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Nucl.e, I •• uletory C.",,,,I,,lon 

condItions r~\~alt'd by such appl lca 
lion or Itatt'mrnt of fact or an y 
~port . rKord . or Inspection or other 
mt'ans .. hlch .. ould .. arrar.t the Com 
mISSIOn to rt'lust' to Ir&Ilt a ltcenst' on 
a n on~tnal app ltcatlon. or for failur t' 
to construct or o~ratt' a fac lltty In ac · 
cordancr ,.·lth thf' ~rms of thf' con · 
structlon ~rmlt or IIcf'nsl' . thf' tP<'hni · 
cal sp('clfl catlOns In thf' applIcation. or 
for \'Iola\lon or. or failurt' to obsf'n'(, 
an y of thl' If'rms &Ild conditions of lht' 
Act. or of &IlY r~lulatlon of tht' Com · 
miSSIon 

(c) Upon rf'\·ocation. ,us(><,ns ion or 
modlltcatlon of a Itcenst' . tht' Commls· 
slon rna} Immt"dlately relalte poS5t's 
:.ion of a ll specIal nuclear matHlal 
hf'ld b}' thf' 1I~1'\.H't' In r.&.5f'S found b}' 
tht' Commission to ~ of extreme 1m· 
portancf' to thf' national df'fensf' or It' 
curlty. or t.o the hf'&1th &Ild safety of 
tht' publtc . the CommLs.slon may rKap· 
t ure &Il} sp('cial nuclear matt'nal held 
by the ItCf'nst't' prtor Lo &IlY of the pro· 
cf'dures pro\'ldf'd under ~tion 551 -
558 of tillf' 5 of the United Statf'S 
Codf' 

(d) Exc~pt In caAn of willfulnf'ss or 
those In " 'hlch the public hf'&lth . In · 
~rf'st or &afety ~ulres othenr.Lse . no 
IIcf'nsf' shall ~ modified . lusperded or 
re\oked unless . prior t.o the InstItUtion 
of p.'oceedlnls the-eror. fa.cts or con 
duct " 'hlch may ,. ~ rr&Ilt such a.ction 
shall ha\'e ~en calltfJ t.o the attention 
of the ltcf'nsee In ,.TllInl &Ild thf' JI . 
~raef' .hall have ~n attOrdt'd op· 
portunlty to df'monstrate or a.ch lf'\·e 
complt&Ilce with all lall. luI require 
ments 

\21 FR ,&4 . hb J . I'~ . u amended al .~ 
FR 11411. July 11. 1"01 

, 70.1% 8u,,."lio" aNI .,.,.tlo" I" war 
... naHo"aJ e_~nc, . 

Wh never Conrreu dKlare. that a 
ltaU' of war or nallonal emer,ercy 
ulsta. the Commlulon. if It linda It 
nKe&&ary to the common defenM and 
~urlty rnay . 

(a) 8ua~nd any lIoenM It hu Iuued . 
(b) Crder the rt=apture of lpeela) 

nuclear mal.erl~ . 
(c) Order the o~ratlon of any 11 · 

~nMd facility . 
(d) Order entry Into any plant or fa · 

clllty In order to recapture 'Pf'Clal nu · 
clear ma~rlal or to o~ral.e the faclll · 

'.rt 71 

ty Just compensation shall ~ paid for 
a n} damalt's causrd b} rKapture of 
special nuclear matf'rlal or by oper · 
a tion of any faCIlity . pursuant to this 
sec II on 

121 FR '64 Frb l 1958. L' a mrndrd I I 32 
FR 4056 Ma r 15 198' . 35 FH 1148 1. Ju l> 
1' . 19'0 1 

ENroRCEMENT 

'70.il \ ·iol.tiono 

An Injunction or other court ordt'r 
may be obtained proh lblllng any VIola · 
lion cf any prO\'lSlon of the AtomIC 
Enf'rl}' Act of 1954. as amended . or 
Till!' II of the Energy ReOrganlUltto n 
Act of 1974 . or any relula tlon or order 
wued thert'undt'r A courl ordt'r may 
~ obtalnt'd for the payment of a CI\ II 
~na1ty Imposed pursuant to 5f'ctlon 
234 of the Act for \'Iolatlon of sectIOn 
53 . 57 . 62 . 63 . 81 . 82 . 101 . 103 . 104 . 10i . 
or 109 of the Act . or sectlo ,~ 206 of th e 
Ent'rlY Reorlamution Act of 1974. or 
a ny rule . relulalton. or order LSS IJed 
thereunder . or any term . condlllon . or 
limitation of any Jlcense Issut'd there 
undt'r . or for any \'lolallOIl for II. hlch a 
license may bt' rf'\ oked undt'r lect Ion 
186 of H,e Act Any ~rson v.h o ,. Ill 
lully vlola t f's any prOVis ion of the Act 
or an y rerulat lon or order Ls.sut'd 
thf'reundt'r rna} bt' I Ullty of a crtmt' 
and . upon com Ictlon. may bt' pumsh ed 
by IIn r or Imprisonment or both . as 
provided by la .. 

140 PR.a,al. ,hr 3. 19151 

PAil 71-PACKAGING AND TIANS
POll A nON Of IADIOACTIVE MA
TEII~ 

8K 
'71 0 Purpoee and 1COPf' 
, I 1 Communlcatloru 
7. 1 Inlf'rpN'latioru 
'1:1 JWqu trrmrnl for ttcenM 
'71 4 o.ftnttlonl 
'71.& Tranaportatlon of ItcelUf'd mllrrll l 
'71 .1 Informallon cottKtlon N'qulremrnL6 

ONB appro\ a l. 

...... ~._ ....... I 

'71'7 lSpt"CtflC urmptloru 
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'ert 71 

SK 
'71 I I:armpllon 01 ph)sl!"Ia m 
'7110 I:"rmpl lon ror 10" 1,,\,,1 mal C'rla h 

....... C-o.-.. I Lie_N. 

'71 12 Grnl' ral u~n-.... NRC appro\rd 
perk a j:r 

'7 I 13 PT"\lOU~" appro\ f"d T) Pf' B parlL&.I" 
11 14 Grnrra l urrn ..... DOT 'Pf"{'lllra llon 

ronla ln, r 
'7 I 16 Grnna I ur"ru4' Usr 01 lorrl,n a p 

pro \ "d par lLa, ' 
'71 III G"nl' ra l urf'rur T)I)(' A ~II .. 

CIL .... ' II park a~ .. 
'7120 Grnrr.1 u~rur R"sl rlrlt"d ~III' 

CI&5.' II parkur 
'71 22 ~nf'ra l u~rur TH)r A pack .. r 

~II .. CI~ III shlpmrnl 
'71 24 ~nr~1 ~rur R". lnrlt"d FlaaI1r 

CI~ III shlpmrn l 

~ D-..."r ., ... fat , ..... ~".I 

'7 I 31 Conlrnu 01 .ppllra llon 
'71 33 Park " f' d"~rlpllOn 
'71 3~ Park"f' r\ . lu . lIon 
'713; Q u a lll ) ~ur.nrr 

'7139 RrQu lrrmrnl lor add lllon. 1 Inlorma 
lion 

~.~""''''''F.''''~ 
'7 I 41 Ofomorul r. llon 01 C'Ompllancr 
'7 I 43 G"n"~ 1 .land&reU lor all pacll .. rs 
11 4~ ulllnl and Il r-do"n Itand.reU lor a ll 

paekal "~ 
'71 4; 1:"lrmal radlllion Itandarc1s lor all 

park .... ' 
'71 ~I Add lllon.1 rf'qulrrmrnu lor T)'~ B 

paelLl,f" 
11 ~2 I:""mpllon lor 10" ~IIIC acU\ II) 

(LSA ' park., f'~ 

11 ~3 FaA IIf' mal"rll l tllrmptloru 
'71 ~~ Grnf'rll rrqulrtmrnu lor all IWIII' 

mllf'n.1 parll.,l'~ 
'71 ~i Spt'nl" .tandareU lor. f'\Mllt CI&s..\ 

I pack., r 
'71 ~9 SPf"{' lflc .tand&reU lor. Flaa llf' CI..s 

II paclL.,r 
'7 I I I 8Pf"{'I!lc ltandardl for a "'-III' Clua 

III.h lpmrnt 
'71 13 SPf"{'1I1 rf'qu lrrmrnU lor plutonium 

Ih lpmrnu 
'71 ~ Addltlonall'f'Qul~mtnU 

~,~ ... ~ ...... '" .. 
'71" Normal rondllioN 01 tranaport 
' •. n H)'l)Othttlcal accldtnt rondltioN 
n n Qualification or IPKlal form radloac 

UW mattrtal 
n ." Tnla for 1PKi&l form radloactlvt ma 

Lrr1&l 

1001 Ch. I (1-1-t6 Edi'ie") 

'71111 App\tr lb llll)' 01 oprnlllni C'Onlrols 
and prorf"durrs 

'71113 ...... umptloru u 10 unkno ... n pro~r 
til'S 

'71 II~ PTrllmlnar) drtrrmlnatloru 
'7 I II ; R OUllnf' d,.trnnlnalloru 
'71 III Air traruport or plutonium 
'71 119 (..prnln, lru.lructloru 
'71 91 Rrrorcis 
'71 93 I "UPf"{'lIon and tr.U 
'71 9~ RrporU 
'71 9i Ad\lnrr notllicalion or .hlpmtnl 01 

nurlr.r " .... tr 
'71" Vlolallons 

....... " ~ alit, Aa_. 
'71101 Qu.lIl) Ulurancr l'f'Qulrtmtnu 
'71 103 Qua lll) ..suranr" or.amutlon 
'71 10~ Qu. lll) ~urancr prolr.m 
'71 10; Pack .. " dtsl~ control 
71 109 PTocurtmrnt c10cumrnl conlrol 
71 III Instructions. procf"durt"S and dra .. 

InIS 
71 113 Documtnt C'Ontrol 
'71 11~ Contro l of purchut"d malt nal 

rqu lpmtnt. and Itr\ ICtS 
'71117 Idtntirlc.lIon and control or m.ttrl 

als o pArU. and compontnu 
71 III Control or IPKIIJ procn&n 
71 121 Jnttm.1 INptcllon 
71 123 Ttlt control 
11 12~ Control 01 IIIruu rlnl and trs t 

rqu lpmtnt 
71 127 Hand lln l .tonICt . and IhlPPlnl con 

Irol 
71 129 INPf"{'lIon. tnt. and optnllln~ 

atalla 
'71 131 Nonconlormln. matrn&ls. peru. or 

Cf',""pon"na 
'71 I COrTKII\ I' acllon 
71 13~ Quali ty U5uran~ rrcorc1s 
71 13'7 Audl u 
A"""DIlI A- O!TDIIIIIIATIOII 0' A, and A, 
Al.'THO~ITY SKs 53 5'7 . 82 83 II I 16 1 

1112 1113 . III Stal 130 132. 113 Il!l HII 9!13 
IS4 . u amrndt"d 142 USC 20'73 . 20i7 . 2092 
2093 211 1. 2201 2232 2233 ) 5r<:'s 201 as 
amtnd"d . 202 . 201 , II Sloat 1242. II am~nd 
f'd . 1244. 1248 t 42 U .S C N4 1. N42 5846 , 

8r<: lIon '71 17 &lao laIuf"d undrr It(' 30 1 
Pub L." 29!1. H Sloat '711 ·110 

Por lht purpoM't 01 It(' 223 . II Sloa t 9!111 
II amtndtd (42 U.s C 2213 ). II '713 '7143 
'1 4~ . 71 5~ 11 n ta l and (b ). '71 III 71115 
'1 1'7 . '71" and '71 ;,'/ an' lAIuf"d undrr srr 
!lIb. II 8loat HII II am~ndrd t 42 USC 
22OItb )) . and .. '71 6(b l. '71.11 . 71.13 . '711!1 
and '71 101 ta ) ~ iMuf"d undtr we 1110. 68 
aloat NO. u amtnctf'd (42 U.S C 22OI t o» 
8otl.~ .. rR JN07 . Au. &. INl . unl", 

CMhtrwlat nolf'd 
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lultpert 14- ,.o.ne,.1 'revillonl 

• 71 .' ... ".,... artCI -~ 
(a) This part ~tabhsh~s ( 1 ) l"f'Qulre ' 

m nts for packaelne . p~paratlon for 
ahlpment . and lr&n.sporl&tlon of 11 · 
~~d matenal. and ( 2 ) prOC'f'dur~s 
and st&ndards for NRC appro\al of 
pack&ilnl and shlPPln1 proc~dur~s for 
hs.sll~ mat~rlal and for a Quantlti of 
oth~r h~~d mat~rl~ In f'xcess of a 
T)'~ A Quantlt)·. 

(b) Th~ pa.ckaglnr and transport of 
l~~ mat~nal ar~ &!.so lubjt'Ct to 
other parts of thLS chapter (f' .1 . P&rU 
20. 21 . 30. 40 . 70 . and 73 ) and to lh~ 
rt"lulatioru of oth~r acencl~s (e .1 . lh~ 
U .S Dfopartment of n.nsportatlon 
(DOT ) and lh~ U.s Posta l St>n lc~ 
(USPS ) ' J haHn I Ju~IJd ICllon o\~r 
me&ru of lr&nSporl The r~u lr~m~nu 
of thLS part are In add ition to . and nol 
In subslltutlon for . oth~r r~u lr~ 

m~nts 
tc) The ~Iulatloru In lhLS part 

app )' to any hcera~e authonud by 
&pt'Clflc h~~ LS6u~d b), lh~ Comm is 
alon to ~I\,f' . ~ss. UM . or trans· 
f~r h~~ rnat~rlal If the h~rue-e d~ · 
Ih ers tha t maUnal to a carT'l~r for 
tr&nSport or traruport.5 the mat~rla l 
outsld~ the confln~s of the IIC~nM'~ '5 
fa.c lllt ) . plant . or other authorlU'd 
plact' nf ~ No pro\ islon of thLS put 
authonus ~sslon of IIcenM'd mate · 
rtal 

(d) EUinpllons from lh~ l"f'Qulr~ · 
menl for IIc~~ In 171.3 art' SPKlfled 
In 171 10. G~nera.l IIc~nM'S for which 
no NRC pac"ace appro\'al II l"f'Qulr~d 
are wu~d In 1171.14 thr.>ulh 71.24 
The l~ner.1 lI~nM In 1 71.12 l"f'Qulr~s 
that an NRC ~rtlflca~ of compliance 
or Olh~r pac"ace approv~ bf' _u~d 
for lh~ paclL.ace to bf' ~ und~r th~ 
.~n~ral 1I~nM' Appllcallon for pac'" 
ace approval must bf' compl~~d In ~. 
o.:Irdancf' with Subpart D of thll part . 
ckmonatratln. that th~ deslrn of th~ 
packace to bf' ~ utllft" the pack 
acf' approval l\.&ndarQi conl.alnf'd In 
Subpart E of thll part u rt"lated to 
the taU of Subpart F of thls part . 
Thf' LranaPOrt of Uc:eNed maurt&.l or 

'ra.t.&l .rvtor Manl'&! tOomnlic Mal l 
Man I'&! I . .nlon 124 3. which II tnco",orat · 
.., br ,..ft'rtner at" CPR III 10t'l4 ) 

f 71.4 

df'lIv~r)' of 1I~nM'd mat~r lal to a C&JTI · 
f'r for tr.nsport ls subjt'Ct to the o~r · 
allnl controls and proc~ur~s r~Qulre · 
menU of Subpart G of this part . to 
the Quallt)· a5.5urance r~Q ulrements of 
Subparl H of this part and lO thl' It' n 
f'ra l pro\ ISIOru or Subpart A or thiS 
part . Includme DOT relr\J lalioru rerer 
f'nc~d In 171 5 

IU FR 3S601. Au. S. lte3 U FR l644i 
Au. 24 . 11183 1 

• 7\,1 Communlcationa. 

All communlcalloru concernlnl the 
rt"lulatioru In this part shou ld be ad 
dre~d 10 the Dlrt'Clor . Office of N u · 
clnr Materia l Sarety and Safegu ards . 
US Nuclear Reg ulatory Comm iSSion . 
Washmlton. DC 20555 . or may be dt' · 
IIv~red In person at the Commission 
offices at 1717 H Str~et . NW . WLS h 
Inlton . DC. or Its offlct's a t 7915 Eas t 
ern Avenue. Sllv~r Spnne . Maryland 

• 7\,% IlIlupnt&lIona. 

Onl), "'rltt~n Int~rpretatiorLS of th r 
relulatiorLS In thLS part by the Com · 
mis.slon ·s G~nera l Co UrL.S4! I are blndmg 
upon the Commis.slon. 

• 7\.3 ~uinm4'nl for liCt'nH 

A IIc~rLSee subjt'Ct to tht' relulatlorLS 
In this part ma y nol (a ) de ll\ er an ) II 
ctrL.S4!d mat~rla l to a carner for trarLS 
port 0: (b ) tr&nSport lic~rL.S4!d materia l 
f'xcept as authonud In a It'neraJ II · 
~ra~ or a sPKlflc IIc~fl5~ LSSued by thr 
Commwlon . or u exempled In lhls 
p&Tl . • 

• 7U IHfiniliona. 

Th~ follo" .. lnl ~rms are as defined 
hf'r~ for the pUrpo&e of thLS part 
Throulhout thl.5 part th~ Itandards 
arf' ~llprns~d In m~tr1c units . the ap 
proximalI.' En,lish ~Qul\ al~n15 pre 
len~d In parenthf'M'5 are for Informa 
Uon only 

A I m~ana th~ maximum &ellv lt) of 
apf'Clal form radioa.ctlH mat l~rlal ~r 
Inll~ In a Ty~ A packalt' . II, mt'ans 
th~ maximum a.cllvlt)· of r ,..t4 \0a.c1lH' 
ma~rtal. othf'r than IPKlal form ra · 
dtoactlv~ m •. tf'rlal. ~rmtttf'd In a 
Ty~ A packact' . Thf'M' valuf'S are 
f'lthf'r IlItf'd In Ap~ndlx A of this 
part . Tablf' A- I. or may bf' df'rtvf':i In 
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t 71 .• 

acr-ordanct' " .. Hh tht' procf'durt' pre· 
Krtbf'd In ApPf'ndlx A of thiS part 

Carn,.r mt'ans • Pf'rso n enl.ged In 
lht' transport.llon of passenllers or 
proPf'rl) b) land or ... It'r as • 
('Ommon. rontr.C"t . or Drn.te c.rraer . 
or b) ':'1\ II .Ircrafl , 

Clos,. "flrctlon b~ 1l'alrr me.ns 1m 
mf'd lale cont.cl by .. ·.ttr of ,ufflC"ltnt 
thlcknt'~ for m.x lmum ",nf'<t lon of 
nt'utrons 

Contotnmrnl .~s/,.m mt.ns tM rom · 
pontnts of tht' pack.,ln, Inltnded to 
",t.ln tht radloa!: tI\t m.ttrlal dUrine 
transport 

Conl't'~anc,. mt.ns any vehlclt . • Ir· 
cr.ft. \'e~el. frtleht cont.lntr. or 
hold C'Omp1lrtmtnt . or dtflntd dt<'k 
.rea of an Inland .. ·.tf~· .) craft or 
w.,o ln, \'e~tl 

LIe/lUll r ¥.Jr (.lso reftrTf'd to in 
otht'r relulatlons as JOlt ust' '' or " full 
load ) mt'ans t he sole use of • convey· 
.nct' b~ • slnlllt' conslJTlor and for 
.. h lch a ll initial. Inltrmt'd latt' . • nd 
fina l loading and unloadlnl .rt carried 
oul In accordance .. Hh the dlrf'Ctlon of 
tht conslenor or COnslJTltt 
F~t lf e/aJst!tcalton mtans tht cate 

10rlZ.&t Ion of f!Malt m.terlal pack.,t's 
Into ont' of tht' follo .. lne thrl'l' classt's 
according to the controls nl'l'dt'd to 
pro\ Ide nucltar Crltlcahty .. fet) 
dUrlnl transportation 

(1) f'l.s.sl t' Class I A package " 'h lc h 
ma } bf' transported In unhmlted num · 
bf'rs and In any .rranltment . and 
" 'hlch Te'qu lrl'S no nuclear critlc.ht) 
.. ftt) c')nt rols dunnl transport.tlon 
A transpvrt Indt'x IS not asslJTltd for 
p rpo~s of nucle.r crltlc.hty .. fet)' 
but m.y bf' reQuired bfoc.us of exter· 
na l radl.tlon le\ els 

(2) f'!Mllt Class 11 ' A pack.,t .. 'hlch 
rna)' bf' lranspo~d tolether with 
other pack.,t'S in an)' arranlement 
but . for critlc.lIty C'Ontrol. In numbers 
"hlch do not excl'l'd an aalrel. e 
transport In1t'll of ~, Thl'ae Ihl~ · 
menU require no other nucll'.r critl · 
cahty .. fet) control durlnc lrarupor· 
tallon Indlndu.1 packarl'$ m.y h."t 
• lranaport indt'll not leu than 0 ,1 and 
not more than 10, 

(J) P\&allt' Clau III A Ihlpment of 
.-ckac l~ which Ia controlled 1n tr&Jos· 
portatlon by .~IfIC arranlt'menLa be· 
tWf'f'n thl' .hlpPf'r and the carrier to 
provlck nucll'a ~ enlicalily .. fety , 

10 en th. I (I-I'" I.-ition) 

Fu: Ir rna Irnal and fusllt radlon u 
cltd,.s " f'l.s.s ll r m.ltrla l" mt'.ns .' n)' 
m.terlll consisting of or cont.lnlnl 
ont' or more fI~sl)(' r.dlonuclldrs FIS 
lilt' rad lonucladt' .rt plutonium 238 , 
p lutonium 239 , plutonium 241. uran l 
um ·233 , and uranium 235 Nt lt her na t 
ur.1 nor dep lrtt'd ur.nlum Is fI~lle 
m.teraa l Fl~llr matt'raal s art class l 
flt'd In this Il'Ction according to the 
cont rols nl'l'drd to pro\ Ide nuclea r 
crltlc.ht)' .. ftt)' during lransporta 
tlon Certain exclusions are pro\ Iden 
In , 71 ~3 

Lolr '~Ct!IC acltt't/~ malrnal means 
any of the fo ;lo .. 'lng 

(1) Uranlurn or thOrium ort's .nd 
ph ysical or '; hemlcal concentrates of 
thost' ores , 

(2 ) Unlrra:llated natura l or deplett'd 
uranIum or unlrradlated natura l thorl 
um , 

(3 ) Tritium OXIde In aqueous solu 
lions pro\ Idt'd the concentration dOt's 
not exceed 50 mllhcurles Pf'r ml lhll 
~r . 

