken place only in a ther-
mal reactor; or

(c) A package containing homoge-
nous h:drogenous solutions or mix-
tures where:

(1) The minimum nratio of the
number of hydrogen atoms to the
number of atoms of fissile
radionuchidestH/X) 15 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
totsl mass of plutonium and uranfum-
233 exceeds one percent of the mass of
uranjum-235 the limit is 500 grams. 1
the material is transported in bulk,
the quantity limitations apply to the
vehicle, to & hold or compartment of
an inland waterway craft, or to a hold,
compartment. or defined deck area of
8 seagoing vessel: or

(d) A package contsining uranium
enriched in uranium-235 to a maxi-
mum of one percent by weight. and
with a tetal plutonjium and uranjum-

§71.58

233 content of up to one percent of
the mass of uranium-235. if the flssile
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 fisslle
material if {t does not contain more
than five grams of fisslle radionuclides
in any 10-liter volume, and if the ma-
terial is packaged so0 as to maintain
this limit of flssile radionuclide con-
centration during normal transport; or

(f) A package containing not more
than one kilogram of plutonium of
which not more than 207 by mass
may consist of plutonium-229, 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 & maxtmum of two per-
cent by weight. with total piutonium
and uranium-233 not more than sne-
tenth percent of the mass of uranium-
235.

87155 General requirements for all fissile
material pachages.

(a) A package used for the shipment
of fissile material must be desigried
and constructed in accordance with
§371.41 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 §71.51.

(b) Except as provided in paragraph
(c) of this section. a package used for
the shipment of fissile material must
be 80 designed and constructed snd its
contents so limited that it would be
subcritical I 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 tc the most
reactive credible extent; and

(3) Close reflection by water on all
sides.

(¢) The Commission may approve ex-
reptions to the requirements of para-
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graph (b) of this section If the package
incorporates spucial 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 construclted and its contents so
limited that under the tests specified
in §71.71 (Normal Conditions of
Transport): 3

(1) The contents would be subcriti-
cal;

(2) The geometric form of the pack-
age contents wouid 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 §§71.57(a),
71.5%bX1), 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:

(1) No more than five percent reduc-
tion in the total effective volume of
the packaging on which nuclear safety
ks assessed;

(i1) No more than five percent reduc-
tion In the effective spacing between
the f{issile contents and the outer sur-
face of the packaging; and

(i) No occurrence of an aperture in
the outer surface of the packaging
large enough to permit the entry of a
10 cm (four in.) cube,

(e) A package used for the shipment
of {issile material mus' be so designed
and constructed and its contents so
limited that under the t~sts specified
in § 71.93 (Hypothetical Accident Con-
ditions), the package would  subcri-
tical. For this determination, it must
be assumed that:

(1) The fizsile material is in the most
reactive credible configurat.on consist-
ent with the damaged condition of the
package and the chemical and physi-
cal form of the contents,;

(2) Water moderation eccurs W the
most reactive credipble extentl consist-
ent with the damaged condition of the
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package and the chemica)l and physi-
ca! 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 package.

§71.57 Specific standards for a Fissile
Class | pachage.

A Fissile Class 1 package must be s0
designed and constructed and its con-:
tents 8o limited that:

(8) 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 §71.73 (Hypo-
thetical Accident Conditions), would
be subcritical if stacked together {(n
any arrangement, closely reflected on
all sides of the stack by water, and
with optimum interspersed hydroge-
nous moderation,

87159 BSpecific standerds for a Filssile
Class 11 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
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
labe) when the package s shipped. By
limiting to 50 the total number of
transport indexes in a vehicle or stor-
age area, the carrier provides adeq:~te
criticality control.

(b) A Fissile Class 1l package must
be designed and constructed and fits
contents so limited. and the allowable
number of these packages in a Fissile
Class 11 shipment so determined, that:

(1) Five times the allowable number
of undainaged packages would be sub-
critical if rtacked together in anv ar-
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rangement and closely reflected on all
sides of the stack by water; and

(2) Twice the allonwable number of
packages. |f each package were sub:
jected to the tesis specified in §71.73
(Hypothetical Accidert Conditions),
would be subcritical {f stacked togeth-
er in any arrangement, closely reflect-
ed on all sides of the stack by water,
and with optimum interspersed hy-
drogenous moderation.

(c) The transport index with respect
t{o criticallity control for each Fissile
Class 11 package must be calculated by
dividing the number 50 by the allow:
able number of Fissile Class 11 pack-
ages which may be transported togeth-
er ax determined under the limitations
of paragraph (b) of this section. The
transport index so determined must
riot exceed 10 and must be rounded up
to the first decimal place.

871.61 Specific standards for a Fisslle
Class 111 shipment.

A package for Pisslle Class 111 ship-
ment must be so derigned and con-
structed and Its contents so limited,
and the number of packages in a Fis-
sile Class 111 shipment musi be 80 lim-
ited. that:

(a) Twice this number of undamaged
packages would be subcritical |If
stacked together Iin 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 stark by watler, and
with optimum interspersed hydroge-
ncus moderation. Except as permitted
uvnder §71.41, each package must be
considered Lo have been subjected to
the tests specified in § 71.73 (Hypo-
thetical Accident Conditions).

$71.63 {pecii| requirements for plutonl.
wm sh.ymenls.

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

(b) Plutonium in excess of 30 curies
per package must be packaged in a
separate inner container placed within
ouler packaging that meets the re-
quirements of Bubparts E and F for
packaging of material in norma) form.
1f the entire package is subjected to

§nn

the tests specified in §7).71 (Normal
Condltions of Transport). the separate
inner container must not release plu-
tonium, as demonstraled to a sensitivi-
ty of 10 * A, per hour, If the entire
package is subjected to the tests specl-
fied in §71.73 (Hypothetical Accident
Conditions), the separate inner con-
tatner must restrict the loss of plutoni-
um te not more than A, in one weck.
8Solid plutonium in the {ollowing
forms is5 exempl from the reguire-
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.

871.85 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 Lo protect
health or to minimize danger to life or
property.

$ubport F—Pockege and Speciol Form
Tosts ?

$§71.71 Norma! 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 {n this section. Separale speci-
mens may be used for the free drop
test. the compreasion test, and the
penetration test if each specimen |is
subjected to the waler 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 tesed on the ambi-
ent tempenature 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-

*The package atandards related to the
tesls in this aubpart are contained in Sub-
part L.
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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 &
Jower internal pressure consistent with
the ambient temperature considered
to precede and follow the tests is more
unfavorable.