( 4 ) t. ate . l.lln .. 'hlch the radloactn · 
Ity IS l'IoSt'ntlall} Uniformly dlstrab uted 
and In .... hlch the l'5tlmattd a\erage 
concent ra tion Pf'r IT&m o f contents 
dOt's not exceed 

(\) 00001 m illIcurie of radlon uchdt's 
for .. hlch the A: QuantIty in ApPf' ndl" 
A of thIS part is not morr th.n 005 
cur le 

(II) :;05 mIllIcurIe of rad lonuchdes 
for .. 1. h the A, QUlntlt)' In ApPf'nd lx 
A of ltllS part Is more than 005 CUrie , 
but not more than 1 cune, or 

(iii ) 03 millICUrie of radlonuchdt's 
for . 'hlch lhf' A, Qu.ntlty In ApPf' ndl" 
A of this part Is mort than 1 curle 

(~) ObJt<'U of nonradloactl\'e m.terl 
al t'lltemall y contaminated ~ ... lth radi o 
active ma~rl.1. prOVIded th.t thf' ra· 
dloactlve maten.! 1I not ",ad ll} dIS 
~rslbl f' and the lurface contamana 
tlon . when averalf'd O\'er an .rea of ! 
eQU.", meter . dOf'S not excef'd 0 0001 
mlllicunl' (220.000 dlsan~lTations Pf'r 
mlnul.f' ) Pf'r aquarf' centimeter or ra · 
&1lonuc\ldf'1 for whIch the A, Qu.ntlt ) 
in ApPf'ndlx A of Part 71 w not more 
than O ,O~ curle. or 0.001 mllhcuTle 
(2 .200.000 dlaln~,rallons Pf'r mlnutf' ) 
~r eQuare centlme~r for other ra· 
&1lonuclldel, 

MG.nmum tIOrmaJ o~ratlng ,I1-rJ ' 
'''" ml'anI tht maximum laule prl'I ' 
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• lure that would d~v~lop In th~ con · 
talnment I)'stf'm In a ~rlod of on~ 
Yf'ar , Indrr the h~at ~st lpeoclfl~d In 
t 111 . (c)( I ), ln th~ a~nc~ of v~ntlnl , 

~xtrrnal coollnll by an ancillary 
Iystem, or o~ratlonal controls durlnl 
transport 

Natural tho"um m~ans thori um 
.11 h t h~ nat urally OC'Currlnl dlstr lbu · 
tlon or thorium Iaotopt's (~IS~ntlally 

100 'Ioe l,ht ~rcrnt thorium ·232 >. 
Normal fo rm radloactlt~ matf'nal 

",rans radloacllvr mat~rlal . 'hlch has 
not bt't'n d~monstt'ttrd to Qualify as 
"1Ipt"('lal fonn radloactlv~ mat~rlal " 

Optimu m intu3pt'rud hvdrogrnoUJ 
modrra tlon mrlLnS thr presencr of hy · 
drolrnous mater ial bt't.ren pack airs 
to such an ~xtent that th~ maximum 
nuclrar r~actl vlt ) results. 

Packagf' melLnS th~ packallnl to· 
,~tht'r with Its radloactlvr contents as 
pr~srnt~ for transport 

(1) TIUIIf' malf'"al packagf' m~1LnS a 
fiss ile matrrlal packaglnl wlether 
. ·It h Its fls.slle contents. 

(2) 1')11H' B pGckagt m~1LnS a Typt' B 
packaer tolrthrr .,Ith Its radioactive 
conten\.s On appro\ al, a Typt' B pack · 
&lr deslln ls deslrnatf'd by NRC as 
B(U) unl~ss th~ packagr has a maxi · 
mum nonn~ o~ratlnl prclSure of 
morr than 100 kJlopa.sc~ (100 Ib / ln') 
laUir or a prrssurr relit'! d~\' lcr 1.,hlch 
. ·ould ~Iov. thf' rrlr&.Sf' of rad ioactive 
malrn~ 1 to lhe ~nv lronm~nt under thr 
t~s\.s spt"ClfI~d In t 11.13 (hypothrtical 
accldrnt conditions ), in . ·hlch casr It 
.111 rt"Crlv~ a d~slrnation B( M ) B( U) 
rd~rs to th~ n~d for unllat~ral ap· 
proval of int.ematlonal Ihlpmrnts, 
B( M ) r~ff'ra to thf' n~ for multllat~r · 
al approval. Thf'r~ II no dlatlnctlon 
mad~ in how pack&lf'1 with lh~ d~I ' 
Illlationa may ~ ~d in dom~lt lc 
tranaporatlon. To d~tennlnf' lh~lr dla · 
tinction ror int.ematlonal lranaporta· 
tlon , ~ DOT r~lrUlations In 411 crn 
Part 113 A Ty~ B pack."f' approv~d 
prior to ~ptem~r 6, li83, wu Onll ' 
nat.ed only u Ty~ B. LUnltatlonl on 
III ~ ar~ lpeoclfl~d In t 11.13. 

Packaging mU1\I thf' ~mbly or 
componf'nla n~y to ~naur~ com· 
pllanc~ with th~ pack,,'nl ~ulr~ · 
m~nLl or thla part It may conallt of 
onr or mo~ r.upt.&clrl, at»or~nt 
mat.erlall, I~clnl Ilructur~I, thpnnal 
inlulatlon, radiation Ihl~ldln" and dr· 

f 71 ,4 

vlcrl for coollnl or at»orbln, mt"Chan l· 
cal Ihocks The vphlclp , tlt ·dollo n 
I)strm, and auxiliary PQuhmf'nt may 
~ dulrnattd as part of thl: packallnl 

SJ>f'clai form radloacth.'f' mat,."al 
mf'ans rad loactlvf' matrrla l . 'hlch sa l · 
lafles thf' follollo'ln l condit ions ' 

(1) It Is rlthrr a Iinelf' solid plrcr or 
Is conla lned In a Italrd capsule that 
can ~ openrd only by drstroylnl the 
capsule , 

(2) Thr pltce or capsulr has at Ir&5t 
onr dimension not Irss than 5 millime· 
t.ers (0 .191 Inch), and 

(3) It satlstles the test r~Qulrem~nts 
of I 11.15. 
A lpeoclal fonn tncapsulation deslgnrd 
In accordl,ce lI.-ith the rrQulrrmrnts 
of t 11.4(0 ) of this part In rHect on 
Junr 30, 1983, and constructed pnor to 
July I , 11185 may contanur to be used 
A lpeclal form encapsulation e ithrr 
desllnrd or constructed after Junr 30 . 
11185 must mrrt r~Qulrrmrn\.s of thiS 
paralraph appllcablr at the tlmr of l\.s 
dr51rn or construction 

SJ>f'ci../lc actll' ltll of a radionuclide 
m~ans the radioactivity of thr radio· 
nuclldr per unit mass ot that nuclide 
Thr IpeociflC acti vity of a matrnal In 
.,hlch thr rad lonuclldr 15 essen ti all y 
uniformly dlatrlbut~d Is th~ radlolLC't l\' 
Ity pt'r unit mass of the materia l 

Statf' mrans thr I('veral States of the 
Union , the District of Columbia . thr 
Commonllo'ralth of Puerto RICO. the 
Vlrlln Islands , Guam , Amrtlcan 
Samoa, thr trust Trrritory of the Pa· 
clflc Islands. and thr Commonllo'ealth 
or thr Northtm Manana Islands 

Tran3port indu mrlLnS thr dlmrn · 
Ilonlr" number (rounded up to the 
rlrst dt"Clmal placr ) placed on thf' label 
of a pack air to deslln.te the delrrr of 
control to ~ exrrclsed by thr cartier 
durin, tranaportatlon. The transport 
Indrx Is drtrnnlnrd as follollo's 

(I) Thl' number exprrssinl tht max · 
imum radiation levtl In mllllrtm per 
hour at 1 m~ltr rrom the pxtrm~ sur· 
ract' or tht' packalt' , or 

(2) For F1asllr Clus II packalrs , the 
num~r expreulnl the maximum rad l' 
ation level In mllll~m ~r hour at 1 
mel~r rrom lhe utern~ lurracr of the 
packale, or lht num~r obt.alnrd by 
dlvldln, 50 by lhp allowabl~ num~r or 
thr pack&lel which may ~ t.ranaport · 
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I'd lOlrt hf'r as df'trrmlnr d undrr 
• 11.~9 . .. hlrhf'\ rr numbrr 15 larger 

7)Jp(' A QuanIJlv mrans a Quant ity or 
rad loaclne malrrla l. thr allgrrgate ra · 
d,oa cl,\ II ) or '" hlch does not f'xcr r d 
A, ror 5Pf'Clal form radloactn r matrr l· 
a l or A ror normal rorm rsdloactnr 
malrrla l. .. hNr A, and A: arr gl\ rn In 
Apprnd l" A or this part or rna } bf' d r · 
tf'rmlnt'd b} procedurrs descrlbf'd In 
Appr nd lx A or this part. 

TvP!' B Qua nli/ v m('ans a Quant lly or 
rlldloactnr malerlal ,r('al('r than a 

yPf' A Quanllt} 
Uranlum - nalural drp lrlrd rnnchrd 
(1) Nalural uranIum means uranium 

... ,th the naturall y occurring dlStr lbu · 
tion c.f uran iu m IsotopE'S (approx l 
matt'l} 0111 "f' igh t pprcf'nt uranium· 
235 . and the rf'ma lndrr f'ssrnllall y ura · 
nium ·238 ) 

(2 ) [Nplrlrd 1IranlUJn mt'arlS uran l· 
um conta ining If'ss uranlum · 23~ than 
thf' nat urally occurrlnl dist rlbutlon or 
uranium Isotopps 

(3) Ennchrd uranIum means uran i· 
um conla inlnB more uranlum ·235 than 
the naturall} occurrlnl distr ibution or 
uranium lsotopps 

(48 f"R 3~60' . Au, ~ . lta3 . .. P'R '''4411 . 
Au, 24 . 11183 1 

• 7 U Tnn.,ortalion of Unnwd _urial 

(a ) Each IIcf'~f' . ·ho trarlSport5 II · 
~rlSed matt'r la l ouu"ldr or the con · 
flnt's or IU planl or othf'r platf' of U3r . 
or " 'ho df'livf'rs IIcf'rlSf'd matf'rial to a 
carrif'r for transport . Ihlli comply 
. ·lt h tht' .ppllcablf' ~Qulrf'mf'nt.s of 
thf' rf'l'ulaliorlS .pproprl.te to the 
modr or transport of DOT In 49 CFR 
Paru 110 throulh 189. 

(1) The IICf'05f'e .hall p.rtlcularly 
notf' DOT rf'I'UI.Uo05 In thf' follo .. .'Ine 
.rf'1! 

(I) PaclLaalne--49 CFR Part 113 . 
Subp.r16 A and B and 11113.401 
throueh 113 418 

(\\) Marklne and 1.~lIne-49 CFR 
Part 112. Subpart 0 and II 112.400 
throulh 112.401. 112.438 throulh 
112440. 

WI) Placardlnl-49 CFR Part 
112.S00 throulh 112.:'19. 112.S:'8 and 
ApPPndlces B and C . 

nv ) Monltorlnl--49 CFR Part 172. 
Subpart C . 

(v) Accident ~porUn,--49 CFR Part 
171.U and 111.18 

10 al th. I (1-1~ 1"llie") 

(\' i) Sh .pp inll p'Pf'rs - 49 CFR Part 
112. Subpart C. 

(2 I Thr IicrrlSrr shall .150 notf' DOT 
rf'lulallorlS pprta inlng to the follo .. lnl 
modr~ or tr.n.~portatlon 

(I) Rall- 49 CrR Part 174 . Subparts 
A-D and K 

<Ii) Alr- 49 CrR Part 116 . Subparts 
A-D and M 

(1111 Vf'ssel - 49 CrR Part 116. Sub· 
parts A-D .nd M . 

(1\' ) Public Hlgh1r.ay-49 CrR Par t 
111 . 

( b ) If DOT relul.UorlS .re not .ppll · 
c.bl r to • shlpmrnt or licensed ",.terl · 
.1 by r.1 1. hilh .. ·.y. or water brcause 
thf' sh ipment or thf' tr.rlSportatlOn or 
the sh ipment Is not In Interstale or 
fore ign commerce . or to • shlpmrnt or 
IIcerlSrd matrrlal b y . Ir brc. us(' th r 
.h lpment Is not trarlSported In CI\ II 
.Ircr.rt . the IiCf'n..st' - sha ll conrorm to 
the st.nd.rds and rf'Qu irements or the 
DOT spf'C lr,ed In paratlTaph (. ) or thiS 
If'ct lon to the &arne f'xtent as If the 
Ihlpmf'nt or transportation v.ere In 
lntf'rstate or fore ll'" commf'rce or in 
cl \'11 aircraft. A rf'Quest for mod lflca · 
tion . • ·a ivf'r . or f'xf'mplion from those 
rf'Qulrf'ments . and any nollrlcation fe · 
ff'rred to In those requ lrf'men ts . must 
~ flied with or made to the Director . 
OUlce or Nuclear Material Sare ty and 
Sarelullrds. U .S . Nuclear Regul a tory 
Commlssion. Washlnl'lon. DC 20555 

• 71 .6 Informalion roliKtion rl'quir~ . 
Iftenu: OMS appro .. al. 

(a ) Thf' Nuclf'ar Rf'l'Ulatory Commls 
lion has lubmlttf'd the Information 
collf'Clion rf'Qulrf'mf'nli conta ined In 
this part 1.0 the OHlcf' of Manalement 
and Budlf't (OMB ) for appro\,al as re o 
Qulrf'd by thf' Papp~'ork Reducllon 
Act or 1980 (44 U .S .C . 3~01 f't seq ). 
OMB h&6 approvf'd thf' InformatIOn 
eollf'Ction requlrf'mf'nts contained In 
thla part under control num~r 31~O-
0008 

(b) Thf' approvf'd Informallon collt"(, · 
lion rf'Qulrf'mf'nli conlalnt"d In th is 
part apPPar In II 11.5 . 11.12 11.3 1. 
71.33 . 11.3:' . 71.31 . 71.85 . 11.81 . 7189 . 
7Ul . 71.83. 71 .9:' . 11.91 . 11 .101. 71 103 . 
71 .105. 71.101 . 71.109. 11.111 . 11.113. 
71 .115. 71.117. 71.119. 71.121 . 71.123 . 
'71 .125 . 71.127. 71.129. 71 .131 . 71.133 . 
'71.135. and 71 .137. 
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"8 FR IN:lB . ... ) t . 11841 

• 71.7 SpKlrk .... "'plion •. 

On applicat ion 01 any Int~r'!stcd 
puson or on IU 0'10'0 Inltlalh e. the 
CommissIOn may rranl an)' ~"~mptlon 
lrom tht' rt'Qulrt'ments or th~ ~iula · 
lions In lhls parl that It d~l~rmin~s Ia 
authorlzrd by 1a'" and .. 'III not endan· 
.t'r IIrr or properly or th~ common dr · 
lense and ~Urlty . 

• 7 I., [umplion or ,h,.lcian • . 

An)' ph)'slclan llceru.ed by a State 01 
tht' United States to dispense dru.s In 
the practice or mrdlclne Ia exempt 
from I 71.5 wit h respect to tra.ruport 
by the ph ysician 01 Jlcerard material 
lor use In the pracl.re 01 medldne . 
Hollo t'ver . any physl rl an operatlna 
under t his exemption musl be IIrensed 
undrr 10 CFR Part 35. 

• ; 1.1 0 [ .. ",,,ion ror kI_ a.. .. 1 _l .. rial •. 

(a) A licensee Ia enmpl Irom all re
Qulremt'nts or this part , .. Ilh respecl to 
ah ipment or carrlaae 01 a packait' cl)n · 
t.amllli radloacth'e material hav lni a 
aped flr acl lvl l), not erealer than 0.002 
mlnocurle I rram . 

(b) A llceru.ee 11 exempt lrom all reo 
Qulrt'mt-nU 01 thll part . other than 
I 71.5 and I 71.88. " 'Ith ~.pect to .hlp· 
ment or c:arrJare 01 the 10Uowini 
p&l'kaies ' 

(1) A pacJr..are contalnln. no mo~ 
than a Type A Quantity 01 radioactive 
material 11 the packa,e contalna no lla · 
.Ilt' material or It the ILulle material 
exemption .t.andarda 01 I 71.&3 are aat
Islled. or 

(2) A packa.e tra.rupo~d bet .. '~n 
locations within the United 8tatel 
" 'hlch contalra only americium or plu
tonium In 'poK al 10rm with an .. ere· 
,ate radioactivity not to exCffd 20 
curies. 11 the packa,e contalna no lla
.tIe material or It the fLulle material 
eumpllon .t.andanil 01 t 71 .&3 are aat
"flrd. 

f 71.13 

hltp." c.-Gen.,ol UC.Iii ••• 

• 71.12 <,_ .. ,.1 liHnw: NRC .. ,ro .. " 
..,-1& .. 1' . 

(al A l~nt'ra J IIccnsf' III h"r"b)' Issut'd 
to an )' IIct'nsrr or thl' Comml!l.Slon to 
transport . or to dc llver to a carrau for 
transport . IIrensed matf'rlal In a pack · 
alt' for " 'hlch a lirense, cert Hlcate of 
complianrt' . or other approal has 
been l&.Sued by the NRC. 

(b l This Icneral license appll t's only 
to a IIcense~ who hu a Quality usur· 
anre proeram appro\t'd by the Com · 
mission u aatl,;f), lni the provUilons of 
8ubpart H 01 this part . 

(c) This .eneral IIcenst' appll~s only 
to a licensE'£' who 

(1) Has a copy 01 the speclrtr license. 
certificate of compliance . or other ap· 
proval 01 the packalt' and has the 
dralldn l!! and other documents reft'r · 
encE'd In the approval relatinK to tht' 
U5t' and maintenance 01 the packalrlni 
and to the acllons to be taken prior to 
.hlpment; 

(2) Compile!' .. ·lth the terms and con· 
cUliora of t.he IIcenae. certltlcatt' . or 
other approval. u appllcablt' , and tht' 
applicable ~ulremenU 01 Subparts 
A. O . and H 01 this part ; and 

(3) Submlt.s In .. Tlllni to the DIrt'c , 
tor . OHlce 01 Nucl~ar Matt'rlal Safet y 
and s&fe~arda . U.S . Nucl t'ar Rt'lula · 
tory Comm1s6lon. Wuhlniton, DC 
20555. prior to tht' Ilrt'nset"s first US(' 

01 the packa,t' . the IIct'nsec 's name 
and IIcenAt' number and the parkagt' 
Identification number lpeclfi~d In the 
pacJr..aie approval . 

(d) This len~ral license applies only 
wht'n th~ packaie approval authOrizes 
~ of Lhe packaae undt'r this It'nf'ral 
IIc~nae . 

(e) For prevloU5ly approvt'd T)'pe B 
pa.cka,es which ar~ not desl,nated as 
f'lth~r B<U) or B<M ) In the NRC Cer· 
tlflcate of Complianct' , thiS ,ent'ral II · 
ceru.e Ia .ubJ~t to thf' additional re · 
.LrlclioN 01171.13. 

,4t P'R JM07 , Au • . I . 1M3. 4t P'R 11449. 
Au • . 24 . 11831 

'71.13 P,.. .. lou.I' ."ro .. .cI T1~ B ,ael, · .. ... 
(a) A Type B pack.,e pnvloualy ap· 

provrd by the NRC. but not desllTlat · 
eel u BW) or B<M) In the NRC Certlt· 
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• f 71.14 

k:a~ of CompllanCf'. may ~ ~d 
und~r th~ .~n~ral IIc~nst' of .71.12 
wl'l th lh~ follo,.'ln. additional limlta · 
tlons 

(1) Fabrication of th~ J>Kka«ln. Wall 
aatLSfactorlly compl~t~d ~for(' Au,ust 
31 . 11186. as d~morLStrat~d by app llca · 
tlon of It.s model num~r In accord · 
anc~ . ·Ith • 71.85<c) , and 

(2) Th~ packace may not ~ ~d for 
a Ih l pm~nt t.o a location out.slde the 
Unll~d States alt~r Au,ust 31. 11188 , 
except under ~1pe'CIal arran,ement ap· 
prov~d by DO'l' In accordance ... Ith 411 
crn 173.471. 

(b ) The NRC ... tII approve m odHi ca· 
lIOrLS t.o th~ desl,n and authonud con· 
~nt.s of a T ype B packal~ previously 
&l)pro~'~d b) the NRC. but not desl, · 
nat~ as 8 (U) or 8(114 ) In th~ NRC 
Cert ificate of Compliance. prov ided: 

(1) The modificatioN art' not II.nll l· 
cant . ·Ith rnpect t.o th~ deslm . oper· 
atln. characteristics. or aafe perfonn · 
ance of the containment IYltern ... hen 
the packa,~ Ia lubJeoc~ to the t.eat.s 
8PK1I1~ In II 71.71 and 71.'73 ; and 

(2) The modification to the packaae 
atlafll"S the requlremenll of thla part . 

(c) The NRI.: will ~vlR the pacbce 
Identif ication nwn~r to dealmate 
p~\' lously appro\'~d Type B packale 
dealrns .. B<U) or B(M ) af~r reoce lpt 
of an application demonatratln, that 
the deslm m~lI the requl~menll of 
thla part . 

• 71 .lt Gflt.,... 11ft-. DOT IPKlncallon 
Clen&alnu. 

(a) A ,eneral licenlt' Ia luued to any 
1I~~ of the Commiaalon to trana· 
port or to deliver t.o a carrier lor t.rarLS. 
port IIcenlt'd ma~r1al In a ap«lflca· 
lion container for flulle ma~rlal or 
for a Type It quantity of radloactln 
ma~r1al .. lpeclfled to the l'erulatlona 
of DOT to 411 CFR Parta 173 and 178. 

(b) Thla ,eneral lI~nH applies only 
to a IicenHe who h .. a Quality ... ur· 
ance prorn.m approved by th~ Com· 
mlulon .. aattafyln, the provla.lona ot 
Subpart H of lhla part. 

(c) Thla ,enera.! IicenH ap"liea only 
to a Ii~~ who: 

(1) Hal a copy of the a~lflcatlon ; 
and 

(2) Complies with the terma and con· 
dJtlona of the lpeclflcatlon and the ap· 

10 CPI a . 1 (1·1~ ....... ) 

pUcable requl~menta of 8ubp&rta A. 
O . and H of this part . 

(d ) Thla ,eneral licente 11 lubJeoct to 
the limitation that the lpeclflcatlon 
container may not be used for a Ih lp· 
m~nt to a location out.slde the United 
8tates after Au,ust 31 . U86. except 
under lpeclal arran,ement.s approved 
by DOT In accordance ... 'th 411 CFR 
1'13 .472. 

• 71.11 Gm."" Lk.nw: l 'M o( (orri", ap
pro.", peck., • . 

(a) A .eneral license Ia iaaued to any 
IicerLSee of the CommiSSion to trans· 
port or to de liver to a carrier for trans· 
port licensed material In a package the 
dealm of which has been R~pro\'ed In 
a fore 1m national competent author · 
Ity ~rtlflcate ... h lch has ~en ~vali · 
dat.ed by DOT as mee ting the appllca· 
ble reQulrement.s of 49 crn 171 .12. 

(b ) This ,eneral license applies onl y 
to Ihlpmenta made to or from loca · 
tlON o<1talde the Unl~d Sta~es . 

(c) This ,eneral license applies only 
to a Iicentee ... ho: 

(1) Has a copy of the applicable cer· 
tltlca~ . the revalidation . and the 
dralldnls and other document.s refer· 
enced In the certificate relatlnl to the 
~ and maintenance of the packal lng 
and to the actiON to ~ taken prior t.o 
Ih lpment; and 

(2) Compliea with the ~rTrLS and con· 
ditiON of the certificate and revallda · 
lion and with the appllcahle requlrt· · 
menta of Subparts A. O . and H of this 
part . With respect to the Quality as · 
lurance provisions of Subpart H of 
thla part. the Iicensn Ia exempt from 
dellm. conatructlon. and labrlcatlo n 
conalderatlona. 

(41 P"R JH07. Aut 5. \t13 . .. FR 314411 
Au, 24 . I"l l 

• 71 .18 c. •• ,. I Iw,nM: 1')" A. riuilr 
ClaM II ,.ell .... 

(al A .rneral Iicenlt' 1.1 lIsued to an y 
IIcenHr of the Commi.lsion to trans · 
port llulle matrrlal . or to drliver tis· 
al1r material to a carrier for transport . 
without complyl", with thr packalf' 
atanclarda of Subparll E and F of this 
part If the matrrlal 1.1 Ihlp~ .. a Fla· 
al1r CI ... II packale. 

(b) Thta .rnrral licente applies only 
whrn a packaar contalna no morr than 
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a T)'~ A Quanllty of rad loacll\'e mate · 
ria l. Inrludlnl only :lnt of the follollo" 
Inl 

(1 ) Up to 40 Irams of uranlum ·235 , 
or 

(2 ) Up to 30 Irams of uranlum ·233 , 
or 

(3) Up to 25 ,r&m~ of the fll6llr ra 
d lonllcltdl.'s of plutonium . txrept that 
for enrapsulatrd plutonlum·ber)'I!lum 
neutron sources I~ IPN'lal form , an A , 
Qua ntll} of plutonium may be presl.'n , 
or 

(4) A comblnallon of (issllr radlonu · 
elldl's In ~ hlch the lum of the rallos 

,71,20 

of the &mount of each radlonuelldt Lo 
Lhe corr('spondlllK maximum amoun ls 
In parallrapru. (b) (1), (2) , and (3 ) of 
this arrllon dors nol excl'ed unity 

(e) This Itnrral IIrtn~ appllts only 
"hrn, exerp L~ sprciflrd bl'lo'" ior l'n 
capsulatrd pluton lum·brryillum 
lOurcrs, a pacll.ag r eonta l nl~1 morr 
than 15 Irams of flssllr radlOnuchdrs 
ts labrlrd v,llh a transport Indrx not 
Ins than the numbN II\rn by thr fol · 
10'" Inl equation , " 'here thr package 
contains x Irams of uranlum ·235 , y 
Irams of uranlum ·233 and z Ilrams of 
the 11I611r rad lonuclldes of plutonium 

.. onlmum Tranaport Jndl'lI • (0 4011 .0 87)' • %) (1 -

For a packalll' In ... hlrh 11: 1.' only fl5.~lIr 
matl.'rla l IS In thr form of enrapsulat('d 
plutonlUm.berylllum nl'utron lOurces 
In sprcla l form . tl., transport lndex 
basrd on critlcahty conSiderations mny 
bl' t.akrn as 0026 IIml'S thl' number of 
Ir&ms of thl' IIMIII.' radlonuclldes of 
plutOnium In l'xcess of 15 Ir&ms. In all 
cases , thl.' transport Indl'x must bl' 
rounded up t.o ant' dl''Cimal place , and 
may not excl'ed 10.0. 
148 rR 3&60'7 Au, ~ . 1183 41 PR 384411 . 
Au. 24 . 11113 41 rR ~11I03 . No\ I~ . 111831 

• 71.20 e,n"al lie,nK: Rnlrieltd , . ' ... 11, 
CI ... II paella" 

(a ) A Il'nrra l IIcl'nsr Is wctd t.o an ), 
licensee of thr Commission :.0 trans · 
port f1l611e material. or to deliver Its· 
l ile mattrial to a carr ier for transport. 
'It hout complyin, , '11 h the packall' 
Itandards of Subparts E and F of thiA 
part if thl' material ts Ihlp~d u a Fls· 
Il\e Class 11 pack ale . 

(b) ThiA leneral IIcenat' applll'l only 
"hen 

( 1) The pack all' cont.alna no maN' 
than a T)'pt A Quantity 0: radioactive 
material : and 

(2) Neither be'rylllum nor hydrote · 
noUi material enriched In deuurium la 
prl'~nL: and 

(3) Thl' &.olal mua of rraphlu 
prl'WnL dOl'I not uCl'td no tlmn the 
&.olal m ... of uranJum ·23! plUM plut.o· 
ntum : and 

(4) 8uba\An~1 havl", a htahl'r hy · 
drolen Mnalty than ... ur. e .... err· 

lain hydrocarbon oils , art not presrn t. 
('xcrpt that polyeth} lent ma y be used 
for packing or ,,·rapPlnll . and 

(5) Uranlum ·233 iA not preSf'nt , and 
the amount of plutonium does not 
l'xceed 1~" of thl' &mount of uranium · 
235 , and 

(S) The &moun t of uranlum ·235 Is 
lI.mlted as fol1o~'s 

<1> If the f1l6ile radlonuclides art' not 
uniformly distributed. the maximum 
&mount of uranlum ·235 prr pack aliI' 
may not l'xceed the \'alue gl\'en In 
Table 1 of thla part , or 

T U LE I-PtRMISSIBLE M4SS Of UR4NIUM·235 

~R FISSILE cv.SS II P4C~4G[ ApPLlC4BLE 

TO f 71 .20(b)(6)(,) 

."""""'0"" ....-1 

,. ' 0 
JO '2 
IS .~ 

\I .. 
10 ~ t 

IS s.2 
I ~ 

IS S~ 

I S7 ,. .. 
1 II> 
.5 12 

• ~ 

It .. 
I 11 
.5 ,. 
• II> 
II • 
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• ,7\.22 

TUlE I-Pl,,"'$S"lE MASS 011 ~u .... 23S 
P'f;R FI"'lE CUSS II PAC1VIOl ~lCAllE 
TO t 71 2O(b)(6)( ,)-Cont,nued 

1 __ - 1 

, 
B , 
U 
I)! 

1 
OW 

(II) If th~ flssll~ radlonuclld~s ar~ 
dlstrlbu~ uniformly (l.~ .. cannot 
form a Ilttlc~ &rr&n,~m~nt " 'Ithln the 
pac-ka,In, ) th~ maximum amount of 
urtOlum 23~ ~r packall f may not 
uC'Hd the vaJue liven in Tabl~ 11 of 
thls part: and 

TABLE II-Pl"",U"l£ MASS 011 u..AHIU"· 
Z3S P'f;R F.5$llE CUss " PACKAGi APPlICA· 
kl TO t 71 2O(b)(6)(.) 

4 
)~ , 
H 
2 
U 
,» 

I~_I 

1.....-_,,-1 __ 1»"'~ 

.. 
,eI 
1'.0 
Il1O 
Il1O 

----LL
~ 

(7) The tranaport indu of each 
puka,~ baMci on criticality conald~r · 
allons ls tallen u 10 Umes the number 
of fT&IT\I of uranlum ·235 In the pack · 
aa~ divided b)' th~ mulmum aJlo ... able 
number of fT&IT\I ~r p&ClJ.qt In &(' . 

cordanc~ " 'Ith Tabl~ I or Tabl~ 11 of 
thla part u applicable. 

It' rR JNO? Auc • . IM1 . •• PR ... .a. 
AlA' 2 • . 1Hl) 

• 11.%2 c.M,.1 Iw-."w: Ty~ A '-"qt. 
,. ... II~ ClaM III ahl,_"L 

(al A ,en~~ lI~nae Ia ... ued to any 
llcenan of the Commlulon to tI'aN
port flulle maleriaJ. or to deliver fla
Ille malerial to a can1er for tranapart. 
without compl)-In, with t.he pukaae 
.t.andarda of 8ubpart.a E and F of thll 

'0 efl Ch. I (1.1 ........ len) 

part If IIml~ material 11 .hlp~d u a 
"""lit Clas.s II) Ihlpment. 

(b) This 'tn~ral IIcenae applies only 
whtn a packa,t contains no mor~ than 
I Type A Quantity of radioactive mate · 
rial and no mort than 400 fTams total 
of th~ flssll~ rtd lonuclld~s of plutonl · 
um encaplulat~d u plutonlum·beryll l· 
urn n~utron lOurc~s In special form 

(cl This ,~n~ra l lIC'ens~ applies only 
" 'hen the fissile rad lonuclldes In the 
P1aslle Clas.s III ahlpment exceeds 
none of the fo11o"'lnl 

(1) 500 cnrns of urtnlum·235 . or 
(2 ) 300 ,rams total of uranlum ·233 . 

and the flllo5l1e rad lonuclldes of pluto· 
nl um: or 

(3) A totAl quanllty of uranlum ·233 . 
uranlum ·235. and th~ fiss ile rtdlOn u· 
clldes of plutonium luch that the sum 
of the rttlO8 of the quant ll)- of each 
radlonucllde to the quantity lpeclfled 
to parafTaphs (c)(» and (c)(2) of th15 
wellon ex~eds unity: or 

(4 ) 2500 ~s total of the fissile rt · 
dlonuclldes of plutonium encapsulated 
u plutonium· beryllium neutron 
lOurces In apeclal form . 

(d) ThLs ,eneral lI~nse appllef only 
whl'n ahlpment of these paC'kaRes Ls 
made under procedures spec lflcally a u · 
thorlud by DOT In accordl!' ,. " 'Ith 
49 ern Part 173 of It& re~latlol1S to 
prevent loadlnl . trtrl5port or storaae 
of the~ packales " 'Ith othtr Flssllf 
Clus 11 packales or Fissile Clas.s II) 
Ihlpm~nta 

• 11 .24 ~M,..I Iiu"w: RnlritUd . • " Nil" 
C .... III .hl,,,,,,"I. 

(a) A ,eneraJ lIc~nst la Issued to an y 
lIce~e of the Commission to trtns· 
part fIMlle mat~ria1. or to d~lIver fls · 
Ille materlaJ to a carTl~r for transport . 
withou t camp)'ln, " 'Ith th~ packalf 
II\.andarc1a of SubparU E and F of thiS 
part If lIml~d material ls Ih pped as a 
""\1~ CI .... III Ihlpm~nt. 

(b) Thla ,~n~raJ I\~~ appll~1S only 
when: 

(1 ) No packa,~ contalna more than a 
Ty~ A quantity of radioactive materl· 
al; and 

(2) The pulJ.qln. does not Incorpo· 
rale lead Ihl~ldln, exceedln, 6 em In 
t.hlclLneu. tunpten ahleldin,. or ura · 
nJum Ihlelc1Jnr: and 
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• Huel •• , ~"u"tery C. ...... I .. I." 

(3) Nf' lthrr ~ryllium nor hydro,r ' 
now matf'rla) f'nr lchrd In df'u~rlum II 
prf' cnt. and 

(4 ) Th(' I.Otal ma.M or ,raphllf' 
prf'Sf'nt d~s not f'x(,f'~ UO timf's thr 
tolal ma.M of uranlum ·235 and plul.On l· 
um a nd 

(5 ) Subst.&ncf's ha, In, a hl,hf'r hy · 
dro'f'n df'ns lty than ""atrr, t .' , «r· 
la in h) drocarbon 0115 . arf' not prf'sent . 
f' Cf'pt that pol)'l'lh) Irnr ma)' ~ Ulf'd 
for packlns or ",'rapplns . a nd 

(6 ) For fls.sdf' contrnls conla lnlns no 
uranium 233 and If'ss than 1% lotal 
pluton ium 

(j) If thf' fwllf' rad lonuclldrs arf' nol 
uniformly dlslrlbulf'd . thf' maximum 
amount of ura.nlum ·235 Pf'r cons lsn 
mf'nl Cl~s not f'x(,f'f'd thf' valUf' , ,, f'n 
In Tablr III of this part . or 

TABLE III-P(RMISSIBLE ~ASS ~ URANIUM· 

23!> P(R FISSILE ~SS III !it41""'£I'{l ,-,ppu. 

CAaLE TO t 71 24(b)(6)(1) 

1--... ... .-.....- \ 

u.- .........- ., "-'---,,-
weog/'I _C ... ' ''' ,,_ .,..,.,..,... n~ _ 

m_:~ -t--:-" 
U , teO 

:~ I = 
H I· 16~ 
• 17~ I ~ ~ 

I 7'0 
7 ~ nc 
1 ~ 

I~ ~ 

• 1 '0 
.~ ~ 

• 100 . ~ ~ 

• 
H , 
J5 , 

I 

tnma uranium 
2J~ 

.000 
' .100 
, .r.IO 
, too 
,~ 

, 'CIO 

.,-atN 
plut.onlum 

22$ rrama 

(I) Thf' lranaport mUit be dirKt t.o 
lhf' corul,nf'f' wit hout any ln~nnedl 
a~ tran.5lt It.or.,f' ; and 

(t ) 8hlpmf'nt of Lh~ packqel Ia 
made undrr procedur~1 lpec:Ulca11)' au
Lhorlud by DOT In &CCiOrdanct with 

f 71.24 

T AIlE III-Pt" .. ISSII U ~AS!S ~ u.u.-IU" · 

23!> P(R FISSILE CuSS III s...-U{l ~I. 

CAlLE TO t 71 24(b)(6)(1) --ContJnued 

,-..-...-1 
Ur~~ ... "..n 

--.gt'tl pre..,..' 0' ~~ 
ll~ "'" •• c-.v 

"'----.-01 .. e'-'"' lH _ 

I» 
• 

012 

~ome"" 

.000 
I too 
UOOO 

(II) If the fwlle rad lonuclldes are 
d1atr lbulf'd uniform\)' and cannol form 
a lattice arransemenl ".·lthln the pack · 
.. In, . the maximum amounl of uranl · 
um ·235 Pf'r Ih lpment does not excf'ed 
Ihf' value , Iven In Table IV of th is 
part , and 

TABLE IV-P(RMISSIIU ~ASS ~ URANIU'" 

23!> P(R FISSILE CLASS II I St41""'ENT APf'LI 

CAlLE TO f 71 24(b)(6)(II' 

1-...--.1 
u.-~., "'-"--_" ..... ..... _CP>I '" ,,__ .... _ n _ 
,,~ "'" -.v __ "_,I . .~ 

J ~ II so 
, • .00 
J~ .100 
J ,ClOt' 

H 1000 
.)S .0000 

---- ----- - .-- ---
('r> Fo~ !lullf' contf'nls containing 

ura.nlum ·233 or morf' than I ""c plutonl 
um . thf' total mass of f\s.~ l lf' matf'rla l 
Pf'r Ih lpmf'nt Ia lImltf'd 10 thaI thl' 
lum of thf' num~r of 1T&m5 of llranl · 
um · 23~ d lvldf'd b)' 400. thf' nllmbt-r of 
mm.'! of plutOnium d lvldf'd b)' 225. 
and thf' num~r of If'&1T\.5 of uranium · 
233 dlvldf'd b)' 250 d~s not f'Xcf'ed 
unlly AI f'llprf'Uf'd In the formula 

'""'" uranium 
133 

~ ------ ~ 1. and 

4t CJI'R Part 173 of Ita relUlatlons to 
pre\'ent loadln • . tranlport or Itora,t 
or thear packa, l'l wit h ot hf'r f'1 ...... IIf' 
Clua 11 packa,f'5 or Ftullf' Class HI 
ahlpmenta. 

,. .. 
... 
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• 
,71.11 

(.1 rR 'MO'I . Au. t . 1M3 . • 1 rR .... 411 . 
Au. 2 • . 1M31 

"''''.'' D-Appllcetion to, 'oelle •• 
Ap,rove' 

• 71.31 Co"I~"I. or ."I1('8\1on 
la) An apphc.Uon for an approval 

undt"r thll part must Includ(' . for nch 
proposf'd packal ln, deil~ . the folloy, · 
Inl Information 

11) A packart- description as rt'qu lred 
b)' t 71.33 . 

(2) A packale evaluatLan as r~ulred 
by 171.35. 

(3) A Quality assurance prOJT&lTl de· 
8Crlptlon as ~ulred by t 71.37 ; 

(4) In the case of fwlle material. an 
Identlficat Ion of the proposed fwlle 
clus 

(b) Except as pro\'lded .0 t 71.13. an 
applicat ion for modIfIcation of a pack · 
are deslln . ... hether for modificat ion 
of the packalinl or authorlud con· 
t.rn15 . must Include iufflclent Informa· 
tlon to demonstrate that the proposed 
dtsl~ aatllrlts the packale Itandards 
In dfKt at the time the application II 
riled 
(41 rR 'MO'I . Au. t . 1N3. 41 FR sa44l1. 
Au. 2 • . 1 .. 31 

• 7I.l3 P~k .. ~ ~rt,"on. 

The applicat ion must Include a dt · 
8Crlpt lon of the proposed Dackare In 
.uUlclent detail to Identify lhe pack · 
are &C('urat..rly and provide a lutrlclent 
ba.sll for evaluation of the pacu.,e. 
The description mUit include 

(a) With relPf'Ct to the packarlnl ' 
(1) CIU61 flcatlon as Typr B( U). Typr 

B< M ). or (WIle mat..rrlal pack&lin, . 
(2) Or06S wel,ht ; 
(3) Model numbrr; 
(4) Identification of the containment 

,Ylt..rm; 
(5) SPf'Clfic mat..rr1all of COnltruc· 

Lion. wel,hll . dlmrnalons. and fabrica · 
Lion methods of . 

m RKep\.a(:lel; 
(II) "at..rriall 'Pf'Clfle&lly UMd as 

DonfwUe neutron abeorbr,.. or moder· 
ato,..: 

(lU) Int..rmaJ .. .o\d ut.rmaJ .tructurel 
• upportln, or prott><'Un. rKep\.a(:lel: 

Ilv) Valvra. aamplin, porta. IIflln, 
cWvlca. and lIe-down ckvlcra; 

to CII O. I (1-1-16 I~"io") 

(v) Structural and mrchanlcaJ means 
for the tr&nlf~r and diallpallon of 
heat ; and 

(e) Idtntlflcatlon and volumra of 
any rt('eptaclel contalnln, coolant. 