(¢c) Conditions and tests—(1) Heal
An ambient temperature of 38°C
(100°'F) in still sir, and insolation ac-
cording Lo the following table:

NSOLATION DATA

Tow wwolabon

r 8 12-howr

Form ordd tocawon 0) Brtece I'Wl'w'

em’)
Flal surisces Venaponed horaomally

—De2 Nore
—Oww puriaces a0
mmvwm 200
Carved murisces - ) 400

(2> Cold. An ambient temperatute of
—40°C (-40°F) in stili air and shade.

(3) Reduced external pressure. An ex-
ternal pressure of 24.5 kilopascal (3.5
psi) absolute.

(4) Increased external pressure. An
externa! pressure of 140 kilopascal (20
ps\) absolute.

(5) Vidbration Vibration normally in-
cident to transport.

(6) Waler spray. A water spray that
simulates exposure to rainfall of ap-
proximately five cm (two in.) per hour
for at least one hour.

(1) Free drop. Between 1% and 2%
hours after the conclusion of the
water spray lest, a {ree drop through
the distance specified below onto &
fla\. essentiaily unyielding. horizontal
surface, striking the surface in a posi-
tion for which maximum damage is ex-
pected. For Flasile Class 1] packages,
this free drop must ve preceded by &
{ree drop from & height of 0.3 m (one
ft.) on each corner or. in the case ofa
cylindrical PFissile Class 11 package.
onto each of the quarters of each rim.
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CRITERIA FOR FREE DROP TESY (WEIGHT/
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il _w_ -qu_ Free grop Gelance
Wdograrme Pounds Moten | Fem

e Pagnsl e
$.000 or toss {11 000) 12| @
4000 10 10000 | {11,000 w0 22.000) ' 09 N
10.000 10 15000 | (22 000 10 33 000, 08 @2
More than 15000 | (Wore thar

03| [A)]

l

(8) Corner drop. A free drop onto
each corner of the package in succes-
sion. or in the case of a cylindrical
package ornto each quarter of each
rim. from a height of 0.3 m (one ft.)
onto a flat, essentially unyielding. hor-
fzontal surface. This test applies only
to fiberboard or wood rectangular
packages not exceeding 50 kg (110
pounds) and f{iberboard or wood cylin-
drical packages not exceeding 100 kg
(220 pounds).

(8) Compression. For packages
weighing up to 5000 kg. the package
must be subjected, for e period of 24
hours, to & 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:

(1) The equivalent of five times the
weight of the package; or

(i) The equivalent of 12.75 kilopas-
cal (1.85 1b/in® multiplied by the ver-
tically projected area of the package.

(10) Penetration. Impact of the hem-
ispherical end of & vertical steel cylin-
der of 3.2 cm (1% in) diameter and six
kg (13 1b) 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.

%.000)

§71.73 Hypothetical aceident 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 & package or
array of packages. An undamaged
specimen must be used for the water
immersion lest specified in paragraph
(eX5) of this section.
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(b) Test condilions. 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
be fore and after the tests must remain
constant at that value between -29'C
(~-20F) 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 norma)
cperating pressure unless a lower in-
ternal pressure consistent with the
ambient temperature assumed Lo 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 1) onto a flat, essentially unyleld-
ing. horizontal surface, striking the
surface in a position for which maxi-
mum damage is expected.

(2) Puncture. A f{ree drop of the
specimen through a distance of one m
(40 in} in a position for which maxi-
mum damage is expected, ontn the
upper end of a solid, vertical, cylindri-
cal. mild steel bar mounted on an es-
sentially 1'nylelding. horizontal sur-
face. The bar must be 15 cm (six in) in
diameter, with the top horizontal and
fts 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 fiux not less than that of a
radiation environment of 800°C
(1475°'F) with an emiasivity 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 poasess 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 st 800°C
(1475 F). Artificial cooling must not be
applied after cessation of extermal
heat input and any combustion of ma-
terials of construction must be allowed

§71.75

to proceed until it terminates natural-
ly. The effects of solar radiation may
be neglecied prior to, during. and fol-
lowing the test.

(4) Immersion—flasile malenal For
fizssile material, in those cases where
water inieakage has not been assumed
for criticality analysis. the specimen
must be immersed under a head of
water of at lcast 0.9 m (three {t) for a
period of not less than elght hours and
in the attitude for which maximum
leakage is expected.

(5) 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 externa! pressure of waler of
147 kilopascal (2] psi) gauge Is consid-

~ered to meet these conditions,

87175 Qualification of specia! form rs-
diocective material.

() Evaluation of the contents of a
single package for qualification as spe-
cial formn must include a determina-
tion of the effect on a specimen of
those contents of the tests specified in
§ 71.77.

(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.

(¢) 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
assessnent procedure. For a capsule
resistant to corrosion by water, and
which has an internal void volume
greater than 0.1 milhliters, an alterna
tive L0 the leaching assessment is a
demonstration of leak-tightness of 10 *
torr-1/8 (1.3 x10 ‘ptm em?¥/s) (based on
air at 28°C and one atmosphere differ-
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ential pressure) for solid radioactive
content, or 10 *torr-1/8

(1.3x10 *atm cm¥/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 umho/cm at 20°C (68'F). En-
capsulated material {s not subject to
the seven-day requirement.

(2) The water with specimen must
then be heated to a temperature of
50"+ 5°C (122" = 9'F) and maintained at
this temperature for four hours.

(3) The activity of the water must be
determined at that time.

(4) The specimen must then be
stored for at least seven days in still
air of humidity not less than $0% and
a temperature not less than 80°C
(86°F).

(5) The specimen must then be im-
tersed in water having a pH of 6-8
and a maximum conductivity of 10
pmho/cm at 20°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
delermined at that time.

(7) The activities determined In
paragraphs (cX3) ad (6) of this sec-
tion must not exceed 0.05 uCi.

{48 FR 35807. Aug 5. 1883, 48 FR 38449.
Aug 24. 18983, 48 FR 31903, Nov. 15, 1983}

871.77 Tests for special form radioactive
material.

(a) Impact tes!. The specimen must
fall onto a flat, horizontal, essentlally
unylelding surface from a height of
not less than nlne m (30 ft).