Ib) With ~iprct to the content.a of 
the packa,r ' 

( 1 ) Identification and maximum ra · 
dloacth Ity of rad loactl\ e constltuen15. 

(2 ) Identification and maximum 
Quantities of fiss ile constituents: 

(3) Chemical and ph)'llcal form . 
(4) Extent of rdlectlon . the amount 

and Identity of nonflss lle matenals 
used as neutron absorbers or modera · 
tors. and the atomic ratio of modera · 
tor to fissile constltuen15; 

(5) Maximum normal oprratln, pres · 
.ure; 

(e) Maximum " 'el,ht . 
(7) Maximum amount of drcay heat . 

and 
(8 ) Identification and volumes of 

any cool an 1.5 

[48 FR U80'l . Au. ! . 1 .. 3. 48 FR 31449 
AU, 24 . 111alJ 

• 7J.3S P~k .. ~ ... alu.tlon. 

The application must Include 
la) A demonstration that the pack · 

&Ie &atlstles the Itandards 1Pf'Clfled b, 
Subparts E and F of this part . 

I b ) For a FIssile Clus II packaee . 
the allo~ .. able numbrr of packaees 
wh ich may br transported In the &&me 
veh icle In accordance " 'Ith "159. and 

IC } For a FIssile Class III lihlpmenl . 
any proposed .prclal controls and pre· 
cautions for transport . loadlne . un · 
loadln • . and handline . and any pro· 
posed 1Pf'Clal controls In the e\'ent of 
accident or delay . 

• 71.31 Qu.lity _u,..nc~ . 

la) The applicant Iha11 describe the 
Quality Ulurance pro,ram lite Sub· 
part H of this parll for the des len . fab · 
ricatlon. uaembly . t.rstlnll . malnte· 
nance. ~palr . modification. and use of 
the pro~d packa,e. 

Ib) The applicant .hall Identify an), 
est..abllshPd codes and .tandarcis pro· 
~d for u.ae In packa.e desl,n . fabr l· 
cation. ~mbly. teltln, . maintenance . 
and UM. In the absence of any codes 
and .tandard5. tht applicant Iha11 de· 
Kr1br the buls and rationale UMd to 
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• N'-ICf .. , I.,"'ot.ry C •• u"I"I .... 

formulatt th~ paeka,t Quality &&Sur · 
ancr pr IIram 

(c) Tht applica nt Ihall Id~ntlf)' an y 
lPf'clflC pro\lslons of tht Quality &&lur · 
ancr prollram .,. hlch art appllcablr \.0 
thf' particular packagr dtsl~ urdtr 
consldrra llon. Includm, a d~5('r lption 
of tht luk ttltlO, proc~dures . 

• 71 .39 ~ui,._"t for ... dillonal I"ror· 
.. lion 

Thf' Commiss ion may at an)' tlmt r~ · 
Quirt add itiona l Information In ordtr 
to ~nablf' It \.0 dttf'rmln~ 'htt htr a 11 · 
Cf'nsf' . Cf'rtlflcatt o· compllancf' . or 
othtr approval Ihould be rnn ttd . 
df'nltd . modlfl~d . IUI~ndf'd . or ~ . 
"oktd 

SuIt"." I-Poch,. Ap",."o' 
Sto"40r~ 

• 71 .U ~",olUl,.tio" 01 ('O",pllanc~ . 

(I ) Th~ ~rrKtA on a packa,t of tht 
tf'SlS s~cl!ltd In 171.71 (Normal Con· 
dltlons of Transport ) and tht us\..5 
Iprclflf'd In 171.73 (Hypothf'tlcaJ Aecl · 
cknt Condltiona ) must be ~v&luaud by 
lubjtct ln , a aamplt packalt' or acall' 
modtl to ust. or by Olh~r m~th o f 
ckmonstratlon ~ptablf' to thl' Com· 
ml5.Slon . as appro:>rlau for th~ par· 
lIcular fl'ltur~ beln, conaldtrf'd . 

(b) Tulnr Into account th~ ty~ v i 
vthlc1t . tht' mtthod of lKurlnl or al · 
tachln, lht pack.,r . and tht controla 
to bl' l'X~rclltd by th~ Ihlp~r . th~ 
Commission may prrmlt th~ Ihlpm~nt 
to be tvaluatl'd \.O'tth~r wllh Ull' 
tranaportlna v~hlc1~ 

(c) Em·lronmtnt.&l and Ult concli · 
tlON dlffer~nt from th~ I~lfl~d In 
1171.71 and 71.73 may be approvrd by 
tht' Commwlon If tht c:>ntroa pro· 
~d \.0 be turclltd by thl' Ihlp~r 
ar~ dl'monatralrd \.0 be ad~~uau to 
&Alllrl' thl' aa!~ty of th~ Ihlpml'nt . 

• 71.U &~M,.I .taItdard, for all pecll · 
Aln. 

(a) Th~ amalltlt o\·~ra.ll dlml'nalon 
of a pack&ll' mUIt not ~ leu than 10 
em (four In.). 

(b) Th~ ouuldt of a packaaf' mUit 
Incorporatf' a 'l'at url" luch u a .eal. 
which Ia nol ~adl\y br~uabl~. and 
which , whll~ lnt.ac:t , would be evtdenc~ 

f 71.45 

that lht packal t' has not ~n opt'nt'd 
by unauthor1u;! ~nN. 

(c) Each packaet must Includ~ a con 
talnmenl sYltt' m aecu rely CIOBed by a 
pos lll\'t' fast~n in, df'\ic(' whlcn C'&Ilnot 
be oprnrd unintcntionallr 

(d) A packa,t' must ~ of mat~rlals 
and construcllon "hleh assure that 
thtrf' "Ill bt no 11~ lflcant chl'mlcal. 
,al 'anlc, or othrr rne'ion arnon, the 
packalmlt com ponenta or bet". f'~n tht' 
packaKml compo .t'nlS and the pack · 
a,f' conll'nLs. Includlnjr pcsslblr reac · 
tlon r~ultln, from Inluka,e of .,.·att'r 
\.0 thl' max imum credlblt' ultnt. 

(~ ) A packalt' valv~ or Olhl'r dl' \'lce , 
tht fallurl' of which "ould all 0"" radio 
&('tlVl' conttnLs t.o escapi' , must bt pro· 
t.K~ .. a lO5t unauthonud opi'ratlon 
and . ~xct'pl for a pressurf' rl'hef 
dl'\' lc~ , mUit be provldt'd .,.·lth an l'n · 
clOlurl' \.0 r~taln any leua,E'. 

« ) A packa,~ mwt be d~I~~d . con· 
Ilructl'd and pr~par~d for Ihlpmentlo 
that undl'r th~ tnlS Il)f'cl!Jl'd In 
171.71 (Normal Condilions of Trans· 
port ) th~rl' would bt no loss or dls~r · 
aal of radioactive onun!J;. no sl~lf l · 
eant tnc~aM' In ~xtl'ma l radIation 
I~vl'la . and no subst ./ltial r~du('llon In 
th~ ~fff'CtlVl'nl'5S of the packegln l 

(, ) A packalt musl bt dl'51(Tll'd , con· 
.tructl'd. and pr~parf'd for transport 
10 that In It 111 air at 38'C ( 100"f' ) and 
In th~ shadl' . no lC'el'ss lble surface of a 
packa,p ... ould ha\'~ a um~raturl' l'x · 
Cffdln, 50 ' C (122·f') In a non·uclus l\'p 
Wl' Ihlpmenl or B2'C (ISO'f') In an u · 
cluslv~ ust Ihlpm~nt , 

(h) A pack all' mwt not \ncorporatt' 
a fl'atur~ ... ~Ith la Inundl'd 10 allo\l, 
contlnuow vl,ltln, durin II transport 

.71.45 Uhin, and t~.4o.n ,landard, (or 
all pact..,u. 

(a) Any IIflinl a tt.ac:hml'nt that II a 
Itructural part of Il packa,p must bP 
dell~~d with a minimum aafpt y 
'&(''..Or of thr~ &lalnat yleldJn, ".'hen 
uard \.0 11ft thl' packalt In hp Intf'nd · 
~ mMn~r, and mwt be dtllln~d 50 
that faJlurl' of any lUtlnl dp\'lcl' undrr 
exCl'u\vt load would not lmpalr thr 
a billt)' of thl' packalP to ml'~t othl'r 
~ulrem~nll of thla lubparl . An)' 
oth~r Itructural part (If th~ packaJt' 
which could bt uaed \.0 Illt th~ pack · 
.. ~ moat be capable of bein. nndl'rl'd 
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• ,71.47 

Inoperablt for Jlfllnl tht pack &I e 
durlnl transport or muat ~ dHllnt'd 
.. Ith Itrtn,th ~ul\'&lent to that reo 
Qulred for IIflln, atl&C'hmenta. 

Cb) Tle·do"·11 d('vlc~ ' 
(1) If there II a IYltem of lle~o"'Tl 

deVI~5 .. hlch La a Itructrual part of 
the pack&lt' . the IYltem must be capa· 
~It of .. Ithstandln, . .. Ithout lenerat· 
Inl It~1.5 In any material of the pack. · 
act' In t'llcess of Ita yield Itrenath. a 
ltatiC force applied t.o tht ~nter of 
(T&vlty of the pack&lt bavln, a verti · 
cal component of t,,·o timel the .. ellht 
of the pack&le "'Ith Ita contenta. a 
horlzont.&l component alona the dlrec · 
tlon In " 'hlch the vehicle travels of 10 
Umes the .. el,ht of the pack&le .. Ith 
U.I contenta. and a horizontal compo· 
Mnt In the tr&nsverae direction of five 
Urnes the .. ellht of the pack&le ~ :: h 
Its contenta. 

C 2) Any other ItruC ural part of th( 
pack&lt' .. hlch could be ~ t.o Ue 
dO"'n the packa,e must ~ capablt' of 
~In, ~nder~ Inoperable for tylnl 
dOllo'n the pack&le durin, tr&nsport . or 
muat ~ dealrn~ w.-lth Itrenath ~ul '. 
alent t.o that ~ulr~ for tie-down de · 
VICH. 

(3) Each tle~own dev1~ .. hlch la a 
ItruCtUral put of a pack&le must ~ 
dHirned 10 that fallure of the device 
under eXCHSlve load .. ould not impair 
the ability of the pacll.&le t.o meet 
other requlrementa of this part. 

(41 ~ 3MO'f . Au. &. 1M3. 41 ~ 114411. 
Au. 24 . 1113l 

"1.4' E_trmal ~i.t.ion .aandanb for 
all,-cUl"· 

10 efl Ch. 1(1.1 ... I.Uti_") 

(1) The Ihlpment La made In a cl~d 
transport vehicle ; 

(2) ProvLalona are made to I«'Ure the 
packalt 10 that Ita po51t1on .. Ithln the 
vehicle rem&lna fixed durlnl tranapor· 
tatlon; and 

(3) There are no loa11n, or unload · 
In, operations bo!t" .. t'en the ~,Innlnl 
and end of the tranaportatlon; 

(b) 200 mlllirem / hour at any point 
on the outer lurface of the vehicle. In · 
cludlnl the upper and lower lurfaces. 
or. In the case of an open vehicle . at 
any point on the vertical planes pro· 
jected from the outer ~Ies of the yeo 
hlcle. on the upper lurface of the load . 
and on the lo .. er external lurface of 
the vehicle; 

(c) 10 ml1l1rem/ hour at any point 
t .. o Meters from the vertlca.l planes 
repre~nted by the outer iateral 5ur
faces of the vehicle. or. In the case of 
... ., open vehicle. at any point t,,·o 
meters from the vertical planes pro· 
jected from the outer ~'H of tht' con 
.eyance: and 

(d) Ty,'o mlllirem / hour In any nor· 
mally occupied positions of the vehl · 
cle . except that thLa prov\.alon does not 
apply to prtvate motor carners when 
persons occupylnl these posilions are 
provided .. lth lpeclal health luperv!· 
lion . personnel radiation exposure 
monltortnl devlct's. and tralnlnK In ac 
cordance " 'Ith , 19.12 of thls chapter. 

"1.51 Additional ~ul"lMnla for T,~ 

BIlK""", 
(a) A Type B packa,e . In addition to 

_tlsfylnl the ~ul~ments of ,,71.41 
throu,h 71 .47 must ~ desirned . con· 
Itructed. and prepar~ for Ihlpment 50 
that under the telts lpeclfled In: 

(1) Section 71.71 (Normal Conditions 
of Tran5port). there ,,-ould ~ no loss 
or dlaperaal of radl~actlve contents. as 
demonatrated to a aenaltl\1ty of 10" A. 
per hour. no Ilrnlflcant Increas~ In ex· 
urnal radiation levels . and no substan
tial reduction In the effectiveness of 
the packartnl: and 

(2) Section 71.73 (Hypothptlcal Accl· 

A packa,e must ~ dHlrned and pre· 
pared for ahlpment 10 that the radl · 
ation level doea not t'llceed 200 mil · 
lIrem per hour at any point on the ex· 
Lemal IU\ face of the packale and the 
tranaport Indt'll doea not excefl1 10 
(~ ,71.4 .. ~tlnltloJll" ) . For a pacll. . 
ace t.ranIpo~ u exclualve ~ by 
raj 1. hllh .. ay. or .. aLer. radiation 
leveLa external to the pack&le may 
.x~ th~ lim Ita. but muat not 
exceed any of the follo1tt1n,: 

(a) 200 mlllirem/hour on the a..:ceul · 
bIt ex Le rna I wrface of the packace 
unleu the followtnl condlUona are 
met. In which ~ the Umlt .. 1000 
mUllrem per hour: 

dent Conditional. there .. ould bt> no 
escape of kryptlon·85 exceedln, 10.000 
curtH In one .. eell. . no e.cape of other 
radioactive matertal exc~' a total 
amount A. In one .. eek. and no exter· 
nal radiation d~ rate exceedlna one 
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Nud •• , I.,ul.t.ry Ce"""I"I." 
~m ~r hou r at ont meter from the 
uttrnal surrac-r or tht packart . 

(b) Compllancr ... lth tht ~rmlt~d 
acth It)' ttltasr limits or para,raph la) 
of this Sf'Ction must not dept'nd upon 
!IIlrrs or upon a mtch.nlcal coollnr 
Iysttm. 

• 71.5% t:umplion (or 10- ,,",Inc M'11'lt~ 
cl_"'A I ... c .... n . 

A pack.lI(r nrrd not IAtidy thf' reo 
Qulrrmf'nLs of 1 71.:'11 If It conlalns 
or,I)' 10"" I~i!IC aclldty mattrl.1 and 
is transported as exclusl\'t ust . but II 
lubject to II 71.41 throurh 71.47 of 
thIS put. Includinr 171 .43(fl. 

'71.!l3 ri .. l1~ malfrial n~mptlon •. 
Tht follo ... ,Inr packares ue exempt 

from flssilr mattrlal classification and 
from lht fwllt m.ltrl.1 st.ndards of 
II 71.55 through 71.61 . bul .re lubJtct 
t .11 otht'r requirements ot this part: 

(.1 A p.c-k.re conlalnlnr 1I0t more 
th.n 15 rram~ o. , ''5l1e radlonuclldes. 
If m.terial l! transport d In bulk . the 
Quantity hmllallon .pplles to tht con· 
vtyance: or 

(b) A p"ckart co .. I.lnlnr Irra(H.ted 
natur.1 or deplettd uranium Includlnr 
the producLs of Irradlallon If the Irr.· 
dlatlon has laken place only In a ther
m&l ttactor: or 

(c) A pa.ckaat cont&lnlnr homore
nous h: droltnOUS IOlutlons or nUx · 
turu " 'here: 

(I) The mlnlmum ratio of the 
num~r of hydroren atoms to the 
number of atoms of fwile 
ndlOnuclldes( MI X) is 5200: 

(21 Tht mAximum concentration of 
fwile radionuclldta 11 five IrlUnS / lIt.er; 
and 

(3) Tht maximum mass of fwlle n · 
dlonuclldes In thf' packare 11 100 
Irams. except for a mixture ... here the 
totlil mass of plutonium and uranium· 
233 exceeds one ~rcenl of the mas.s of 
uranlum .235 lht limit Is 500 vanu· If 
the mal~rlal 16 lraraporltd In built . 
the Quantity IImltalions apply to the 
\ehlcle. to a hold or compartment of 
an Inland ",alf'"'ay craft . or to a hold. 
compartmf'nt . or defined deck area of 
a If'agolnr ve55rl ; or 

Cd) A packa,t eontalnlnl uranium 
mrlchtd In uranlum ·235 to a maxi· 
mum of ont ~rcf'nt by wel,ht. and 
with a to'al plutonium and uranlum-

f 71.55 

233 eonlent OJ up to one ~rcent of 
thf' mus of uranlum -235. If the flaslle 
ndlonuclldea are dlltrlbuled homoct 
neously throulhoul the packagr con · 
lenlA. and do not form a lattice ar
ranlt'menl within the packart: or 

Ce) A pack are conlalnlnr any ftulle 
matforlal If It dMS not conlaln more 
than five rrarna of flulle ndlonuclldes 
tn any 10-IIt.er volume. and If tht m.
lerl.1 II packared 10 as to main lain 
this limit of flulle ndlonuclldf' con
centration durlnr normal tr&n&port; or 

Cf> It packagt conlalnlnr not more 
than one klloltram of plutonium of 
which not morc than 20c-o by mass 
m.y corullt of plutonlum·2:aV. plutonl 
um-241. or any combln.lIon of those 
ndlonuclldea; or 

CI) A packaae conlalnlng liquid IOlu
tJons of uranyl nltraLe enriched In un
nlum-235 to a madmum of two ~r· 
cent by weight. with to\.a.l plutonium 
and uranlum-233 not more tt:an .mc· 
unth ~reent of the mus 01 uranium · 
235. 

'T1.as GflwraJ ,...ulr·~_nll (or all nllilt 
... ffiaI peclLalf'L 

(a) A packale ~d for he Ihlpment 
of flulle material must ~ deslrr.ed 
and corutructf'd tn a.ccord.nce with 
"71 .41 lhroulh 71.47 . When ~ulred 
by the tolal amount of radioactive rna · 
url.l . a packaae used for the Ihlp
ment of flulle mat.erlal must also ~ 
d~l(Tled and constructed In &CCord 
ance " 'Ith 171.51. 

Cb) Ex~pt u provided In pararr.ph 
Cc) of thll section . • pack~\le ~ for 
the Ihlpmf'nt of fINile m.t.erl.1 must 
be 10 desl(Tled and constructed and ILs 
contenlA 10 limited that II ",ould b<' 
aubcrltlcal U water were to leak Into 
the containment a)'st.em or liqUid con · 
tents we~ to leak out or the conlaln 
ment Iyst.em 10 th.t . under the rollo,.,
tnr condltioru. maximum reactivity of 
the fllllle material would ~ al tained 

(1) The m05t reactive cndlble con · 
fll'Uration eonsllt.ent .. 'Ith the chemi · 
cal and ph)'5lcal form of tnf' m.t.erl.1. 

(2) Moderation by .... ter to the mOISt 
reactive credible nt.ent ; and 

(3) Cle»e ~ne<:tlon by ... at.er on all 
aides. 

(e) Thf' Commlallon may approve ex · 
reptiona to the requlnmenta of para-
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P'&ph (b) of thla ~tlon if the pack ... e 
Incorporates .pt:<:lal deslrn leatures 
that ensure that "'10 .In,le packa,ln, 
error would permit leuaae, and II ap. 
proprlate measures are taken before 
each .hlpment lo ensure the contaJn· 
ment .ystem does not leu. 

(d) A packalle U5f'd for the .hlpment 
01 fwlle material mlat be 10 deslrned 
and conatruc~ and It.s content.a 10 
Uml~ that under the tat.a .peelfled 
in 171.71 (Normal Condltlona of 
Tranlport ): 

(1) The content. would be IUberitl · 
cal; 

(2) The ,eometric lorm 01 the pack· 
ace content.a would not be IUblt&ntial · 
I), alter?d; 

(3) There would be no leak.aae of 
water Inlo the containment .)'.tem 
unless, In the evaluation 01 unda· 
mqed pack ... es under II 71.57( a), 
71.&i<b )( J), and 71.81<a), It hu ~n 
auumed that moderation la preMnt lo 
IUch an extent u lo cau.ae maximum 
reactivity consistent Vo'lth the chemical 
and physical form 01 the material : and 

(4) There wtJl be no .ublt&ntial reo 
duction In the effectiveness 01 the 
pa.ckactnl , Inc I udlna: 

(I) No more than live percent r?duc· 
tion In the lotaJ effective volume of 
the ~1r.actnI on whIch nuclear wety 
~; 

HI> No more than five percent r?duc· 
Uon lrs the effective .pacln, betw~n 
the nutle conLent. and the outer .ur· 
face of t e packactna', and 

(llJ) No OCC'Urren~ of an aperture In 
the outer .urface of the pack ... ln' 
larJe eDou,h lo permit the entry 01 a 
10 c:m (four In. ) cube. 