(b) Percussion les!. The specimen
must be placed on a sheet of lead
which is supported by s smooth solid
surface and struck by the flat face of a
steel bille’ 50 az to produce an impact
equivalent to that resulting from a
free fall of 1.4 kg (three 1b.) through
one m (40 in.). The flat face of the
billet must be 25 mm (one In.) In diam-
eter with the edges rounded 0 &
radius of three mm (0.12 in.)+0.3 mm
(0.012 In.). The lead. of hardness
number 3.6 to 4.8 on the Vickers scale
and not more than 28 mm (one in.)
thick, must cover an area greater than
that covered by the specimen. A fresh
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surface of lead must be used for each
impact. The billet must strike the
specimen 80 as L0 cause maximum
damage.

(c) 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 horlzon-
tal position so that one-balf 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 flalL face of a
steel billet. The billet must strike the
specimen s0 as Lo 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 (one in.)
in diameter with the edges rounded
off to a radius of three mm (0.12
in.)+0.3 mm (0.012 in.).

(d) Heat test. The specimen must be
heated to a temperature of not less
than 800°C (1475'F) in an atmosphere
which is easentially air, and held at
that temperature for a period ef 10
minutes and must then be allowed to
©00].

[48 FR 35807. Aug. 5. 1983, 48 FR 38450,
Aug. 24. 1983)

Subpart G—Operating Contrels end
Procedures

8 71.81 Applicability of operating controls
and procedures.

A licensee subject to this part. who
under a genera] or specific license
transports licensed materia) or delivers
licensed material to a carrier for trans-
port. shall comply with the require-
ments of this Subpart G, with the
qQuality assurance requirements of
Subpart H of this part, and with the
general provisions of Subpart A of this
part.

§71.83 Assumptions as 10 unknown prop-
erties.

When the isotopic abundance, mass,
concentration, degree of irradiation.
degree of moderation, or other perti-
nent property of {issile material in any
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package is not known. the licensce
shall package the fissile material as if
the unknown properties have credible
values that will cause the maximum
nuclear reactivity.

§71.85 Preliminary determinations.

Prior to the first use of any packag-
ing for the shipment of licensed mate-
nal

(a) The licensee shall ascertaln that
there are no cracks, pinholes, uncon-
trolled voids. or other defects which
could significant]ly reduce the effec-
tiveness of the packaging.

(b) Where the maximum nhormal op-
erating pressure will exceed 34.3 kilo-
pascal (5 psi) gauge, the licensee shall
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.

(c) The licensee shall conspicuously
and durably mark the packaging with
its model number, gross weight, and a
package Iidentification number as-
signed by the Nuclear Regulatory
Commission. Prior to applying the
model number, the licensee shall de-
termine that the packaging has been
fabricated in accordance with the
design approved by the Commission.

8§ 71.87 Routine determinations.

Prior to each shipment of licensed
material. the licensee shall ensure that
the package with its contents satisfles
the applicable requirements of this
part and of the license. The licensce
shall determine that.

(a) The package is proper for the
contents to be shipped:

(b) The package {8 in unimpaired
physical condition except for superfi-
clal defects such as marks or dents;

(c) Each closure device of the pack-
aging. including any required gasket,
is properly installed and secured and
free of defects;

(d) Any system for contalning liquid
is adequately sealed and has adequate
space or other gpecified provision for
expansion of the liquid;

(e) Any pressure relief device is oper-
able and set In accordance with writ-
ten procedures.

§71.87

() The package has been loaded and
closed In accordance with written pro-
cedures;

(g’ For fissile material. any modera-
tor or neutron absorber, {f required. is
present and Iin 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 inopcrable for that purpose
unless it satisfies the design require-
ments of § 71.45;

(1)(1) The level of non-fixed (remov-
able) radioactive contamination on the
externa) surfaces of each package of-
fered for shipment is as low as reason-
ably achievable. The level of non-fixed
radioaciive contamination may be de-
termined 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 yleld a representative assess-
ment of the non-fixed contamination
Jevels. Except as provided under para-
graph (I1X2) of this section, the
amount of radioactivity measured on
any single wiptng matcrial when aver-
aged over the surface wiped. must not
exceed the limits glven in Table V of
this part at any time during transport.
Other methods of assessment of equa)
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 limits listed
in Table V.

TABLE V—REMOVABLE EXTERNAL RADIOACTIVE
CONTAMINATION WIPE LIMITS
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(2) In the case of packages trans-
ported as exclusive use shipments by
rall or highway only. the non-lixed ra-
dioactive contamination at any time
during transport must not exceed ten
times the levels prescribed in para-
graph (ix1) of this section. The levels
at the beginning of transport must not
exceed the levels prescribed in pars.
graph (iX1) of this section;

(§) External radiation levels around
the package and around the vehicle, if
applicable, will not exceed the limits
specified in § 71.47 at any time during
transporiation; and

(k) Accessible package surface tem-
peratures will not exceed the limits
specified In §71.43(g) at any time
during transportation.

(48 PR 35607. Aug §. 1883. 48 FR 38450.
Aug 24. 1983)

8§ 7188 Air transport of plutonium.

(a) Notwithstanding the provisions
of any general licenses 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 licenisee shall assure
that piutonium {n any form, whether
for import. export, or domestic ship-
ment, is not transported by air or de-
livered to a carrier for air transport
unless:

(1) The plutonium {s 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 greater than 0.002 microcuries
per gram of material and in which the
radioactivity is essentially uniformiy
distributed; or

(3) The plutonium is shipped in a
single package containing no more
than an A, quantity of plutonium in
any isotope or form and is shipped in
sccordance with §71.5 of this part; or

(4) The plutonium is shipped in a
package specificaliy authorized for the
shipment of plutonium by air in the
Certificate of Compliance for that
package issued by the Commission.

(b) Nothing in paragraph (a) of this
section is to be interpreted as remov-
ing or diminishing the requirements of
§ 73.24 of this chapter.

(c) There have been two orders
fasued by the NRC restricting the alr
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shipment of plutonium in accordance
with Pub. L. 94-79. The first order.
lasued on August 16. 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.

8§71.89 Opening instructions.

Prior to delivery of a package to a
carrier for transport, the licensee 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
§ 20.205 of this chapter.

$71.91 Records.