(e) A packace u.aed for the .hlpment 
01 fLulle maLeri!..! mua be 10 de.lrned 
and conatruct.ed and It. content. 10 
Ilml~ that under the lI"It. .peellied 
in 171.73 (Hypothetical .\ccldent Con· 
dltiona), the ~kace would .uberl · 
tical . Por thla determination, It muat 
be Ulumed that: 

( 1 ) The IlIIlIe matertal II In the m~t 
rescUve CH'dlble conllrurat!on conalat · 
ent wtth the damaced condition of the 
p&ckace and the chem1cal and ph)'.I· 
cal form 01 the content.; 

(2) WaLer moderation oecun lo \.he 
mOllt ~Uve eredible extent conalat· 
mt wIth the darnaCed condition of the 

10 CN A., I (1-'''' Itlitien) 

pa.ckaae and the chemical and ph)'.I · 
cal form 01 the content.: and 

(3) There la renection by water on 
all .Idea, u clOllt u la conalatent with 
the damaaed condition 01 the pac&ale . 

.71.57 8PKInc ltandant. lor FI •• ill' 
CIaaa I peck.,l' . 

A Ft.salle Clus I packa,e muat be so 
deslrned and constructed and It.s con· 
tent.a 10 limited that : 

(a) An)' number of undamaled pack · 
.,ea would be .uberltical In any ar · 
r&ll,ement and with optimum Inter· 
.persed hydrolenous moderation 
unle" there la a veater amount of 
Interspersed moderation In the pack· 
.,Inl, In which C&5e the veater 
amount may be uaumed for this de · 
termination; and 

(b) Two hundred fift y (250) pack· 
aces, if each packaae were aubJected to 
the teats .peelfled In 171 .73 (Hypo· 
thetlcal Attldent Conditions), would 
be .uberiUcal 11 .t.a.cked lo,ether In 
any arran,ement, clO&ely renected on 
ILlI .Idea 01 the .t.a.ck by water, and 
with optimum Interspersed hydrole · 
noua moderation. 

• 71.59 8p«lnc ltandanl. for a FluUr 
CIaaa II PKilqr. 

(a) A Ft.salle Claa& II pr.ck ... e must 
be controlled by the C&JTler during 
transport . To provide this control. the 
dealrner 01 a Ft.salle Class II package 
must determine the allowable number 
01 pack ... es 01 that deslrn which can 
be wely transporud In a vehicle 
under the conditions lpeelfled In this 
~tlon . Thla allowable number of 
packa,es determines the minimum 
tranaport Index which the Ihlpper of 
the packace marka on the package 
label when the packa,e la Ihlpped. By 
Umltin, lo &0 the lotal number of 
tranaport Indexes In a vehicle or Itor· .,e area, the carrier provides adeQ')- te 
crillcallty control. 

(b) A Flaalle Clus II packi,e must 
~ deaJrned and constructed and Its 
content. 10 limIted, and the alloVo'ablt' 
nl'mber of th~lIt' packaaes In a Fissile 
CJ&&a IJ .hlpment 10 determined, that : 

u tve Umes the allowable number 
of undamaced pacJr.acea would be .ub· 
ertllcal 11 'tacked totether in any ar· 
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Nuel •• r '.,ulo.ory eo",,,,a,,a.n 
ranl(tmtnt .nd clOSf'ly f'f'nPCttd on .11 
Ild!'s of tht at.ck by .. ·.ter: and 

(2) Tv.·lre tht .1I01l •• ble num~r of 
parkajrl's . If elrh packalt wert lub· 
j('('\rd to thr tratl Ipt'clflcd In 171.73 
(Hypothrtical Accidrr.t Conditions ). 
" 'ould bt' lubcrlt lcal If It.&cktd tOleth · 
tr In .ny arranlrmrnl. rloM'ly renect · 
I'd on .11 .Idrs of th{' stack by .",'atrr. 
.nd " 'Ilh optimum lnters~rsed hy· 
drollcnous modrr.tlon. 

Ic) Tht transport Index ... Ith res~ct 
to criticality rontrol for e.rh .'tsslll' 
Class II p.rkagr must be cal cui. ted by 
dl\'ldine thr numbN ~O by tht .1I0~· , 
.bll' number of Fissile Class II p.ck· 
.1l'S " 'hlrh may be transported to,eth · 
eT ~ df'termlned undl'r tht IImlt.tlons 
of par~gnph Ib) of this tl('C'tlon . The 
trtnsport Indl'x 10 dl'termln"d must 
not excl'td 10 .nd must be roundrd up 
to the first dpclm.1 place. 

I 71 .61 SPKIfiC' atandardl for • FI .. \lt 
Caan III IhipmenL 

A parkale for P't.~ lIr Class III Ihlp· 
mrnt rr,ust ~ 10 de~,lgntd .nd con· 
structl'd and Its conttnts 10 IImltl'd . 
and thr numbf'r of packae·!s In a Fis· 
Ille Class III shipment must bt'1O 11m· 
Ited . th.t : 

I.) Tw1~ thla numbt'r of undama,ed 
packagl's .. 'ould bt' luoc'ritlcal If 
Itacked to,ether In any arran,ement . 
&&Sumlng close f'f'npct1on on all aides 
of the stark by " 'atl'r : and 

Ib) This number of packa,ts " 'ould 
be subcrlt leal If Itacked to'l'ther In 
In l arrangl'ment . ('1~ly f'f'nPCted on 
all sides of the It~k by w.ler . and 
" 'Ith optimum Inters~rRd hydro,l" 
nous modf'ration . Except .. permitted 
undrr 171.41 . each packale must bt' 
considered to h.,·e ~n lubjpcted to 
tht tesls 1pt"Clflf'd in 1 '71.73 (Hypo' 
thetical Accident Conditions) . 

• 71 .63 r I I noqulremenla for ,aul.onl· 
0'" ah ... nwntl. 

f 71,71 

the t.nt.s 1pt"Clfled In I '71 .71 (Normal 
Conditions of TT ruport). the tepar.te 
Innf'r container muat not f'f'leaM' plu · 
tonlum. u demonstrated to a teMltlvl · 
ty of 10 • A. per hour . If the entire 
packa,e .. lubjf'Cted to the tells Ipt'cl · 
fled In 171.73 (Hypothetical Accident 
Conditions) . the teparate Inner con· 
talnf'r must restrict thl' 1066 of plutonl · 
um U' not morl' than A. In one week . 
Solid plutonium In the foIlO"'lnjt 
forms 15 exempt from the reQuire · 
ments of this paraeraph: 

(1) Reactor fuel elemenls: 
(2) Metal or mf'tal alloy: and 
(3) Other plutonium ~arlnl 50lids 

th.t the Commission detf'rmlnes 
.hould bt' exempt from the reQulrf" 
menU of this aectlon. 

• 71 .65 Additional ,,",uirem~ntl . 

Tht' Commls.slon may . by rule. regu , 
lltlon , or order. lmpose r~uireml'nls 
upon any II~Mee In addition to thosf' 
eatabllshed In this part as It deems 
nt'Cessary or appropriate to protect 
health or to minimize d&nger t.o life or 
property . 

Subpart F-r.ao .. ond Speci.1 Form 
TOlh 2 

• 7 •. 71 Normal rolWlitionl of lranlport. 

(a) Evaluation. Evaluation of each 
packale deslen under normal condl · 
tlons of t!'l.l\.Sport must Include a df" 
termination of the effect on that 
deslen of thl' conditions and tesls spec· 
Uled In thl5 ~tlon. Separate speC'i ' 
mt'M may bt' uaed for thf' fref' drop 
test . the compreulon test . and thf' 
pent'tratlon test If each sppclml'n Is 
lublf'cled to the · ... ater spray test 
before beln, aubje<:ted to any of the 
other tesll. 

(a) Plutonium In elU:", of 20 curiee 
peT packale mUll ~ .hlpped ... • 
aolld . 

(b) Plutonium In UCftol of 20 curle. 
per paclla,e mual ~ pack.,ed In • 
teparate Inner container placed within 
outer pack~ln, that meell the reo 
QulremenlA of 8ubparta E and P for 
packa,ln, of matt-rial In normal form . 
If the entire pack~e .. IUbJecUd to 

(b) lnU141 condWon.t. With retlpt"Ct 
to the Initial conditions for the tesls in 
thla ~tlon . the demonstration of 
compliance with the requirements of 
thl5 Part muat be t ,p"se<! on the ambi · 
ent temperaturt' prpcedlng and foll o .. ·· 
1nI the \at.I rernalnlnlt corutant at 
that value bt'tw~n - H'C (- 20'F) and 
.'I'C <100'Y) which 11 moat un favor · 

'Th~ pacua~ atandarda related to lht 
&ala In Lhll aubpan an contained In 8ub
panL 
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• 171.73 
10 al Ch. I (1-1-16 ... Itlo") 

CIIITEAIA fOR FlUE ~ TUT (WE~l I 
o.llANCE) 

' ___ IAI'U 

__ F ... 

able lor the leature under conalder
atlon . The lnltlal lntemal preuure 
wllhln the eontalnment IYltem muat 
bt' eonaldered to bt' the maximum 
normal operatlnl pre&5ure. unlelS a 
lower Internal prelSure eonalstent with 
the amblf'nt temperature conaldered 
to prK~e and follow the tftt.l Ia more 
unfavorable . 

' .000 ....... 
$00010 10000 
10.000 10 1 $.000 
Wore "." , $.000 

(11 0001 
(1' .000 10 22.000) 
(22 000 10 )3 000) 
(Wore h n 

(e) CoruhttonJ end U.u-(1) HeaL 
An ambient t.Pmperature of SS·C 
(100·F) In IlIIl alr . and lnaolatlon ac
eordlnl to the foUowln, table: 

(2 ) Cold. An ambient temperature of 
- 40·C ( - 40·F) In Itlil air and shade. 

(3) IUdu.ced utemal preuure. An ex
ternal preuure of 24.5 kJlopucal (3 .5 
pall absolute . 

4) Incretued uumal preuure. An 
utemaJ pressun of 140 Itllopucal (20 
pal ) ab&olute . 

(5) Vibration.. Vibration norm&lly In-
ddent to tranaport . 

(e) Waur .prall. A water Ipray that 
mnulatea exposure to rainfall of ap
proximately live em <two In.) Pf:r hour 
lor at least one hour. 

(,) Free droll. Betwppn 1"'- and 2"'
houn after the eonclualon of the 
water Ipray tat. a frpp c1rop throu,h 
the dlatant:e IpKlfled bt'lo" onto a 
flal , euenUally unyieldlna. horizontal 
lurface, l\.rillln, the lurf~ In a posl 
lion for which m&1llmum ctamace Ia ex
pect.ed . For Plulle Clua II p&eltacel. 
\h1I ITH drop mual LIe preeedtd by a 
fTH drop from a hel,ht of 0.3 m (one 
fU on each comer or. In the cue of a 
eyUndr1c&l Plalle ClaM II p&eltace. 
onto each of the quartPn of each rim. 

XI 000) 

(8) Comer drop. A free drop onto 
each eomer of the pacltaae In lucces
lion. or In the cue of a cylindrical 
packa,e onto each quarter of each 
rim. from a helaht of 0.3 m (one ft .) 
onto a nat. el5entlally unyleldlnl. hor · 
izontal aurface . This test applies only 
to llberboard or wood rrctangular 
packages not exceedlna 50 Itl (110 
pounds ) and flbt'rboard or "ood cylin
drical packalea not exceeding 100 kg 
(220 pounds ). 

(e) Compreuton. For packages 
wel,hlnl UP to 5000 Ita . the package 
must bt' lubJrcted. for e period of 24 
hours. to a compressive load applied 
uniformly to the top and bottom of 
the packaae In the position In "hlch 
the packale would normally bt' trans
ported. The compre6Slve load must be 
the lTeater of the fo\1o,.,lna : 

(ll The equivalent of fh'e times the 
welaht of the packaae ; or 

(\I) The equivalent of 12.75 Itllopas· 
cal (1.85 lb/ ln') mull Iplled by the ver
tically proJrcted area of the packale . 

(10) Penetration. Impact of the hem 
tapherlcal end of a vertical ateel cylin
der of 3.2 em (1 v. In) diameter and six 
Ita (13 Ib) mus. dropped from a heigh t 
of one m (40 In ) onto the exposed sur
face of the packaae which ta exprcled 
to bt' moat vulnerable to puncture. 
The lon, uta of the cylinder must be 
perpendicular to the packale aurface . 

"I.1S H1poth~llt.1 -.ffkl~nl condilion • . 

(a) Te.t procedure •. Evaluation for 
hypothetical accident conditions is to 
bt' baaed on ~quentlal application of 
the telt.l IpKlfled In thLs If'Ctlon . In 
the order lndlcattd. to determine their 
cumulative effrct on a packaa t or 
array of pacltacea. An undamaled 
IpKlmen muat bt' uae-d for the water 
lmmenlon tat apeclfltd In parqraph 
(e)(i) of lhla M'CUon. 
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(b) Tr.t condItIon'. With ~ct to 
thr Inltl.1 conditions for the tells. 
f'xC'rpt for thf' .... ter Immenlon test.s . 
to drmonstr.tr compll.nce ... Ith the 
rf'Qu irf'ment.s of thll part durlnl t.est · 
Inlt . the ambient .Ir tem~r.ture 
bt'rorf' .nd .fter thr tesls must ~m.ln 
const.nt .t th.t ulue bet" .. een - 211 ' C 
( _ 20 F ) and .. 38 'C (100'F ) " 'hlch la 
most unf.vorable for the fe.ture 
undf'r consideration. The tnltlal Inter· 
n.1 pressure ... Ithln the containment 
I),stf'm must be the m.xlmum norm.1 
opt'ratlnl pressure unlea.s • lower In· 
tern.1 pressure consistent ... Ith the 
ambient tem~r.ture usumed to pre· 
('('de and follow the test.s la more unf.· 
vor.ble. 

(c) Tau. Tests for hypothetlC&1 accl · 
dent conditions mUit be conducted as 
follo~' s ' 

t 71.75 

to procHd until It termlnat~ natur.l · 
Iy . The eHectl of .olar radiation m.}· 
be nellKted prior to, durlnl . and fol · 
10"'lnl the test . 

(4) ImPMrJion - j'Iu1le moterial. For 
fwlle m.terl.1. tn tha.e cases " 'hrre 
.... ter Inlf'u.lf' hu not been as.c:umed 
for crltlcalit)' an.l),sls . the s~clm f' n 
must be Immened undf'r • head of 
... ater of at leut 0.11 m (three fU for. 
~rlod of not Ie" than ellht hours and 
In the attllude for ... hlch maximum 
lealLale la expected. 

(S) ImJ'IVrJion-Gl1 po.c1ca"el. A 8epa· 
nte. undamaaed I~clmen must be 
'UbjKted to .... ter preS6ure equivalent 
to lmmerslon under a head of ~·.ter of 
at least U m (SO fU for • ~riod of not 
less than ellht hou r5. For test pur· 
poses. an external pressure of .... ter of 
147 IL1l0pa.aca1 (21 psI> laugr 11 consid· 

(1) F"t Drop. A free drop of the 
1pt'Clmen throu,h • dlltance of nine m 
(30 ft ) onto. n.t . essentially unyleld· 
Inl . horizontal surface . • trllLlnl the 
lurface tn • position for ... hlch maxi · 
mum d.m.,e 11 expected. 

~ eM to D\eet these conditions. 

(2 ) hnctuft. A free drop of the 
,~clmen throulh a dlltance of one m 
(40 In ) In • posit ion for " 'hlch maxi· 
mum damale Ia expected. onto the 
upper end of • .olld. vertical . cyllndr l· 
cal. mild steel b.r mounted on an ea· 
~ntl.lly l,.,yleldlnl . horlzont.1 lur· 
facr . Thr b.r most be IS ern (11x In ) In 
diameter . " 'Ith the top horizontal and 
Itl edle rounded to a rYtdtUl of not 
morr th.n Ilx mm ( Y. In) and of a 
lenlth u to cause maximum danlallt' 
\.0 the paclLaae. but not lelO than 20 
cm (elllht In) lonl . The lon, axil of 
thr b.r mwt be vt'rtlcal. 

(3 ) Thtrmal. Exposure of tht' " 'hole 
'Pf"Clmt'n for not It'u than SO minutes 
to • heat flux not leu than th.t of a 
radl.tlon environment of aoo'C 
U47S ' F) with an emlaslvlty coefficient 
of .t leut o.e. Por purpoan of calcul.· 
tlon. the lurfact' abaorptlvlt)' mUit be 
elth\, r th.t valut' ... hlch the pack.,t' 
m.)' be ex pt'Cted to poueu U r.x poeed 
to a IIrt' or 0.8 . ... hlchever Ia &Teater . In 
addillon . ... h"n '!Irnlflc.nt . convKtlve 
heat Input mwt be Included on the 
basis o( .tllI . amblen\ air at 100' C 
n47~· F) . Artificial e00llnc mUit not be 
appllt'd aft.f'r ceuatlon o( external 
heat Input and any combuat.ion of m.· 
t.erlalJl of conatructlon mu.L be allo ... ed 

• 71.75 Qualirk1ation 01 lfIKial '0,"", re· 
4ioec1l., ..uri.J. 

(a) Evalu.tlon of the contents of • 
Ilnll~ pack.ge for quallfic.tion as spe· 
clal form must Include • df'termlna· 
tlon of the dfm on a lpeclmen of 
those contenta of t.he tests IPf"Clfled In 
171.':7 . 

n) Speclmens (aolld radlo.ctlve mao 
terl.1 or cap.o;ules ) to be tested must bt' 
u normally prepared for lo.dlng In a 
IInl1e packUf'. ...Ith the radioacti ve 
m.terlal duplic.ted as closely as prac· 
ticable. 

(2) A different 'Pf"Clmen m.y be 
~d for each of the t~sts . 

(b) Th~ lpeclmen must not break or 
.h.tter " 'hen lubjl"Cted to the lmpaC' t . 
~rcusalon. or bendlnl tf'sts. 

(c) The 'Pf"Clmen must not melt or 
clIaperw ... hen lubjKted to the heat 
tat. 

(d) After each tat.. leaIL·l!,htne611 or 
tndla~nlblllt)' of t.he I~clmen must 
be det.f'rmlnt'd by a mf'thod no If's." 
8eNIUve than t.he foUolI.·ln.r If'achlnlt 
U6H1ment procedu~ . For • capsulr 
rulstant to corTOlllon by .. ·.trr. and 
" 'hlch hu an Intem.1 void \ olumr 
l1T&t.er than 0.1 milliliters. an alt.crn. · 
live \.0 the leachtn. ~ument is • 
demonaLration of leaa·t.!,htneu of 10 • 
Lorr.1/1 (1.3 x 10" alln em "I I) (based on 
air at U·C and one aLmoephe~ differ · 
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entlal preasu~ ) for 80IId radioactive 
content. or 10 • torr·I/ 1 
0 .3 )( 10 • alm em'/ I) for liquid or .as· 
~us rad ioactive content. 

(1 ) The lpeelmen must be Immersed 
for ~ven da}'s In ... ter .t ambient 
~m~rature . The .. ater must h.ve a 
pH of 8 -8 and a max imum eonductlvl · 
ty of 10 "mho/ em .t 20'C (6S·F ). En· 
capsul.ted materl.1 II not lubJect to 
the Sf'ven·day requirement. 

(2) The .. ·.ter .. Ith lpeelmen must 
then be he.ted to a tem~rature of 
~O ' ~ ~'C (122 ' ~ "F) and m.lntalned at 
this tem~rature for four houn. 

(3 ) The acth'lty of the .... ter must be 
detennlned at th.t time. 

(4 ) The I~dmen must then be 
ato~ for at least ~ven days In I til I 
air of humidity not leu than 80% and 
a tem~ratu~ Dot leu than 10' C 
(ae'F). 

(5) The apeclmen must then be 1m· 
merwd In .. ater h.vlna • pH of 8-8 
and a maximum conductivity of 10 
"mho/ em at 20·C. and the water with 
apeclmen he.ted to 60' ~ 5'C 
022'~ "F) and m&1nt.a1ned at this 
tem~rature for four houn. 

(6) The actlvlty of the w.ter mUit be 
determlned .t that time. 

(7) The activities detennlned In 
paracraph.5 (e)(3) a .. d (6 ) of this IK· 

tlon must not uCffd 0.05 "CI. 
I •• rR ueo7. Au • . 5. IN3 . •• FR 31448. 
Aua. 2 • . 1 ...... .. FR 51to3. No\·. n . 111131 

.71.1'7 T..u lor apKlaJ 10nl! r..sloacti.,~ 
_t.riaJ. 

(.) ImfH1Ct taL The lpecimen mUit 
fall onto a n.t . horizontal. eaMntl.lly 
unyleldlna lurface from a hel.ht of 
notleM than nJne m (30 fll . 

(b ) hrcJUnon taL The apeclmen 
mUit be placed on a aheet of lead 
which II auppo~ by • amooth 80IId 
wrface and Itruek by the nat f~ 01 a 
atftl bille' ao u to proclu~ an 1mpact 
equivalent to that resultln. from • 
f1ft fall of 1.4 k. (three lb.) throu.h 
one m (40 In.>. The nat fa« 01 the 
butet mu.t be U mm (one In.> In diam· 
eter wUh the ed... rounded to a 
radlUl of t.hrH mm (0.12 In. ):t0.3 DUn 
(0.012 In.). The Iud. of hardness 
number 1.1 to t .& on t.he Vicker. acaJe 
and not more than U mm (one In.> 
thick. mu.t cover an are. ","l.er than 
that covered by the apeclmen. A fresh 

10 aa Ch, I (1.1 .... Itfltien) 

aurface of lead mUit be wed for each 
impact. The billet mUit atrlke the 
apeclmen ao u to cauae maximum 
dam.,e. 