(a) Each licensee shall maintaln for
a period of two years after shipment a
record of each shipment of licensed
material not exempt under §71.10.
showing. where applicable:

(1) ldentification of the packaging
by model number;

(2) Verification that (here are no sig-
nificant defects in the packagirig, as
shipped;

(3) Volume and
coolant;

(4) Type and quantity of licensed
material in each package, and the
total quantity of each shipment;

(3) For each item of irradiated {issile
material:

(1) Identification by model number
and/or serial number;

(i) Irradiation and decay history to
the extent appropriate to demonstrate
that its nuclear and thermal charac-
teristics comply with license condi-
tions; and

(1i1) Any abnormal or unusual condi-
tion relevant to radiation safety.

(6) Date of the shipment;

(7) For Fissile Class 111 and for Type
B packages, any special controis exer-
cised;

(8) Name and address of the trans.
feree;

(9) Address to which the shipment
was made; and

(10) Results of the determinations
required by § 71.87.

identification of

710




Nuciesr Regulatery Commission

(b) The licensee shall make available
to the Commission for inspection.
upon reasonable notice, all records re-
quired by this part.

(¢c) The licensee shall maintain,
during the life of the packaging to
which they pertain. suflficient quality
assurance records to furnish documen-
tary evidence of the quality of packag-
ing components which have safety sig-
nificance and of services affecting
quality. The records to be maintained
include results of the determinations
required by § 71.85. of monitoring. in-
spection. and auditing of work per-
formance during the design. fabrica-
tion. assembly, testing. modification,
maintensnce, and repair of the pack-
aging.

$71.93 Inapection and tests.

(a) The licensee shall permit the
Commission at all reasonable times to
inspect the licensed material, packag-
ing. premises. and facilities in which
the licensed material or packaging is
used, produced., 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 sdministra.-
tion of the regulations in this chapter.

(c) The licensee shall notify the Di-
rector of the appropriate Nuclear Reg-
ulatory Commission Regional Office
Misted in Appendix A of Part 73 of this
chapter at least 45 days prior to fabri-
cation of a package to be usel for the
shipment of licensed material having a
decay heat load in 2xcess of five kilo-
watts or with a maximum normal op-
erating pressure in excess of 103 kllo-
pascal (15psi) gauge.

$71.95 Reports.

The licensee shall report to the Di.
rector, Office of Nuclear Material
Bafety and Safeguards, U.S. Nuclear
Regulatory Commisajion, Washington,
DC 20555, within 30 days:

(a) Any instance in which there is
significant redurtion in the effective.
ness of any suthorized packaging
during use; and

(b) Details of any defects with safety
significance in the packaging after
first use, with the means employed to

§71.97

repair the defects and prevent their
recurrence

$§71.97 Advance motification of shipment
of nuclear waste.

(a) Except as specified in paragraph
(b) 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 Lo the governor of a state, or the
governor's designee, of the shipment
to. through, or across the boundry of
the state.

(b) Advance notification is required
only whei.

(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
8 disposal site or to a collection point
for transport to a disposal site;

(3) The quantity of licensed material
in a single package exceeds:

(1) 5.000 curies of special form ra-
dlonuclides:

(i1) B.000 curies of uncompressed
gases of Argon-41, Krypton-85m,
}(rypton-st Xenon-131m, or Xenon-

35:

(itt) 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 sol:d
material;

(lv) 20 curies of other non-special
form radionuclides for which A Is less
than or equal to four curies. or

(v) 200 curies of other non-special
form radionuclides for which A: is
greater than four curies; and

(4) The quantity of irradiated fucl is
leas than that subject to advance noti-
fication requirements of 10 CFPR. Part
73.

(¢) Procedures for asubmillin
vence nolt{ficalion (1) The n¢
tion must be made in writing .
office of each appropriate governo: u.
governor's designee and to the Direc-
tor of the appropriate Nuclear Regula-
tory Commission Regional Office
listed in Appendix A of Part 13 of this
chapter.
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(2) A notification delivered by mai)
must be postmarked at least seven
dayvs 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 ¢he beginning
of the seven-day period during which
departure of the shipment is eatimat.
+d Lo occur.

(1) A list of the names and maliling
addresses of the governors’' designees
receiving advance notification of
transportation of nuclear waste was
published in the FrprraL REGISTER On
June 30. 1083 (48 FR 30221).

(ii) The list will be published annual-
ly in the FrpEraL REGISTER ON Or
about June 30 to refliect any changes
in information.

(iii) A list of the names and maliiing
addresses of the governors’ designees
is avallable upon request from the Di-
rector, Office of State Programs, U.S.
Nuclear Regulatory Commission,
Washington, DC 20555.

(4) The licensee shall retain a copy
of the notification as a record for one
year.

(d) Informafion to be furnished in
adrance notlivfication of shipment.
Each advance notification of shipment
of nuclear waste must contain the {ol-
Jowing information:

(1) The name. address. and tele-
phone number of the shipper. carrier,
and recejver of the nuclear waste ship-
ment;

(2) A description of the nuclear
waste contained in the ghipment, 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 (s estimated Lo occur;

(8) 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 conwct with a tele-
phone number for current shipment
information.

10 CFR Ch. | (1-1-86 Editian)

(e) Revision notice. A licensec who
finds that schedule information prev)-
ously furnished to a governor or gover-
nor’s designee in accordance w.lh this
section will not be mel, shall tecle-
phone & responsible individual in the
office of the governor of the state or
of the governor's designee and inform
that individua) of the extent of the
delay beyond the schedule originally
reported. The licensee shall maintain
a record of the namc¢ of the individual
con scted for one year.

(f) Cancellation nofice. (1) Each li-
censee who cancels a nuclear waste
shipment for which advance notifica-
tion has been sent. shall send a cancel-
lation riotice to the governor of each
state or the governor's designee previ-
ously notified and to the Director of
the appropriate Nuclear Regulatory
Commission Regional Office listed in
Appendix A of Part 73 of this chapter.

(2) The licensee ghall state in the
notice that it is a cancellation and
shall identify the .dvance notification
which is being cancelled. The licensee
shall retain a copy of the notice as a
record for one year.

§71.99 Violations.

An injunction or other court order
may be obtained prohibiting any viola-
tion of any provision of the Atomic
Energy Act of 1954. as amended, tthe
Act) or Title II of the Energy Reorga-
nization Act of 1674, as amended. or
any regulation or order issued under
the Ac!s. A court order may be ob:
tained for the payment of a civil pen-
alty imposed under section 234 of the
Act for violation of sections $3. 57. 62,
63. 81, 82. 101, 103, 104, 107. or 109 of
the Act. or section 206 of the Energy
Reorganization Act of 1974, as amend-
ed:. or any rule. regulation. or order
issued under the Acts. or any trrm.
condition, or limitation of any licensc
lssued under the Acts. or for any viola
tion for which a license may be re-
voked under section 186 of the Act
Any person who wilifully violates any
provision of the Act or any regulation
qr order issued under the Acts may be
guilty of a crime and, upon conviction,
may be punished by fine or imprison-
ment or both, as provided by law.
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Svbpart H—Quelity Assurance

$71.)0) Quslity sssurance requirementa.

(a) Purpose. This subpart describes
quality assurance requiremenis apply-
ing to design, purchase, fabrication,
handling. shipping. stor.ng. cleaning.
sssembly. Inspection. testing. oper-
ation, maintenance, repalr, and modifi-
cation of components of packaging
which are important Lo safety. As used
in this subpart, ‘‘quality assurance”
comprises all those planned and sys-
tematic actions necessary to provide
adequate confidence that a system ¢
component will perform satisfactorily
in service. Quality assurance includes
quality control, which comprises those
quality assurance actions related to
control of the physical charscteristics
and quality of the material or comgo-
nent to predetermined requirements.

(b) Establishmen! of program. Each
licensee shall establish. maintain, and
execute a qQuality assurance program
satisfying each of the applicable crite-
ria of this subpart, and satisfying any
specific provisions which are applica-
ble to the licensee's activities including
procurement of packaging. The licens-
ee shall apply the applicable criteria
in a graded approach, and Lo an extent
that is consistent with their Lmpor-
tance Lo safety.

(c) Approval of program. Prior to the
use of any package for the shipment
of lcensed material subject to this
subpart, each licensee shall obtain
Commission approval of its quality as-
surance program. Each licensee shall
file & description of its quality assur-
ance program, {ncluding s discussion
of which requirements of this subpart
are applicable and how they will be
satisfled. with the Director, Office of
Nuclear Material Safety and Safe-
guards, U.8. Nuclear Regulatory Com-
mission, Washington, DC 20555,

(d) Eristing 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 sccordance with
the provisions of this part in effect at
the time of apolication for package ap-
proval. Those packages will be accept-
ed as having been deslgned (n accord-
ance with a quality assurance program

§71.103

whith satisfies the provisions of para-
graph (b) of Lthis section.

(e) Erxisliing packapges. The provi-
sions of this paragraph deal with pack-
ages vhich have been approved for use
in av.cordance 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 prckage design.
These packages will be accepied as
having been fabricated and assembled

 accordance with a quality assurance
nrogram which satisfies the provisions
of paragraph (b) of this section.

() Previously approved programs. A
Commission-approved quality assur-
ance program which satisfies the ap-
plicable criteria of Appendix B of Par!
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 {irst 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 l transportation ac-
tivities. The licensee shall identify the
program by date of submittal to the
Commission. Docket Number, and date
of Commission approval.

$71.103 Qua'lty assurance organizstion.

The licensee’ ghall 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 gquality assurance program.
but shali retain responsibility for the
program. The licensee shall clearly es-
tablish and delineate in writing the
authority and duties of persons and
organizat! ns performing activities af-

*While the lerm “licenaee” is used In
these criteria. the requirements are applica-
ble to whatever design, fabrication, assem
bly. and testing of the package is acr
plished with respect L0 & package p n
the Lime a package approval is issuec
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fecting the safety-related functions of
structures, syst#ms and components.
These activities include performing
the functions assoclated with attain-
ing quality objectives and the quality
assurance functions. The quality as-
surance functions are (a) assuring that
sh appropriate quality assurance pro-
gram |s 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-
ance 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 shall report to a management
level which assures that the reguired
authority and organizational freedom,
including sufficient independence
from cost and schedule when opposed
to safety considerations. are provided.
Because of the many variables {n-
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
quality assurance functions have the
required authority and organizational
freedom JIrrespective of the organiza-
tional structure, the individualts) as-
signed the responsibility for assuring
effective execution of any portion of
the qualily 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 o perform this
function.

871.105 Quality nasursnce program

(a) The licensee shall establish, at
the earliest practicable time consisient
with the schedule for accomplishing
the activities, a quality azsurance pro-
gram which complies with Lhe require-
ments of this section. The licensee
shall document the quality assurance
program by written procedures or in-

10 CFR Ch. 1 (1-1-86 Edition)

structions and shall carry out the pro-
gram in accordance with those proce-
dures \hroughout the period during
which packaging is used. The licensec
shall identify the material and compo-
nents to be covered by the quality as-
surance program, the major organiza
tions participating in the program.
and the designated functions of these
organizations.

(b) The licensee. through its quality
assurance program, shall provide con-
trol over activities affecting the qual-
fty 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
equipmen'; suitable environmental
conditions for accomplishing the act:v-
fty. 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.

(c) The licensee shall base the re-
quirements and procedures of i1ls qual-
ity nssurance program on the follow-
ing considerations concening the com-
plexity and proposed use of tl.e pack-
age and its components:

(1) The impact of malfunction or
fajlure of the item to safety.

(2) The design and fabrication com-
plexity or uniqueness of the item,

(3) The need for special controls and
survelllance over processes . ..d equip
ment;

(4) The degree to which functional
compliarce can be demonstrated by in
spection ur test; and

(8) The qutlity history and degree of
standardization of the item.

(d) The licensee shall provide for in-
docirination and training of personncl
performing activites affecting quality
as necessary Lo assure that suitable
proficienicy is achieved arn ' main
tained. The licensee shall ¢ v the
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status and adequacy of the quality as-
surance program at established inter-
vals. Mansgement of cother organiza-
tions participating in the quality as-
surance prog:am shall regularly
review the status and adequacy of that
part of the quality assurance program
which they are executing.