(c) BendIng ttlL The test II .pplica· 
ble onJy to lonl . Ilender lOurces " 'Ith 
both a minimum lenath of 10 cm (four 
In .) and a len~h to minimum width 
ratio not leS6 than 10. The lpeelmen 
mUit be rlaldl)' cl.m~d In a horizon· 
tal po6lt1on 10 that one·half of Its 
lenrth protrudes from th~ face of the 
clamp. The orientation of the lpeel· 
men must be lueh th.t the I~clmen 
will luHer m.xlmum damaae when Its 
free end II It ruck by the n.t face of • 
ateel billet. The billet must Itrlke the 
apeclmen 10 U to produce an Impact 
equivalent to th.t resull lni from a 
free vertical f.1I of 1.4 ka (three lb.) 
throuah one m (40 In .). The n.t f.ce 
of the billet mUit be 25 mm (one In .) 
In diameter with the edaes rounded 
off to a radius of three mm (0.12 
In . ) ~ 0.3 mm (0.012 In .). 

(d) Heat u!L The lpeclmen must be 
he.ted to a temperature of not less 
than SOO'C (1475'P) In an .tmosphere 
which II eaMntl.lly air. and held .t 
th.t temperature for • ~rlod of 10 
minutes and mUit then be allowed to 
cool. 

l.' FR 3~7 . Aua. 5. 111.3. 41 FR JI4~O . 
Au. :l4 . 11113 1 

Sult,.rt G-O..-, .. In, ContreII end 
ProcMur •• 

.71.81 A"linbillty or oJWratina rontrol. 
and prGCHurn. 

A lIoenaee lubJect to this p.rt . ""ho 
under a .eneral or lpeelfic license 
tranaporta IIcenaed materl.1 or dell\'ers 
Ucenaed m.terlal to a carrier for trans· 
port . ahall comply with the require · 
ments of this Subpart O . with the 
Quality Ulurance requirements of 
8ubpart H of thll part. and "'Ith tht' 
leneral proviliona of Subp.rt A of this 
part. 

• 71.13 AMu",pllon. u to .nknown ,rop· 
ert.ln. 

When the iaotoplc abundance, mass. 
con~ntratlon . derree of IJTadlalion . 
de,Tee of moderation. or other perll · 
nent property of flulle material In any 
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Nuca.., :"Iul ... ry CellI ",I .. I." 

packaap Ia not known , th~ Jlc~n.aef' 
Ihall p3ckaaf th~ fI ... ll~ mat~ri al u If 
thf' unknown proPf'rU.1 hav~ c~dlble 
valuf's that , '111 cauw th. maximum 
nuclnr ~aC'tI\'lty . 

.71.85 Pnll .. lnar) .unnlnallona. 

Prior to thf' first USf' o( any packaa · 
Ina for the sh ipmf'nt of hc~nl~d matr · 
r ial ' 

la ) Th~ IIcrnsf'f' Iha\1 t.lC'ertaln hat 
thf'~ arf' no craC'Iui, rlnholf's , unC'on · 
trollf'd voids , or othf'r df'f~ta ... hiC'h 
could Ilrn lClcantly rf'du~ the .Uec· 
Uveness of lh~ packa,in,: 

(b ) Wh~re the maximum normal op· 
.,..tlna pr~s.sur. will uC'eed 34 .3 kilo· 
pascal 15 psll ,aUaf' , th. IIceJ'\Me Ihall 
tf'st thf' contalnm~nt Iystf'm at an In· 
temll pres..~ure at least 50""', hlaher 
than the maximum normal o~ratlna 
preSoSure to nrH)' th~ capability of 
that Iystem to maintain 1t.5 Itructural 
int~(T It )' at that pr~Slure . 

(c ) Thf' IIcf'nsee 5hall consplcuOU5ly 
and durably mark the pack .. ln, with 
It.& modf'1 number, (TOSS wf'llht, and a 
paC'kalf' Idf'ntification number u · 
alrnf'd by thf' Nuclear Re~latory 
Cornm1s6lon . Prior to applylna thf' 
model number, thf' lIC'ens~~ ahall de · 
t~rmlnf' that th~ packalln, has ~n 
fabricated in I('cordanc~ "Ith thf' 
d~lilJTl approvf'd by th~ Commlsalon. 

• 71.~7 IIouti"~ .,,,",,I ... lIon&. 

Prior to uch Ihlpm~nt of lIeensf'd 
mat~rla l. thp IIcf'n5f'e Ihall ~nsure that 
the plckaaf' . ·lth Its C'ont~nt.& ... tlsCles 
thf' apphcable requlremf'nta of this 
part and of thp lIef'nsf' . Th~ lIcensre 
ahall drtermln~ that : 

(a 1 Th~ paC'k~le la pro~r for the 
C'ontf'nts to b<- IhlpPf'd ; 

(b ) Thf' packaae Ia In unlmpalr~d 
physical condition uC'f'p! for lu~rfl· 
cia I df'fects luch as mark.a or dent.a; 

Cc) Each clOlure d.vl~ of th. pack· 
.. Ina , includln, any ~qulrf'd ,uket, 
Ia pro~rly Installf'd and lKur.d and 
Ire. of ddecLa: 

Cd) Any IYltem for contalnln, liquid 
Ia adequat~ly lHl~d and hu adf"Quat~ 
Ipacf' or 01 hl'r .~Uled pro\·\.alon for 
rllp&nSlon of th. liquid; 

C.) An)' prHaurf' r.lId d.,'le. \.a o~r· 
abl~ and wt in accordance with writ· 
ten proc.durea; 

§ 71.11 

(I) The packal~ hu ~n loadtod and 
clOM'd In accordance with wrillen pro· 
~dures : 

C, ) For (\&Sile material , any modt'ra · 
tor or nf'utron abiorbN, If r~Qu l red , is 
p~s~nt and In ~ro~r condition : 

(h) Any ItructUraJ part of thr pack 
a,e whkh could be UMd to 11ft or ti t' 
do'l," thf' packal~ durin a transpo rt is 
r~ndrr~d InoPl.· rabl~ for that purpose 
unlt'ss It ... tlsfl~s th~ d~silJTl requ ire · 
mrnts of I 71.45; 

(1)( 1> Thr Inri of non·fixed (remov· 
able' ) radiol('ti\'~ contam inatIOn on the 
utemal surrl6Cel> of each package of · 
f~red for ahipment Is as lo~' as relLSon 
ably achl~\'able . Th~ le\'el of non·fixed 
rad ioa(': lv~ contamination may be de· 
termlned by "Iplna an area of 300 
lQua~ centimeters of the .urface con · 
~rned "Ith an absorbent material. 
Wlna moderate pr~ssure , and measur· 
ina the actl\'lty on the "ipine materi · 
al . 8urric\~nt meuurements must be 
L&k~n In thf' moat appropriate loca · 
tlons to yield a representative a.s.sess 
ment of the non·(!xed contamination 
1.,·eI5 . Except as pro\,lded under para· 
rraph (1}(2) of this IKtion , the 
amount of radioactivity measured on 
any .Inrl~ wtp!nl material wh~n aver· 
&It'd over the .urface .·i~d , must not 
exct'f'd th~ limits r1ven In Table V of 
this part at any time durln~ transport. 
Other methoda of auessment of equal 
or (Teat~r .rti('i~ncy may be w;ed 
Wh~n other methods Ut' used , the df" 
l«tion dc\ci~ncy of tht' m~thod used 
must be taken Into account and in n o 
caw may th~ non ·flud contaminat ion 
on "he utema) .... rflCf's of the pack· 
ale ex~ ~n times the limits listed 
In Table V. 

TULE V - REMOVAlILE ElCTERNAl RAOIOACTIVE 

CoNTAMINATION WIPE LIMITS 

------ - 1 
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• 17'''' 
(2) In the ~ of packaaf'1 tranI· 

port~d u uclush'e ~ .hlpm~nt.4 by 
rail or hllh1u)' only . the non · tlx~d ra · 
dloactlve contamln.tlon at any time 
durlnl transport mUit not UC'Hd ten 
tlml's thl' levf'ls pr~5Crl~d In para· 
lTaph CIlO) of this !Ktlon. The I~vels 
at the ~llnnlnl of tranaport mUit not 
uCffd the 1~\'~1s p~acrl~d In para· 
,raph (1)( 1) of thll !KUon: 

cJ) External radiation I~v~la around 
the packa,e and around the v~hlcle . If 
applicable ... III not uceed the IImlt.4 
.pr-cltl~d In 17),4' at any Um~ durlnl 
transportation: and 

Ck ) Act'~a.sible packaae lurfac~ tem · 
~ratur~s .. III not uc~~d th~ IImlU 
.pr-cln~d In 171.43(,) at any Um~ 
durlnl transportation. 
1411 P'R J~' . Aua t . 1M3 . •• P'R MHO. 
Aua 24 . 1M3) 

.1IM AIr u.n.pon or plutonium. 
Ca) Not .... thalandlnl the provisions 

of any .~n~ral Ilcenaf'1 and not.dth · 
.landlnl any u~mptlon.s ltat~d dlr~ct · 
Iy In thl! part or Included Ind irectly by 
eltatlon of 48 CFR Chapt~r 1. u may 
~ appllcabl~ . th~ lI~rM~ Ihall &&Sure 
that plutonium In any form . .. h~ther 
for lmport. uport . or domeatlc .hlp· 
m~nt . la not tranaportr-d by air or de· 
IInrr-d to a canirr for air transport 
unleu: 

C 1) Th~ plutonIum la contaln~d In a 
mr-dlcal d~vlc~ deallT\r-d for individual 
human application: or 

(2) Th~ plutonium la contalnr-d In a 
material In .. hlch th~ .pedtlc activity 
la not lT~ater than 0.002 mlcrocurles 
~r rram of material and In .. hlch the 
radioactivity la euentlally uniformly 
dlatrlbuted: or 

(3) Th~ plutonium la .hlp~d In a 
a1na1~ packaae cont&1nln. DO mor~ 
than an A. quantity of plutonium In 
any Woto~ or lorm and la .hlp~d In 
a.cc:orc1ance with 171.5 of thla part: or 

(4) Th~ plutonium 11 .hlp~d In a 
packaae .pedllcally authorlud lor th~ 
.hlpm~nt 01 plutonium by air In the 
Certificate 01 Compllan~ for that 
packale lIIur-d by the Commlllion. 

Cb) Nothln. In parqraph Ca) 01 thll 
~dlon la to bt lnterpn~ u remov· 
lnI or cllmlnlahlnllhe requlremenLl of 
I '73 .24 of thla chapter. 

(e) Then have been two orden 
_ued by the NRC rwtrictlnl the a1r 

'0 al Ch. I 0-'46 Edition) 

.hlpmrnt of plutonium In accordancl' 
wIth Pub. L. 84 -78. The flnt order. 
lIIued on Au,ust 15. 18'5 .. as luper· 
~ed by the aecond order dat~d Sl'p· 
tember 1. 18'8. whIch hu remained in 
effect Iince t:lIt Um~ . AI. of thl' ~rrl'c , 
th'r date of this rule . the outstand ing 
order dated Septembu 1. 1878 Is reo 
voked. 

• 71.'" O~ninl in.lrvnion •. 

Prior to dell very of a packa,~ to a 
carrier for transport. the Ilc~~~ shall 
ensure that any I~clal Instructions 
nffdl'd to .. f~ly o~n th~ packa,e 
hav~ ~en aent to or oth~rwlse made 
avallabl~ to the con.sllT\~e for th! con · 
.I,nff·1 use In accordanc~ .. 'Ith 
1 20.205 of thla chapter. 

• 71.11 Record •. 
(a) Each 1I~n.sH .hall maintain lor 

a ~rlod of two yurs aft~r shipment a 
rKord 01 each .hlpm~nt of licensed 
mat~rlal not eumpt under 171.10, 
.ho"·ln, , wh~re applicable: 

'1) Identification of the packa,lng 
by mod~1 number: 

(2) V~rlllcation that her~ a~ no slg· 
nUlant delects In the ~acka&ifj(~ . as 
.hlp~d : 

(3) Volum~ and Id~ntlflcatlon of 
coolant: 

(4 ) Ty~ and Quantity of licensed 
mat~rlal In each package. and the 
total Quantity of ~ach shipment : 

(5) For each Item of lrBdiated fl.s.slle 
material : 

II> Id~ntilication by model number 
and/or aerial number: 

(1\) Irradiation and d~cay history to 
the ext~nt appropriat~ to demonstrate 
t.hat Ita nucl~ar and thermal charac· 
terlstlcs comply with IIc~n.st' condi· 
tiona: and 

CUI) Any abnormal or unusual cond l· 
tlon ~Ievant to radiation safety. 

,.) Dat~ of th~ .hlpm~nt : 
I') For FlIIlle Clua III and for Typf' 

B packaaes. any 'pKlal controls l'Xer· 
claed: 

II) Name and addreu of the trans· 
fene; 

II) Addfftl to which t.he .hlpm~nt 
wu made: and 

<10) ReaulLl of \he determinations 
required by 1'1.1'. 
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(b) Thr lIerll5f'r ahall mak~ aulJablr 

t.o thr Commission for lnapretlon. 
upon rruonable notice , all recordl rr
Qulrrd by th\5 part . 

(c ) Thr lIerll5f'r ahall maintain , 
durlna thr IIfr of thr packaalna to 
which thr)' prrtaln . • urfielrnt Quality 
usurane~ r~cords to fumlsh documrn· 
tary r\'ldencl' of the Qualit y of packaa
Ina eomponrnls " .. hlch ha\'l' .. fety Ila ' 
nUicaner and of arn'lces aUrcllna 
QuaUt)·. Th~ rr-cords to br malntalnl'd 
Includl' rl'sulls of thl' drtrrmlnatlons 
rrQulrl'd by ,71.S5 . of monltorlna. In
,pf'<'tlon . and audltlna of work prr· 
formanel' durlna thr deslrn . fabrica 
tion. usl'mbly. tatlna . modification. 
malntrnRncr , and repair of thr pack-
&llna. 

• 71 .13 InlpKtlon aNI tnta. 
(a) Thl' lIcl'nsee ahall permit thr 

Commission at all rruonabll' tlmrs to 
lnspret thr lICf'nsrd matrrlal. packaa ' 
lna . prrmlsrs. and facil ities In which 
thr IIcenard matrrlal or packalina Ia 
uard. producrd. teatrd, at.orrd . or 
.hlpped. 

(b) Thr IIcensrr ahall prrform. and 
permit thr Commlaalon t.o perform, 
testa u thl' Commission drrms nrcrs· 
_ry or approprlatr for the &dmlnlstra· 
lion of the rrrul tIona In thla chapter. 

(e) The IIcenarl' lihall notify the 01· 
rector of the appropriate Nuc\rar Rea · 
ulat.ory Comm\.s.slon Realonal Office 
lIat.ed In Appendix A of Part 73 of this 
chapt.er at lust 45 days prIor t.o fabrl · 
cation of a packaae t.o br ~ j for the 
ahlpmrnt of IIce~d materIal havlna a 
decay hut load In uceu of five kilo
" 'atta or wIth a maxImum normal op
eratln' pressure In excesa of 103 kilo
pucal (Upsl) .au.e. 

t7US ~porU. 

The IIce~ IIhall report to the DI
rector. Office of Nuclur Material 
8alrty and SaJeruardi. U.s. Nuclear 
Rrrulatory Commlulon . WuhlnltOn, 
DC 20555. wIthIn 30 daYI: 

f 71.97 

repalr the defrct.a and prevent thr lr 
recurrence 

"1 ." Ad .. nCf __ IRcatlon of .hlpmtnl 
of nllclnr ... U . 

Ca) Excl'pt u aprelflrd In paraaraph 
(b ) of this Il'Ction . prior t.o thr trans· 
port or drlh'ery t.o a carrier for trans· 
port of lIeenard materIal outaldl' the 
conflnrs of thr IIcensre 'l plant or 
otht'r placr of UIl' or atorale . each li · 
censee ahall provide advance notlflca· 
tlon to tht' .ovemor of a ltate. or the 
.0vemor·1 des I 1Tll't'. of the Ihlpml'nt 
t.o, throuah, or acrou tht' boundr)' of 
thr atate . 

(b) Advancr notification AI requIred 
only whrll. 

(1) The IIcr~d materIal Ia rrqulred 
by thls part to br In Typr B packaging 
for transportation: 

(2) The IIcr~d material othrr than 
1JT&dlatt'd fuel Ia brlna transported to. 
throulh . or acrou .tate boundaries to 
a d1apoaal .Ite or t.o a collrctlon point 
for transport t.o a disposal site: 

(3) The Quantity of licensed material 
In a Ilnlle packale exceeds: 

(j) &.000 curirI of Iprelal form ra· 
dlonuclldes; 

(II) &,000 curies of uncompreS.'5ed 
pses of Mlon-41 , Krypton-85m. 
Krypton-S7. Xenon-131m. or Xl'non -
135: 

(\11 ) &0,000 curies of Arlon-3'7. or of 
uneompreS.'5ed .ut's of Krypton-85 or 
Xrnon- 133. or of Hydroll'n-3 u a gllS . 
y luminous paint, or ad.'5orbrd on solid 
material : 

(Iv) 20 curies of otht'r non·sprc lal 
form radlonuclides for which A. ls less 
than or equal t.o four curies: or 

(v) 200 curlrs of otht'r non-specia l 
form radlonuclidt's for which A. ls 
Il'eater than four curies: and 

(4) The quantity of Irradiated fuel Is 
leu thall that lubJf'<'t to advance noti · 
flcatlon reQulrrmrnt.a of 10 CFP.. Part 
13. 

ee) Proctdurrl lor .ubmitti" 
""Ct not\fication. (1) 1'he nc 
&.lon muat br made In Yo'rillng \. 
office of each appropriate ,ovrmol u 
lovrmor'. drlllTlee and to the Dlrt'c · 

Ca) Any lnat.&nce In whIch there AI 
allTllficant reduction In t.he effrctlve
neu of any authol'iud packaa1n. 
durln, uae ; and 

(b) DewAl of any defect.a with _'ety 
allT\lflcance In the pac\t&Jln. &fter 
fint u.ae, with the meana employrd t.o 

tor of the appropriate Nuclear Regula · 
tory Commlaalon Rr,lonal OUicl' 
uaUd In Appendix A of Part 1~ of this 
chapter. 

711 



• (2) A notification d~lh'u~d by mall 
must bt' postmarkrd at lu.!!t M'\'~n 
days bdorr th~ bfoelnnlne 01 thc 
I~\'~n , da}' pt'rlod durlne . 'hlrh d~par · 
tur~ of th~ Ihlpm~nt II ~Itlmated to 
()('rur, 

(3 ) A notification d~lh'~red by m~!'i ' 
~nl('r mu"t r~ach the office of the 
10\'~mOr or of th~ lovemor's dt'sIJn~e 
at If'ut four days bt'forf' he bfolinnln, 
of th(' M'\'rn ·day pt'rlod durin, whlrh 
dt'partur~ of thf' Ihlpmf'nt II Htlmat· 
"d to ()('cur, 

(j) A lilt of th~ namra and mallin, 
addrf'SSf'5 of th~ 10\'~mOrl' d~lrt~5 
rP<'rlvlna ad\'anc~ notlflcatlon 01 
traIUlportatlon of nuclear wute wu 
publlsht'd In th~ FEDDAL R&Glln:a on 
Junf' 30, 1983 (48 F'R 30221>. 

(jj) The list . '1\1 bt' published annual · 
I), In th~ FEDEJIAL RECISTD on or 
about Jun~ 30 to renret any chan,es 
in Information, 

(illl A list of the namel and mallln, 
a.ddreuf'S of th~ 10\'~mon' desIJTl~~s 
II nallable upon r~Qu~st from the 01 · 
rP<'tor , Olfic~ of State Prorrarru, U,S . 
Hurlnr ~,ulatory Commis.slon . 
Wuhlnrton. DC 20555. 

(4) Thf' IlcenH'e Iha)) retain a copy 
of lh~ notlflcatlon u a record lor one 
year, 

(d) lrV'ormetion to ~ /Ilm1.Md fn 
edt'onrl" nott/trollon of .hipmt'nl. 
Each ad\ anc~ notification of shlpm~nt 
of nucl~ar .'ut~ mu:;t contain the 101· 
10\l,'ln, Information: 

(1) Th~ nam~ . address , and tel~ · 
phone number of the Ihlp~r, carrier. 
and rreelver of the nuclnr . 'ut(' Ihlp· 
ment ; 

(2) A description of the nuclear 
. 'ute contained In the Ihlpmf'nt. u 
reQulr~d by the reJ\llatlon.s of DOT In 
411 CF'R 172,202 and 172,203( d); 

(3) The point of orilin of the Ihlp· 
ment and the leven·day ~rlod durlnl 
. 'hlch departure of the Ihlpment II ~s· 
tlmated to Ottur; 

(4) The &even·day ~rlod durlnl 
which arrtval of the Ihlpm~nt at ltate 
bounda.rlel Is eatlmalt'd to Ottur; 

(S ) The deltlnatlon 01 th~ Ihlpment. 
and the M'v~n-day ~rlod durinl .'hlch 
arrival of the Ihlpment II utlmat~ to 
occur; and 

(I) A point of contact With a tell" 
phone number lor curnnt ahlpm~nt 
Inl orma tlon , 

(e) Rtt' llfon noUct, A IIcen.src \l, ho 
finds that I('hl'dul~ Information prc\') · 
ously furnished to a 10\'ernor or ,o\'er· 
nor 's dt'sl,nec In accordance w,~h this 
M'ctlon . '1\1 not be met , Iha)) tel p· 
phonf' It respon.5 lble Ind IvIdual In the 
oUlct' of the IO ';~rnor of the atatf' or 
of the lo\'emor 's desllrw'c alld Inform 
that Indl\'ldual of the extent of th e 
delay bf'yond the I('hedul~ orl,lnally 
reported. The IIcemwe shall maintain 
a record of the name of the Individual 
con .~cted lor one year , 

If) Cancellation nollct, (ll Each Ii · 
cen.srf' who cancels a nuclear waste 
Ihlpment for . 'hlch advance nolillca · 
tlon has bt'f'n sent . shall send a cancel · 
latlon !".otice to the ,overnor 01 f'a.ch 
ltate or th~ 10\'~mor's designee pre\·I· 
oUlly notlfl~d and to the Olre<'tor of 
th~ appropriate Hurl-ar Regulatory 
Commlulon Regional Ortice listed In 
Appt'ndJx A of Part 73 of this chapter. 