§71.187 Packege 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 inciude provi-
slons to assure *hat appropriate qual-
ity standards are specified and includ-
ed in design documentis and that devi-
ations from standards are controlled.
Measures must be established for the
selecticn and review for suitability of
application of materials, parts, equip-
ment, and processes that ar: 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
control of design interfaces and for co-
ordination among participating design
organizations. These measures must
include the establishment of written
procedurea 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 checkii.g the ade-
quscy of design. by methods suca as
design reviews, alternate or simplified
calculational methods, or by a aujtable
testing program. For the verifyir; 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 ix used to verify the ade-
qQuacy of a specific design feature in
lleu of other verifying or checking
processes, the licensee shall include
sujtable Quallficatior testing of s pro-
totype or sample unit under the most
adverse dezign conditions. The licensee
ahall apply design control measures to

§71.113

itemns such as Lhe following: ~riticality
physics. radiation shieldir.g. stress.
thermal, hydraulic, and a7 cident anal-
yses; compatitility of materials, acces-
sibility for inservice inspection. main-
tenance, and repair; features to facili-
tate decontamination; and delineation
of acceptance criteria for inspections
tests.

(¢) 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.

{48 FR 33807. Aug 5. 19081. 48 FR 38450,
Aug. 24, 1983)

971109 Procurement documen: control.

The licensee shall establish meas-
ures to assure adequate quality is re-
quired in the documents far procure-
ment of material. equipment. and serv-
lces. whether purchased by the licens:
ee or by its contractors or subcontrac-
tors. To the extent necesssry cwne ii-
censee shall require contractors or
subcontractors to provide a quality as-
surance program consistent with the
applicable provisions of this part.

971111 Instructions. procedures,
drawings.

The licensee shall prescribe activi-
ties affecting quality by documented
instructions, procedures, or drawings
of a type appropriate to the circum-
stances and shall require that these in-
structions. procedures. and drawings
be followed. The instructions. proce-
dures, and drawings must include ap-
propriste guantitative or qualitative
acceptance criteria for determining
that important activities have been
satisfactorlly accomplished.

$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 auihorneed
personnel, and distributed and used at
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the locatior where the prescribed ac-
tivity 1s performcd. These measures
must assurc that changes to docu:
ments are review od and approved

271115 Contrnl of purchased malerial,
equipment. and senicen.

ta) The licensee shall establish meas
ures to assure that purchased materi-
al. equipment, and services. whether
purchased directly or through conirac-
tors and subcontractors. conform to
the procurrment documents. These
measures must include provisions as
appropriate. for source evaluation and
stvlection, 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 shall have available
documentar)y evidence that material
and equ:pment 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
mel by the purchased material and
eqinpment

) The licensee or designee shall
assess the effectiveness of the control
of qualily by contiactors and subcon-
tractors at intervals consistent with
the importance complexity. and quan-
tity of the product or services.

$71.117 ldeniification and control of ma-
lerials. parts. and componenta.

The licensee shall establish meas-
ures for the identification and control
of materials, parts. and components.
These measures must assure that lden-
Ufication of the ftem is maintained by
heat number, part number, or other
appropriste means, either on the lvem
or on records traceabie to the item. as
required throughout f{abrication, in-
stallation. and use of the item. These
identification and conirol measures
must be designed Lo prevent the use of
fncorrect or defective materials, parts.
and components.

10 CFR Ch. | (1-1-86 Editien)

$71.119 Control of special procesaes.

The licensee shall establish meas-
ures to assurc that special processes.
including welding. heat treating, and
nondestructive testing. are controlled
and accomplished by qualified person-
nel using qualificd procedures in ac-
cordance with applicable codes. stand-
ards, specificalions, criteria, and other
special requirements.

§71.921 Internal inspection.

‘The licensee shall establish and exe-
cute a program for inspection of activi-
ties affecting quality by or for the or-
ganlzation performing te activity to
verify conformance with the docu-
mented instructions. procedures. and
drawings for accomplishing the activ;-
ty. The inspection must be periormed
by indniduals other than those who
performed the activity being inspect-
ed. Examination. measurements. or
Lests of material or products processed
must be performed for each work op-
eration where necessary (0 Aassure
qQuality, 1f direct inspection of proc-
essed material or products is not car-
ried out. indirect contro! by monitor-
ing processing methods. equipment.
and personnel must be provided. Both
inspection and process monitoring
must be provided when quality control
is inadequate without both. If manda-
tory inspection hold points, which re-
qQuire witnessing or inspecting by the
licensee's designated representative
and beyond which work should not
proceed without the consent of iLs des-
ignated representative. are required.
the specific hold points must be indi.
cated in appropriate documents.

§71.123 Test control.

The licensee shall establish a test
program to assure that all testing re-
qQuired 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 sassuring that all prerequi-
sites for the given test are met, that
adequate test instrumentation is avall-
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able and used. and that the test is per-
formed under suitable environmental
conditions. The licensee shali docu-
ment and evaluate the test results to
assure that test requirements have
been satisfied.

$71.125 Control of messuring 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
qQuality are properly controlled. cali-
brated, and adjusted at specified times
to maintaln accuracy within necessary
limits.

§71.127 Handling. storage. and shipping
eontrol.

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 Jevels must be speci-
fied and provided.

071.129 Inspection, test. and operating
status.

(a) The licensee shtll 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 {tems
which have satisfactorily passed re-
quired finspections 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, Lo prevent Inadvertent opersation.

§71.131 Nonconforming meterials, parta,
ot compor.enta.

The licensee shall establish meas.
ures (o control materials, parts. or
components which do not conform to
the licensee's requirements in order to

§71.125

prevent their inadvertent use oz ‘nstal-
lation. These measures must iuclude,
a8 appropriate, procedures for {dentif;-
cation, documentation. segreg-tion.
disposition, and notification to affect-
ed organizations. Nonconforming
items must be reviewed ar- accepted.
rejected. repaired, or reworked in ac-
cordance with documented procedures.

871133 Corrective action.

The licensee shall establish meas-
ures Lo assure that conditions adverse
to quality. such as deficiencies, devi-
ations, defective material and equip-
ment, and nonconformances. are
piomptly ldentified and corrected. In
the case of a significant condition ad-
verse t0 qQuality, 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 Lo quality, the cause of the
condition. and the corrective action
taken must be documented and report-
ed to appropriate levels of manage-
ment.

$71.135 Quality assurance records.

(a) The licensee shall maintain suffi-
clent written records to furnish evi-
dence of activities affecting quality.
The records must include the follow-
ing: design records, records of use and
the results of reviews, inspections,
tests. audits, monitoring of work per-
formance. and materials analyses. The
records must Include closely related
dsta such as qualifications of person-
nel. procedures, and equipment. In-
spection and test records must, at a
minimum, ldentify the inspector or
data recorder, the type of observation,
the results, ihe acceptability, and the
action taken In connection with any
deficiencies noted. Records must be
identifiable and retrievable. Records
pertaining to the f{abrication of the
package must be retained for the life
of the package to which they apply.
Records pertaining to the use of the
package for shipment of radioactive
material must be retained for a period
of two years after the shipment.