(2) The lJcen.sre 'hall alAte in the 
notlre that It is a canccllation and 
,hall Identlf~ the .dvancc notifIcation 
.'hlch Is being cancelled. The licensee 
aha)) retaln a copy 01 the notice as a 
record for one year. 

,7U9 Vkllationl. 
An Injunction or other court order 

may bfo obtained prohibiting any \'Iolr. · 
lion of any provision of the AtomIC 
EnerlY Act of )954 , u amended . uhe 
Act> or Title II of the EnerlY Rrorga
ntution Act of 1974 . u amended. or 
an), reJ\llation or order iasued under 
the Acts. A court orde r may be ob· 
talned for the payment of a civil pt'n 
alty Imposed under section 234 of the 
Act for violation of It'ctlons 53 . 57 . 62 , 
83. 81. 82. 101. 103. 104. 107. or 109 01 
the Act, or arctlon 206 of the Energy 
Reorlaniution Act of 19i4. u amend · 
~d ; or any rule . reJ\llatlon. or order 
ialut'd under the Acts. or any trrm , 
condition. or limitation of any IIc~n.sf' 
"'u~ under the AcLa. or for any \'Iola 
lion for which a IIct'ns~ may be rt.' · 
vok~ undf'r arctlon )86 of the Ac t. 
Any ~rlOn . -ho . ·llIfully vlolatel any 
provilion of tht' Act or any regul.tion 
Qr order lasued under the Acu mar be 
IUllty of a crlmt' and. upon convictIon . 
may bf' punllht'd by Iloe or lmprllon· 
ment or both. u provldrd by )av.'. 
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• 
t 71.103 

NudNr a .. ,,"'.ry c.. .... I.n 

lultpart "-Quality Allurence 
whlc:h satllflu the provl5lona of para· 
mph Cb) of thll section. 

Ce) Ezuttng JKJck4~.. The provl · 
a10ns or this paralraph de~ with pack · 
ares ~ .. hlch have been approved for USE' 
In a..cordance with thll part prior to 
January I , 1879, have bfoen at leLc;t 
partially fabricated prior to that dat E' . 
and for which the fabrl atlon II In ac· 
cordance with the provisiOns of th is 
part In eUect at the time of appllca 
lion for approval of pr ckage deslen . 
These packages will be acceptA?d as 
"avlnl been fabricated and assemblE'd 

• 71.101 QualilY ... ura,," NClul,.lMnLa. 

Ca) P""·POJt. Thll lubpart descrlMI 
Quality assuran~ TeQulremenlA apply · 
Ine to deslrn . purchue. fabl"lcation . 
handline . shlpplne . Itor.nl . cleanlne . 
assembly . Inspection. tfttlnl . oper· 
ation. maintenance. repair. and modifl · 
cation of componenl.~ of packallne 
" 'hlch are Important t.o safety . AI. USE'd 
In this .ubpart. "Quallly uaurance" 
comprises all those planned and IYS' 
umatlc actiON necel&&ry t.o provldr 

adequate confidence that a sYltem ( 
component ,,'\11 perform satllfactorll) 
In ~rvl~ . Quality uaury.n~ Includes 
Quallly control. which comprtaes thoae 
Quality .... urance actions related t.o 
control of the phYllcal characterl.atlcs 
and Quality of the material or compo· 
nent to predetermined TeQulremenl4. 

I accordance " 'Ith a Quality usurancE' 
:>rolram " 'hlch satisfies the provl.5lons 
of paralraph Cb ) of this lection. 

<f) PnviOU3lv oJlProvtd Jlrogram.t . A 
Comml.5.slon.approved Quillity assur · 
ancE' prolram " 'hlch ptlsHes the ap· 
plicablE' criteria of Appendix B of Part 
iO of this chapter and " 'h ich II estab· 
lllhed, maintained , and executed " 'Ith 
Telard t.o transport packales will be 
ucepted u sat isfylne the requ ire · 
menta of paralT&ph (b ) of this section . 
Prior t.o first use. the licensee shall 
notify the Dlrect.or. Office of Nuclear 
Material Safety and Safeluarcis, U .S 
Nuclear Relulat.ory Commll5on. 
Washlneton , DC 20555 , of III Intent t.o 
apply III previously approved Appen· 
dlx B prolTam to tranaportatlon ac · 
tlvltles. The licensee shan Identlf)' the 
prolTam by date of submittal to the 
Comm I.5.sl0n , Docket NumMr. and date 
of Comm1l.510n approv~ . 

Cb ) Ellabluh1Mnt of program. Each 
1I~nst'e Ihall eatabillh. maintain, and 
execute a Quality uaury.nce proJT"&l1l 
satlsfylnl each of the applicable crite· 
ria of thll lubpart. and satLsfyln1 any 
specific provisioN which are appllca· 
ble to the licensee 'l actlvltlea Includlnl 
procurement of pacltartnl . The llcens· 
ee shall apply the applicable criteria 
In a rraded approach. and t.o an utent 
that II conalltent with t.helr lmpor· 
lance t.o afety. 

Cc) Approval of program. Prior t.o the 
\lie of any pa.cltare for the Ihlpment 
of Ucen.aed material lubJect to thl.5 
lubpart . each IIcenaee shall obt.aln 
Comml.5.llon approval of Ita Quality u · 
suran~ proln.m. Each liceNH shall 
file a description of Ita Quality uaur· 
ance prolTam. lnc1udinl a dl.acuaalon 
of which requirement .. of thll subpart 
are applicable and ho,.· they w\ll M 
satLdled. with the Dlrect.or. Office of 
Nuclear Material Safety and Safe· 
ruarda, U.s. Nuclear Rerulat.ory Com· 
mwlon , Wuhlnaton, DC 20555. 

(d> Emling pa.clca~ duig7U. The 
provlliona of thll pancnph deal with 
pa.ckarel which have been approved 
for uae In accordance with thll part 
prior t.o January 1. 1818. and which 
have been dealaned In accordan~ with 
Ole provlliona of thll part In effect at 
Ute lime of apollcatlon for packare ap
proval . Thoae pacltarel will M accept· 
ed .. havllll been dealaned In accord· 
ance wU.h a Q~~lty .. ury.n~ p~ 

• 71.103 Qua Ily ... uran('t' orpnlution. 

The U~NH' Ihall M reaporulble lor 
the eatablLshment and execution 01 
the Quality uauran~ program. ThE' 1\ 
~~e may delelate t.o others, luch as 
contractors, arentl. or consUltants , th E' 
work of eltabllshlnl and executlnl th E' 
Quality .... urance prolTam, or an y 
part of the Quality usurance prolram, 
but Ihall retain responsibility for th E' 
proJT"&l1l . The licensee Ihall clearl)' es
tablllh and delineate In ..-rltlne the 
authority and dulles of ~rsoN and 
orlantzatl performlnl activities ar · 

'Whllt' tht' tenn "\I~NH" \a UM'd In 
Lhew criteria. tht' ~ul,.mt'nLa Iff apphca· 
bit' too whatf'Vt'f df'alan. fabrication . uaf'm 
bl)" and tfttln. of Lhf' pack .. " Ia aa-
pJlaht'd with rftpKt too a pack .. t' P' ') 
\.ht Urnt' a p&eUCt' approval Ia lIIut''' 
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• ,71.105 

rf'('tln, thf' .. ftty ·related functions of 
Itrurturf's. 1)'lt ~ml\ and componenta. 
Thf's(' art Ivlt les Inrlude ptrformln, 
thr funrlions usoclated ,.'Ith atlaln· 
Inll Quallt)· obJ('rth'('s and tht Quality 
L,"'Uranrf' funrllons . The Quality u · 
luranr(' func-tlons arr Ca) usurln, that 
an approprlatr Quality usurance pro· 
,ram III (,stabllshtd and errKth'('ly u · 
Kut('d and (b) \'erHyln" by proce· 
dur('s suc-h u cherkln" audit In, . and 
Insp('rtlon. that activities aHKlIn, the 
uf('t \'·relat('d functions havt be-en cor· 
f'et't1)' perform('d. The ptnKlns and or· 
,amutlons ptrformln, Quality &&Bur· 
anc(' functions must ha\'e .ufflclt'nt 
authority and or,anizatlonal fr~om 
to Identify Quality problems: to Inltl· 
atf' , recommend, or pro\'lde IOlutlons: 
and 10 \'('rify Impl('menUtlon of IOlu· 
tlons . Tht pt'nKlns and or,anizatlons 
ptrformlng Quality us u ranee func · 
tlons shall report to a mana,ement 
le\ tl ,.'hirh usurel that the r?-qulred 
authOrity and orpnlullonal fr~dom, 
tnrludan, .ufficlent lndept'ndence 
from cost and acht'dule when opposed 
to ufety considerations, SF? provided, 
&raulf' of tht many varlablel In· 
voh'ed , such u tht num~r of ptnon· 
n('1. the type of acth'lty btln, ptr· 
formed , and the location or locations 
,.'here activities are ptrformed, the or· 
pn~tlonal firucture for el[ecutln, 
th(' Quallt)· usurant'e pro,ram may 
take \'arlous forms provided that the 
ptrsons and or,anizat ions usllfTled the 
Quality u.surance functions have the 
required authority and or,anizatlonal 
fret'dom . JrresptClive of the or,aniza· 
lIonal structure, thf' Indh'ldu~lIs) u· 
.I,ntd thf' responsibility for &SIurln, 
eHeclh'e uKution of any ponlon of 
the Quality usurance prOlTam at any 
location ,,'heft' activities .ubJect to 
this ~ctlon are ~In, pt'rformed mUit 
have dlrKt &CCt'U to the levela of man· 
&lement nt'CftUry to ptrform thll 
function . 

• 71.105 Qt. .. lt, _.,.._ "..,..m. 

(a) The l~f\It't' .hall e.t.abllltl, at 
the urllest practicable time conalltent 
with the IChedule for accomplllhln, 
the acth·ltle., a Quality &' .urance pro
.,-am wh!ch compiles with the requlre
ment.l of this ~Uon. The IlcenMe 
.haJJ document the Quality Ulurance 
prOiram by .. T1t~n proeedurel or In· 

10 Cf. 0., , (1-1-16 Itlltio") 

.tructloru and .hall earry out the pro· 
lTam In accordance with thOl(' proc(' · 
dulft ~hrou,hout the period during 
which packasin, IIJ UlCd. The IIcens(,(, 
Ihall Identify the ma~rlal and compo· 
nenLa to he covered by the Quality as· 
lurance pro,ram, the major or,aniza · 
tlons participating In th(' program , 
and the designated functions of these 
or,an izat Ions, 

(b) The lIce~e , through Ita Quality 
&Murance program, .hall provide con· 
trol over activities affecting the Qual · 
Ity of the Identified materials and 
component.l to an ntent consistent 
with their imponance to aafety , and as 
neee .... ry to &&lure conformance to 
the approved deallfTl of each ind ividual 
packa,e u.ed for the shipmf'nt of ra· 
dloactlve material. The licensee .hall 
usurf' that activities affecting Quality 
are accompllihed under lultably con· 
trolled conditions. Controlled condi · 
tlons lnclude the U5e of appropriate 
equipment.; lultable environmental 
conditions for accomplishing the actn·· 
Ity, luch u adequate c1eanHness: and 
Ulurance that al! prerequisites fo:, the 
riven activity have ~en utisfied. The 
lICt'nRe shall take into account the 
n~d for .ptcla) controls. processes, 
Ult equipment, too~ and Ikills to 
attain the required Quality , and the 
need for verification of Quality by in· 
.ptCtlon and test. 

(c) The licensee shall bast' the reo 
Qulrementa and procedures 0 IU Qual · 
Ity lU.Surance program on the fo))o\l, · 
In, considerations concerning the com· 
plexlty and proposed U5(' of t1.e paCK · 
act and It.I components: 

(1) The impacl of malfunction or 
failure of thf' Item to safety: 

(2) Tht desllfTl and fabrlcalion com· 
plnlty or unlQuenes.s of the Item, 

(3) The n~d for lpeclal ('ontrols and 
IUrvelllan~ over prOCf'5Ses , :,d equ ip · 
ment: 

(4) The derree to which functional 
eompllarce can be demonstrated by in · 
Iptctlon ur ~st : and 

(6) The QUl.lIt)' hlltory and delree of 
ltandardization of the Item. 

(d) The licensee Ihall provide for In · 
doctrlnatlon and training of personnl'l 
ptrformln, activit ... afff'ctln, QLlallty 
u nKeuary to usurt that lultab l(, 
prorlcle~lcy 11 achieved an j main 
talned, The JI~nIH ahlJl f"l' \ \ ' thf' 

'114 



• 
t 71.113 

Nudeer ... " .... ry c.. ... 1 ,I." 

ltatUi and ad~uacy of th~ quality u · 
IUr&nC~ prolr&Jn at ~tabllshed lnter· 
ftls . ManalPmpnt of othpr orcanlz&· 
tlons partlclpatlnl In thp Quality u · 
.urancp prol7am Ihall recularly 
~vln .. thp ltatus and ad~Quacy of that 
part of thp Quality usur&n~ proer&m 
... hlch thpy arp uecutlnl · 

lterN luch u the fonowlnl: ,t rltlcallty 
phYIICl. radiation Ihltldlr.l . Itress . 
th~rmal . hydraulic. and ard dtnt an.l · 
yws: compatibility of m.ttrlala: acc~I ' 
albillty for l~rvlr.e lnap-'!ctlon. m.ln· 
tenanc~ . and repair: futures to faclll · 
tate decontamln.tlon: and dellnutlon 
of aceeptance crlttri. for lnapectlona 
leIta . 

(c) Tht lIc~nsee IhaH lubJect d~lm • 7 1.107 Peck~ "'1", nt"trol. 
(a ) Thp IIcpnspP Ihan "tabllsh mpu, 

ures to usur~ that appllcablt ~cula· 
tory requlrtmpnU and th~ packllP 
dpslcn . as IPKlfled In tht 1I~~ for 
th~ matPrla15 and componenU to 
which th15 section appll tl. an co~t· 
1)' trarulated Into IPKlflcatlona. dra ... · 
lnp. proc~urel . and lNtructiona. 
Thp~ meuures mUlt lncludt provl · 
lions to &&lure 'hat appropriate Qual· 
Ity lta.l1dards are lpeclflpd and lnclud· 
~ In deslm documenta anc! that dtvl· 
atlons from standards ar~ controlled. 
Mpasurts mUlt be ~t&bllshed for the 
wlectlon and ~vle ... for .ultabllity of 
application of materials. parta. equip· 
m~nt . and processes that ~ ~ntlal 

ehanles. lncludlnl flpld chanlea. to 
deslm control meuures commensu · 
rate with those .pplltd to the orllln'll 
dellm. ChanltS In tht conditions 
lpeclfled In the paclLlle .pprov.l ~. 
qul~ NRC .pprov.1. 
( •• rft Ueo7 . AUI 5. 1 .. 3. 41 P'R 38450, 
Au,. 2 • . 1.1131 

'".1" ProaI ........ t .u_"t nt"trol. 

to the &&fety ·rela'~ functlona of tht 
matPrlals. part.I. and compontnta of 
thp pacltWnl. 

(b) Tht lIce~ Ihall establish 
m~asures for the ld~ntlflcatlon and 
control of d~lm lnterfaces and for co· 
ordlnatlon amonl partlclpatlnl deslm 
ortan\z.atlona. Th~ m~uU~1 mUlt 
tncludt th~ establlshmtnt of wrltten 
proc~u~1 amonl partlclpatlnl dellm 
orpn\z.atlona for U',~ ~vlew . 'Pproval. 
release . distribution. and ~· .. Islon of 
documpnu lnvolvlnl d~lm Interlacel . 
Thp d,.slm control m~uuretl mUlt pro· 
Y1dp for v~rifylnl or checlLh." tht' ade · 
quacy of dellm. by methods IUI..., as 
deslm r~\· lewa . altem.te or Ilmpllfled 
ca1culatlona.! mpthods. or by a .ult.abl~ 
Ultlnl prolr&m. For tht nrifylr. or 
checklnl p roctu. Lb~ lIcenaee Ihall 
d~lmate lndlvlduala or (roupa othtr 
than thow who w~~ responalbl~ for 
the ortllnal dealm. but who may be 
from th~ aamt orlanlz&tlon. Wht~ • 
Ult procnm I.a uard to .erify th~ ad~· 
quacy of a lpeclflc dealcn futur~ In 
u~u of other vertfylnl or checklnl 
proceaaea. tht lk:enaee thall lncludt 
.ultable Quallflcatlol' testln, or a pro
wtype or aamp\t \m't undtr tht mOlt 
advt~ dealcn condltlona. The Ucenaee 
ah.all apply dealcn control meuurea to 

The lIcenaet Ihan etltabllsh meas · 
uretl to usure adequate Quality Is reo 
Qu'~d In the documents fnr procure· 
ment of material. equlpmpnt . and serv· 
lees . ... hether purchased by the IIcens · 
H or by Ita contractors or lubcontrac· 
ton. To the extent nece r . ne ii· 
ce~ Ihall requlrp contractor.; or 
.ubcontractors to provide. Quallt)' as · 
IUr&nce procram conalstpnt " 'Ith the 
applicable provlalona of this part. 

• '71.111 lutnK'tlo"l. prondur". lind 
.,..1" .... 

Th~ U~naep .hall prescribe actlv i· 
ties .Uectlnl qu.llty by dOCuml'nted 
lnatruCtl005. procpdures. or dra,.;ings 
of • type .pproprlate to the clrcum· 
ltan~1 and Ihall requlrp that thesl' In · 
ItructioN. procpdures. and drawlnls 
~ foHowpd . Thp lnatructlons. proce· 
du~a. and dr ... ·lnp mUlt Include ap· 
propril.te Quantlt..ath'p or Qualitative 
acepptance criteria for dptermln ing 
that lmportant actlvltlt's h&\'P Men 
aatlaractorily accompllshpd. 

• '71.1 11 I)ocu_"t nt"trol. 
The lIce~e Ihall establish mp&S· 

urea to control thp lasuan~ of docu · 
menta .uch u lnatructlons, proct' · 
durea. and drawlnp. Including 
chanlea . ... hlch prelCr'~ all activities 
&tfectlnl qu.lIty . Thplt' me~ures 
mUit .. u~ th.t document.5. lncludlng 
cbanlel. are re':I~wed for adl'Qu,C'Y . 
approved for release by .ut hortud 
peraonnel. and dlatrlbut.e-d and \AMId at 
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• § 71 .• 15 

t hf' loca lion .. 'hf'rf' t hf' prf'scrltM-d ac · 
th Ity 15 Pf'rform('d , Thf'!'f' mf'&l5urf'S 
mu!'t L.~~lIr(' that chanlf'5 to docu , 
mrnls arr N'\'Itll rd and appro\'td 

• 71.1 I:; ( 'nn'rn' of ",rrhaw4 "I~rial , 
... uipmf'nl. artd w,. if''''', 

,a I Thf' IIcf'nM'{' shall f'stabli.sh mrLS' 
un'l> to LSSurr thaI purchuf'd maten , 
al. f"qlllpmc 'nl , and aen' ICf'5 , .. 'hether 
purchL.wd dlrf'('t1y or throu,h contrac· 
torl> and subc'ont ,..cto,... C'Onform to 
th" procur"ment documen15, ThUt' 
m,'asUrTS mu.st Inclurjt pro\'lalons U 

appropnat(' , ror souree f'\'aluation and 
s(')('cllon , objectl\'e e\'idf'nce or Quality 
furnlshf'd by the contractor or subeon · 
t ,..cl or . Inspt"('tlon at the contr&C'tor or 
5ubeonlr&C'tor source, and examJnation 
of product..s upon dell\ery , 

,b ) The IIctnst"f' Ulall ha\'e jl\'all.ble 
documf'ntary e\'idence that ma~rial 
and f"qulpmf'nl conrorm to lhf' pro, 
C'urf'mf'nl spt'('lficatlonli prior to Inltal · 
lallon or ~ of thf' material and 
f"qUlpmtnl. The l~nan .hall ~t.ajn 
Dr "'a\ (' a\'allable this documentary 
f"\ Idf'nee for th ~ llLr of the packa,e to 
... hlch It applies , The Ucens~ ahall 
as.~ure that he r\'ldf'nce is .uHiclf'nt 
10 Idf'nllf y the sPf'Ciflc rf"qulrement.s 
m," b) thr purehasf'd naterlal and 
f"qillpmrnt 

Ie) The lleensf'e or dHlmee .hall 
L'lM'SS t hI' rUecth'f'nrss or the C'Ontrol 
of Quality by C'Ontl.etors and lubeon · 
t,..ctor~ at Intrr\,&15 C'Onli.strnt " 'lth 
thf'lmportancr complexlt)', and Quan· 
tit)' or the produC' or ~r\'iC'es , 

'71 ,117 l~nllf_lkNI ..... tofttrol 01 .. · 
"rial. , perU, ..... ro ... ,cnw"ta. 