(b) The licensee shall estabdblish a
records retention program which s
consistent with the applicable regula-
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tions. designating factors such as dura-
tion. location, and assigned responsi-
bility

$71.137 Audita.

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-
propriateiy 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 actior., in-
cluding re-audit of delicient areas,
must be taken where indicated.

ArrENDIX A—DETERMINATION OF A, AND
A,

I SINGLE RADIONUCLIDES

(1) Por a single radionuclide of known
fdentitly. the values of A, and A, are taken
from Table A-) {f listed there The values A,
and A, in Table A | are also applicable for
radionuchdes contained in (a, D) or (y, N)
neutron sources

(2) For any single radionuclide whose
identity s known bu! which is not iisted in
Table A-1. 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
the rules in paragraphs (§), (1D, (11}) and (y)
of this paragraph For radionuclides emit.
ting different kinds of radistion. A, is the
most restrictive value of those determined
for each kind of radiation. However, in both
cases, A s restricted to 8 maxiraum of 1000
Ci. If a parent nuchde decays into a shorter
lived daughter with a half-life not greater
than 10 days. A, is calculated for both the
parent and the daughter, and the more Jim-
iting of the two values i3 assigned to the
parent nuclide.

(1) For gamma emitters. A, I8 delermined
by the expreasion.
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where I 13 the gamma.ray oonstant. corre-
sponding to the dose in R/h at 1 m per Ci.
the number § resulta from the choice of 1
rem/h al 8 distance of 3 m as the reference
dose-equivalent rale.

i) For X-ray emitters, A, Is determined
by the atomic number of the nuciide

for2 7 B5—A. <1000 Ci

forZ > 85—-A.-200C)

where Z is the atomic number of the ou-
clide.

(1)) For bela emitters. A, s determined by
the maximum beta energ) (E_.,) according
to Table A-2,

(iv) For alpha emitters. A, Is determined
by the expression:

A =1000 A,

where A, is the value listed in Table A-3,

(b) A, Is the more restrictive of the follow -
ing two values

(1) The corresponding A.. and

(i1} The value A, obtained from Table A-3

(3) For any single radionuclide whase
identity s 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 leas than
82. the value of A, is taken to be 10 C! and
the value of A, is taken to be 0.4 Cl.

11. MixTURES OF RADIONUCLIDES, INCLUDING
RADIOACTIVE DECAY CHAINS

(1) Por mixed fission products the follow-
ing activity limits may be assumed if a de-
talled analysis of the mixture is not carried
out

A.=10ClI
A=04Ci

(2) A single radioactive decay chaln is con-
sidered to be a single radionuchide when the
radionuclides are present in their naturally
occurring proportions and no daughter nu-
clide has a halif-life either longer than 10
days or longer than that of the parent nu-
clide. The activity to be taken into account
and the A, or A, value Irom Table A-1 to be
applied are those corresponding to the
parent nuclide of that chsin When calculat-
ing A. or A, values. radirtion emitted by
daughters must be considered However. in
the case of radioactive decay chains in
which any daughter nucliide 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.

(3) In the case of a8 mixture of different
radionuclides. where the identity and activi
ty of each radionuclide are known. the per-
missible activity of each radionuclide R.. R,
...R.ssuchthat P, + P, + .. F, Is not
greater than unity, where

718
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A(R)
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Total activity of R,
ARy

- Total activity of R,
A(R,)

A(R.. R. . R,) ias the value of A, or A, as ap
propriate for the nuclide R.. R.. . R,.
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(4) When the identity of each radionu-
clide Is known but the individual activities
of some of the radionuclides are not known,
the formulas given in paragraph (3) is ap-
plied to establish the values of A, or A, as
appropriate All the radionuclides w hose in
dividual activities are not known (their total
activity wlll. however, be known) are classed
in a single group and the most restrictive
value of A, and A, applicable Lo any one of
them (s used as the value of A, or A, in the
denominator of the fraction

(5) Where the identity of each rsdionu-
clide is known dbul the individua) activity of
none of the radionucl'ides is known. the
most restrictive value of A, or A, apphcable
to any one of the radionuclides present is
adopied as the applicable value.

(8) When the identity of none of the nu-
clides s known, the value of A, is taxen to
be two Ci and the value of A, is taken to be
0.002 Ci. However, if alpha emitiers are
known to be absent. the value of A, is taken
to be 0.4 Ci.

TABLE A-1—A, AND A, VALUES FOR RADIONUCLIDES
{See footnotes 8t end of Table A-1)

Element and atomic
number

T
: | Specriic
Al(c‘) A.(C‘) le'y (0/9)
0003 7.2x10
4 | 2.2x10°
40 ! 3.1%10*
7 47>10°
20 16-10°
0.008 32
0008 , 19%10""
1000 1.0> 10°
20 | 4310
1 | 43.10°
400 { 24x10*
20 | 10»10®
10 | 1.6x10*
20 | 1.1x10*
7 [ 21x10*
200 ‘ 9310
30 1.2x10°
20 | 250
25 21x10°
40 ! 8.7x10*
10 [ 40%x10?
. 7.3x10°
300 l 35x%10°®
L) 99 x 10
25 2.2x10°
4 1.2x10°
[ ] 1.5x10’
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TABLE A-1—A, AND A, VALUES FOR RADIONUCLIDES—Continued

(See footnotes at end of Table A-1)

Symbol of ragonuchde

! Element and atom
| number

— — et e T e 4 - r— —

RO s i Berkehum (87)...............
\ Bromine (35) .....cc....... ...
|

8288288880005 8580 s

-

-

Speciic
actvity (Ci/g)

18,10
7110%
‘2108
10"

46

1.8 -10*
5810
26-10°
2610
$1.10°
65-10°
2810
66<10°
32,10
31

1.3 107
6.5+ 107
3.2x10 ?
1.3x10¢
3.3x10?
42x10
82x10
1.0x10!
36x10 !
3.0x10*
85x10?
59.10°
31x10¢
11x10*
9.2 <104
7.6 »10°
1.0%10°
7.4x10°
1.2=10?
88x10 *
7.4>10¢
98.10
3.8x10°
79.10*
8.2~ 10¢
23 10%
82-10*
24x10°
22~10°
1.0~ 107
1.5. 107
14x10°
9.3 10
7.3 «10*
22-10°
4910
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TABLE A-1—A, AND A, VALUES FOR RADIONUCLIDES—Continued

{See footnoles at end of Table A-1)
Element and atomc Specific

number AdCh) AdCh) actity (Ci/g)
Gallum (31) ... ; 100 | 100 6.0.10%
a 20 20 4.0» 107
7 | 7 | 31x10¢
200 100 | 3610
300 20 1.1x10¢
20 10 7.0x10?
1000 | 1000 1.6 < 103
Hydrogen (1) see T- | e e e

Trtum |
veee.| Mafnum (72) ................... 30 | 25 16x10*
.| Mercury (80) ................... 200 200 86 x10%
................................ 200 200 i 25x10%
................................ 80 25 | 1410
.................. 30 30 69~10*
....................... 50 0 | 19x10°
| 1000 70 | 1.7x10¢
| 40 | 10 | 78x10*
. 1000 2 | 16x 10"
. 40 10 | 1.2<10°
! 7 7 | 1.1%10?
| a0 10 ‘ 1.1x10¢
8, 8 27x10"
10 | 10 35x10¢
30 25 42x10*
' 80 | €0 1.6x10°
| 30 20 23x101
100 | 20 61x10°
| 10 | 10 8.2x10¢
- 20 10 91x10°?
| 10 ¢ 10 i 85x10°*
10 . 10 | 60»10°
| 20, 0 33x10°
..L)Ol 100 84x<10°
3 | 3 84x~10°
1000 1000 | 40x10?
5 | 5 40x10?
20 20 28-10"
08! 0.6 28x>10"
30 30 56x10°*
300 25 1.1x10°%

10 ' () N e —=——=r :

8 52x10°

5

20

s

100

20

[ ]
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TABLE A-1—A, AND A, VALUES FOR RADIONUCLIDES—Continued
(See footnotes al end of Table A-1)

, Elemeni and atomic ‘ Specitic
Symbol of rackonuchde actvity (Ci/g)

8.7>10°¢
1.1x102
39104
26107
80104
1.1x10?
8.1x10°?
46-10
19.101
69,10 ¢
23 > 10*
7.3 =« 10?
46 ~ 10
12 x 10*

x

x

g838.3

-

53 x 10®
2.9 x 10*
3.2 = 10¢
45 » 10°?
21 x 10
1.7 x 10¢
8.8 x 10
10¢
10
10¢
10?

..., Phosphorus (15)...
_ Protactinum (91) ..

38n388

. Lead (82) ...

: Paliacum (46) ..
:P'm ........... (51) .............

10°

§:38858.3

1C
10°

8

LD S5 B 40 4 b 45 36 8 85 @

% MR T
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TaBLE A-1—A, AND A, VALUES FOR RADIONUCLIDES—Contin-d
(See lootnotes at end of Table A-1)

cific
AC) AdC) lclrsv?ts (Ci/g)
IS | S 1 =
200 | 25 82 x 10°
10 2 1.5 x 10°
80 ' 80 55 » 10
30 | 25 32 x 10¢
20 | 20 66 x 10
10 | 7 34 x 10°
1000 | 60 43 x10*
30 0 3910
5 ] 5 1.8 x 10°
40 25 1.4x10?
8| 6 34x10°
200 | 20 8.2x10%
& ! 5 1.5x 10¢
40 40 1.4.<10°
100 | 20 3910’
Unhmited ’Unhrnnod 20-10°
1000 | 80 2610
300 , 20 44x10°
60 60 1.0x 10°
100 | 100 44x10°
10 10 1.1x10°
80 | 80 3.2x10’
30 30 2.4x10°
50 | 50 12x10’
- 100 10 20> 10¢
10 04 1.5+ 10?
10 | 10 36.10°
10 10 1310
1000 1000 9.7>10°
1000 1000 97x10°
1000 1000 9.7x10°
1000 1000 97x10°
1000 : 1000 97x10°
20 20 97x10°
20 20 6.2-10°
20 \ 10 1.1% 10¢
1000 1000 368x10’
6 l 6 3.2»10°
1000 I 200 1.5x10°
1000 400 14x10°?
100 | 100 52x10°
1000 | 25 1.7%10°?
1000 | 100 1.8x10°
300 } 20 4.0x10°
300 20 26x 10*
30 10 25x10°
100 20 20x 10’
10 0 | 80x10*
7 7 3.1 x10*
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TABLE A-1—A, AND A, VALUES FOR RaDIONUCLIDE S—Continued
(See footnotes at end of Table A-1)

Element and atomic I ) { ic
Symbol of radwonuchde Autise/ A(C) ! A (Cy) ! ncmclcdg)
i L=
2274 . .. Thonum (90) ‘ 32x10°
228,, LRt PN 83~ 10°
L T pr e 1.9.10 ?
7 i ] et 53~10°
232n, e I 1.1x10°°
R R ey o e e = 23x10¢
n (hatural) MU, el | 2.2>10
n (rradated)"".. ... ... et T e 13 e s ==
e T 58 <10
201, ... 22x10
2024, 54>10
e 4.3 .10’
170, 6.0x10°
17 1.1 x10?
230, 27x10*
232, 21> 10
DB i 95x10°
234, 62,10
235, 21210 ¢
L R PR 8.3x10°
238, Uniimited 33x10°"
¢ (natuwral) ' Unkmated (See Table A-
| | 4)
U (ennched) |
< 20 percent Unlimred I (Set Table A-
| ! . 4)
20 percent or greater . ...... v 100 01 | (See Table A-
| i ' 4)
' (depleted) ................. (O e e e | Untmded |Unbmied ~ (See Table A-
i | 4)
o (ITROBIEd) o e, | e o e i l .................... .
B e |' Vanadum (23) ... 6 s | 1.7x10°
3 (. ) S Tungsten (74) ................. 200 100 ‘ 50x10°
.............. [ e 1000 | 25 97x10°
40 | 20 7.0x10°
70 70 28 10°
1]
5| 5 | 2810
10 10 1.0x 10"
100 100 1.0.10°*
1000 : 1000 19>10°
5 5 1.9x 108
70 70 25%x10°*
2 4 25x10°*
20 2 4.5%10
10 10 2.5x10°*
30 0 41x10"
0 30 25x10°