The lleensf'e .hall esLabl1lh me .. · 
ures ror the Identification and control 
or matrnals , paru, and componenla, 
Tht"M' mrasurn muat .. un that Ickn· 
Uflcalion 01 tht t~m 11 mainLainrd by 
heat number , part number, or other 
approprlatf' me&n&, either on the Item 
or on rKordi ~ble to t.he Item, U 
~ulrrd throu.houl tabrlcatlon. In· 
at&llallon , and ~ of t.he Item. These 
kknllficalion and control meuulft 
IInl&t be ckIlmrd to p~vent the u.e of 
InC'OrrKt or delectlve maurtall, paN, 
and eomponenla, 

'0 en Ch. t (1-,-16 Idltle") 

• 71 ,1" C.o"lrol or 1,",lal ~.-.. 

The lIeensf'e Ihall establish meas ' 
ures to &&Sure that apeeial processes , 
Includlnjt .. eldlnK , heat treatine , and 
nondf'strueti\ I' testlne , arf' controlled 
and accompllshr,j by Qualified person · 
nrl using Qualifi r d procedurf's In ac· 
C'Ordanee .. 'Ith applleablf' codes . stand· 
areis , speetllcalions, critena. and other 
.peclal reQulremen15, 

• 71.1%1 1"I.mal "",",lion, 

Th~ lIeen~~ shall estabhsh and exe, 
cute a program for lns~etlon of &C' t i\'i · 
U~5 affectln, Quality by or lor the or· 
.anlzatlon performlnl t r l~ activity to 
verity conformanrf' .. ' Ith the docu · 
mentf'd Instructions , procedures. and 
dra"'inls for accomplishml the actm · 
ty , The Inspt"('tion mu.st be per ormed 
by Individuals other than those " 'ho 
performed the actl\'lty bema inspert · 
ed, Examination, mU.5urement..s , or 
~s15 01 material or produc15 proces.sed 
mu.st be performed lor each .. 'ork op' 
.,..Uon where necessary to &&Sure 
Quality , 11 direct inspection of proc , 
~ material or product..s Ia not car · 
rf~d out , Indirect C'Ontrol by monitor· 
In, processing methods , equipment. 
and personnel must be pro\'ided, Both 
mspe<:t1on and process monitonng 
must be pro\,lded " 'hen Quallt)' control 
11 Inadequate ,,'ithout both , II manda, 
wry lnspection hold polnt..s, " 'hlch r~ · 
Quire witnessing or lnspectinl by the 
~nan's desimated representatl\,e 
and beyond .. 'hlch . 'ork Ihould not 
proceed .. 'lthout the C'O~nt of Iu; des· 
lInated ~presentatl\'e , ar~ reQulrrd , 
t.he specific hold polnla mu.st be indl ' 
eatrd in appropriate document..s , 

• 71.l%3 T", toftlrot 

Thr I~nan .hall establish a lest 
pro.run to lUlU"' that all t.eostlng reo 
Qul~d to demonlt,..te that the pack , 
acin. C'Omponenta .'111 perform aat is , 
fac1.Drfly in wn'l~ 11 Idenlili~d and 
~rformrd in accordan~ . ·llh .Tlt~n 
1ftt pfOC'rdurn which InC'OrpD,..te the 
~ulremenla 01 thll part and the ",. 
Qulnmenla and ~plan~ Ilmlla con, 
taJned in th~ p&Ck .. ~ approval , The 
test procrdu~. muat include provl · 
liona for .. urtn. that all p~requl · 
litH 'or the .h'en test an met. that 
adeQua~ test tnatrummLation 11 avall · 
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able and uwd. and that the test II per· 
formed under tultable environmental 
conditions. The lIcenaH thall docu · 
ment and evaluate the test relults to 
assure that tett nqulrements have 
~n .. Usrled . 

• 71 .US Control or ~urinl and ""t 
",ulp",~nt. 

The lIce~ Ihall establish meu· 
urea to assure that tools . ,a,el. lnItru· 
menU. and other measurln, and test · 
Inl devices used In activities aHectln, 
Quality are properly controlled. call · 
brated. and adjusted at lpeclfled timet 
to maintain accuracy within ne«uary 
llmlts. 

171.117 Hlndll"l. u,..,~ . UMI Ihl"ln, 
rontrol. 

The lIce~ Ihall establish meas· 
ures to control. In accordance with tn· 
ItruCtlOns. the handllnl . Itoraae. ship· 
pin, . clean In, . and preservation of mao 
tertals and equipment to be uwd tn 
packallnl to prevent d&m.,e or dete · 
rtoratlon. When neceuary for partlcu· 
lar product.s. apeclal protective envl · 
ronments. auch as lnert ,as atmos· 
phere. and ~lflc moisture content 
and temperature levela mUit be apeel · 
fled and provided. 

• 71.1" .napK11on ..... to UMI ... ,.tln, 
_tUI. 

(a) The lIce~ thall establish meas· 
ures to lndlcatf' . by the UR of mark· 
lop luch u ttamPS. laIs. labell. rout· 
In' cards. or other tultable means. the 
ltatus of lnJpectlON and tesu per· 
formed upon lndlvldual lterN of the 
packarinl . Th~ meuurea mUit pro· 
vide for the Identification of lterN 
which have .. tlsfactortly passed ft · 
Qulred lnIpectlons and telts where 
necea6&ry to preclude In&dvert.ent by· 
p&S6lnl of the lnIpedlonl and telta. 

(b) The lIce~e thall .tablllh 
meuures to Identify the operattn, 
atatUl of components of the pack.,· 
In • . luch u laIrin, valve. and Iwltch· 
es. to prevent In&dvert.ent operation. 

171.125 

prevent t.helr In&dvert.ent ute or l05tal · 
latlon. The.v rr:euure. must lliclude . 
u appropriate . procedures for Identlf i· 
cation. documentation. wrrel tlon . 
dlaposltlon . and notlflcatlon to affecl · 
ed orlanLzatlons. Nonconformini 
Items must be reviewed &1' accepted . 
ftJected . repaired. or rn .. orked 1Il ac · 
cordance ... Ith documented procedures. 

• 71.133 Corrfftl •• Ktlon . 
The llceN~ Ihall establish meas· 

urel to &Mure that conditions adverse 
to Quality . tuch u deficiencies . dev l· 
atlons. defective m,terlal and equip· 
ment. and nonconformances. are 
pi 'omptly Identified and corrected. In 
the c:a.ae of a al~lficant condition ad · 
verae to Quality. the measures must 
&Mure that the caUle of t.he condition 
II determined and corrective action 
taken to preclude repetition. The Iden · 
tlflcatlon of the tl~lflcant condition 
adverae to Q\1allty. the cause of the 
condition. and the corrective action 
taken must be documented and report · 
ed to appropriate levels of manaie· 
ment. 

• 7J.l3S Quality Uluranc. recOrdl. 

(a) The lIce~e thall maintain IIUff\ · 

dent written recorda to furnish evl · 
dence of activities affectinl Quality. 
The records must lnclude the follow · 
lnI: dell~ records. records of Ule and 
the ftllults of reviews. l05pectiOns. 
tells. audits. monltorlnl of ... ork per· 
formance . and mat<erlals analyses. The 
recorda mUit lnclude closely related 
data luch u Qualifications of person· 
nel. procedur~ . and equipment. In · 
~tion and test records must . at a 
minimum. Identify the inspector or 
data reco:-der. the type of observation . 
the results. the IA-'eptability. and the 
action taken in connection ... Ith an y 
deflclencle. noted. Records must be 
Idf'ntiflable and retrievable . Records 
pert&1nlnl to the fabrication of the 
pack.,e must be retained for the life 
of the packale to ... hlch they apply . 

• 71.1S1 "'"ronronaln, _&eriali. ,.nt. 
... N",por:.nta. 

Recorda pertalnln, to the use of the 
packa,e for Ihlpment of radloae-tlve 
matertal mUit be retained for a period 
of two years after the Ihlpment. The UcenaH ahall establllh meU' 

urea to cont.rol matertu. paN. or 
componenta which do not conform to 
the IIcenaH't reQu1rement.a in order to 

(b) The lIce~e Ihall establish a 
recorda retention prornm ... hlch Is 
conalltent with the applicable rel'lla· 
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tiona, desl,natln, futon IUch as dura , 
tlon , )ocstion. and .. I,nf'd reaponal · 
bllit y , 

• 71 ,137 Audlla. 
Thf' 1I(,f'n5f''' Ihall carry out a com , 

prrh,' nsln' Iystem of plannrd and 
p('rlod ir audits to VI rUy compliance 
. 'Ith all asprcts of thf' quality usur· 
anC'r pro, ram and to delf'rmlne lhf' d · 
If'Ct h en(,55 of thf' prOllram , The audits 
must bfo ~rformed In aCt'ordamt' . 'Ith 
. ' ritten procf'durel or chf'Ckl1sts by ap· 
propr:atf'ly tralnt'd ~nonnel not 
ha"ln, dlrC'Ct relponslbllltit's in the 
ar!'as bfoln, audited , Audited relull$ 
must bf' documf'ntf'd and re\'ln.ed b)' 
manalt'ml'nt ha\'lnc responaiblllly In 
thr art'a audltf'd , Follo,,'· up acllor •. in· 
cluding re·audlt 01 deilclent areu. 
must M t.&Jten . ·her!' indicated. 

ApPE"DIX A-Dr:TEJIlI'"ATlO" 0,. A , un 
A. 

I , I'"OU IlADIOIIOc:LJDD 

(I) Por a aln.lt radlonuclldt of kno .. -n 
Idtnlll)', thf' \'alups of A , and A. an Lallen 
from Tablt A · I If IIs1f'd Ihtrl.' TtlI.' \'Iluf's A, 
and A. In Tablt A· I &1'1.' &lao appllcablt for 
radlonuclldn t'Ont&lned Ln (0. n) or (.,.. nI 
nl.'UlrOn lOuren. 

(2) For an)' aln.11.' ndlonuclldt whOM' 
Idtnlll)' 1& Ilno"'n but " 'hlch \a not 1I11l"d In 
Tablt A· I. Ihf' \'&IUtS of A, and A. are dl.'lf'r· 
D'llnl.'d It't"ordln, to thl.' follo,,·ln. pr~dure : 

(a ) If tht radlonuclldt I.'mlU only onl.' type 
of radiation, A, .. dl.'t.f'nnlned accordln, to 
thl.' rule, Ln C-l"IInphl (I) . 1I1l. (III) and IIv) 
of thla paraanph For radlonuclldes emit · 
Un, dlfrtrrnl Illnda or radlallon . A , \a the 
D'l0$1 reatncth·1.' v&lur of th~ dl.'t.f'nnlned 
for rach Illnd or radlallon . HO"'I.'\'Pr . In both 
eaM'S , A. \a rntrlctf'd to a madr.lum of 1000 
CI. II a parrnl nuclldl.' df'C&YI Into a Ihorter 
Ih'l.'d dauahtf'r with a h&lf ·IUe not rnat.f'r 
U\&n 10 daYI. A. \a calculall.'d for both thr 
paJ'l.'nt and the dallihur. and thl.' D'lore Urn· 
IUn, of thl.' two valuN \a ua\J1led to the 
parent nucllck' . 

eI) For ,amma emltt.f'n. A, \I det.f'nnined 
b)' the l'IIprnalon. 

• A, - eur1N 
r 

10 Cfa Ch. I (1-1-16 Edition) 

,,·hf'rl.' r \a thl.' ,amma,ny conatanl. corrt · 
IIPOndln, to lht d~ Ln R / h at I m per CI . 
tht numtM'r • resulU from tht chOice or I 
rtm / h at a dl&l&nCt' of J m u lhl.' refrrrncf' 
~'f"<Iulvalrnl ntf' . 

(1\) For X ·n)· rmllt.f'ra , A, II Mt.f'nnlntd 
b)' lhl.' atomic numbf'r of tht nuclld t' 

ror Z ~ &!I - A.· 1000 CI 
for Z > &!I - A,· 200 CI 
whl.'rr Z Ia tht alomlc number of the DU ' 

clldt. 
(111) For beta I.'mI ltf'ra , A . \a dtt.f'rmlnrd by 

!.hI.' ma"lmum beta enerl) (E..,) accordlni 
La Taulr A· 2: 

(Iv) FoI' alpha tmltlera, A , \a det.f'nnLntd 
by tht rllprtlollon: 

A,. 1000 A. 
whf'rl.' A. \a t h f' \'Ilut llated In Tabll.' A· J, 

(b) A. Ia thf' morl.' restrictive of thf' folio .. · 
Inl t .. ·o val Uti. 

(I) Tht corrl.'apondln. ft .: and 
W) Tht val ue A. obtalntd from Table A· 3 
(3) For an)' Iln,le ndlonuclldf' ,,'hOS<' 

Idtnllt)· \a unkno"'n , the \'Ilut of A , Ia turn 
to bf' t " '0 CI and the \'alut of A. \a t.&ken to 
be 0.002 CI. Ho,,"eHr , If tht alomlc numtM'r 
of tht radlonuclldt \.5 knOll'" to be less than 
12, thl.' valUt of A, \a Lakl.'n to N 10 CI and 
the valut of A. \a t.&ken to be 0.4 CI. 

11 . "I][TUIIES or RAlIIO"Ot'UDU. ~C'Lt1DI"C 
RADloACTln DECAY CHA'''. 

(I) For mlud fllollon producU lhl.' folio .. ·· 
Ln. activity IImlta may be aasumed If a dt · 
Lalll.'d anal)'sis of tht milltu~ \a not carTI .. d 
out 
A ,.tO CI 
A •• O .• CI 

(2) A Iln.lt radloactlVt dKaY chain \a con · 
a1dl.'red to be a Iln.lr radlonucllde ,,'hen thl' 
ndlonudldt5 are prf'lll'nt Ln thrlr natur&lly 
OCt'urrlnl proportions and no daulhlf'r nu · 
elide hu a half ·llft elthtr lon.er than 10 
daYI or lon.rr than thai of Lhl.' parenl nu · 
clldt . The acth'll)' 1.0 be Laktn InlO account 
and tht A, or A. \'Ilut from Table A· I 10 be 
applied are thOit corrrspondlni to tht 
parl.'nt nuclldl.' of that chain Whtn calculal · 
In. A. or A. valul.'l , ndunlon rmltlf'd by 
dau,tJtf'ra mUit bf' I'Onsldt~d Ho .. t\·tr , In 
thl.' cue of ndloaC'II\'f' drC' .. ) chains In 
which any dau,hll.'r nuelldt hu a half ·llft 
f'fthrr lonatr t.han 10 daYI or Iff'llf'f than 
t.hat of the Pl'rrnt nuclldt , thl.' partnt and 
dau,htl.'r nuelld" arr t'Onaldtrf'd to bf' ml" 
&.urea of different nuclides. 

(3) In thf' cue of a millture of dlfff'rf'nl 
radlonuclldl.'l, whf're tht Idl.'nllty and acllvl 
tf of t&l'h radlonuclldf' arf' Ilno,,·n . tht ptr · 
D'llIoIlble activity or ftC'h radlonuclldl' R " R. 
.. , R. II luch that p, + P. + . , F. \a not 
If'"t.f'f than unity. wherr 

'U8 



• 
'.rt 71, ~p. A 

P. 

P •• 

ToI&I Ktlvlt, of R. 
. ----

A,(R.) 

Tol.&I activity of )to 

A,(R.) 

(4) Whf'n th~ Icknllt, of nch radlonu · 
clldf' II !Lnoy.-n but th~ individual acth'llIf'5 
of IOmf' of tht radlonuclldel arf' not !LnoY,". 
tht fonnul. ,Ivtn In parqraph (3 ) II .p. 
plltd to t'llabllah lh~ valUf'1 of A, or A. L~ 
approprl.t~ . All th~ radlonuclldf'1 ... h05f' In · 
dlvldual acllvltlt. art not !Lno ... ·n Ithtlr tola l 
activity ... ·111. howtvtr . bt !Lno .. n ) arf' cla&5f'd 
In •• Inalt ITOUP and tht moat rtal rlc!l\·t 
valut of A, and A. appllcablt t.o any ont 01 
thf'm II Ult'd U t h t valut of A, or A. In th t 
dt'nomlnalor of Ihf' fraction 

. Tol.&I activity tlf R. 
P •• - .-

1&) Whf'rf' lht' Idf'ntll), of tach radlonu · 
clldt II !Lno". n bUI tht Ind ll'ldual acth Ity 01 
nont 01 Iht rad lonuc1ldts II !Lno",·n . thr 
moal rtltrlclh·t ",Iut 01 A, or A. applicabl e 
to any ont of tht rad lonuclldt'5 prtlltnl II 
adoptf'd u Ihf' appllcablt Vllut . 

A.(R •. R. . ft.) IIth~ valu~ of A. or A. u ap
propr1a~ for lh~ nuclide R .. R. . ft.. 

III ) Whf'n lhf' Idtntil), of nont of tht nu · 
clldtl II !Lnown. tht valut of A, II t.a&tn to 
bt t .. ,o CI and tht ",Iut of A. II taAf'n t.o bt 
0.002 CI. Ho".·t\·f'r . If alpha tm lttf'rI art 
!tno"'n t.o bt I.nl. lht valUt of A. II taAtn 
&0 bt 0.4 CI. 

TABLE A- 1-A. AND A. VALUES FOR RADIONUClIDES 

(See footnot ... , end of T.,.. 1.-1) 

A,(Ci) A.(Ci) 

127... . .............................. ActInium (lt9) .................. . 
228 ... ......................................................................... .. 
105 ... ................................ SiNef (~7) ...................... .. 
110m ... .................................. .. ..... .. .......................... .. 
111 ... ............. ........................................................ .. .. .. 
2~1_ ............................... ~(95) ............. .. 

1000 I 0.003 
10 4 
40 40 

7 7 
100 20 

8 0.008 
243_ ........................................................................ . 8 0008 I 

37101 (COf1'1)reued Of Argon (18) ...................... . 
unc:ofT1Jfeued) • . 

41101 (uncomprnsed) . ... ......... ................................ .. 
41 101 (COf1'1)rnsed) . .............................. .. ............... ... . 

1000 I 1000 

I 20 20 
1 1 

I 

73 ... .. ................................ ArNnic (33) .................... . 
74 ... ...................... .. .. _ ................................................ . 
71 ... .............................. .. .. .......... .............................. .. . 
n ... .................................. .......... _ ................... ........... . 
211aa ............. .. .... .. ........... Mtatine (85) .. ...... .......... . 

1000 400 
20 20 
10 10 

300 20 
200 7 

113 .......................... __ .... Gc-Id (79) .. .. .. ...... .. .. .... .. .. . 
1118_ ...... _ ............... _ .. _ .. .......... _ .................. ........... .. 
1118 ... ...... .................. _ ...... ............................... ........... . 1" ... ....... .. .......... .. ..................................................... . 
131 .. .............. ......... .. _ .. ... aw-.n (541) ................... .. 
133.., .............................. .. ........................................ . 1' .......... _ ........... _ ......................... ..... ......... _ ........ . 
7 .. .................................... IeryIIum (4) .................. .. 
aoe... ........................ -...... ..".,." (83) ......... _ ....... . . 
107 . ........ _._ ....... __ ....... ................. ......................... . 
110. .., ... ............. _ .. ..... _._ -_._ .. _ ............... .. 
11z.. .... _ .. __ ..... _ ..... ...... _._ ... _ .. _ .................... . 

200 200 
30 30 
40 20 

200 25 
40 I 40 
40 10 
20 ~ 

300 300 
5 5 

10 25 
100 4 

I I 

'119 

SpecifIC 
Ktlll ity (Ci / g) 

7.2 )( 10 
2.2 )( 10' 
3.1 x 10· 
4.7 >0: 10' 
1 . 6 ~ 10 ' 

32 
1.9 x 10 · ' 
1.0 ).. 10 ' 

~ 3 , 10 ' 
43 > 10 ' 
24 " 10' 
1.0 " 10 ' 
1.6 , 10' 
1.1 ,, 10' 
2 1 x 10' 
93 -.. 10 ' 
1.2 )( 10 ' 
25 ... 10 ' 
21 )( 10 ' 
8.7 " 10' 
~ . O " 10' 
7.3 10' 
3.5 )( 10 ' 
9 9 x 10' 
2.2 )( 10 ' 
1.2)( 10' 
1.5)( 10 ' 
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TABLE A- 1-A. AND A. VALUES FOR RADIOHUCLIDEs-Continued 

(See lootnoln al end 01 Table A-1) 
- -- --- - r ---- --.--

Symbol 01 radoonuc:hde ' Elemenl and alom.c 
, numbef 

------r-- -- - ----
24& .. ........ .. ..................... 1 8er\.loum (&7) ......... ..... .. 
77 . ............. .. .................. i Btom.ne (35) ................. .. 
12 .. ............................ I .......................................... . 
'" .............. .. .. : ............. 1 Cettlon (6) ...................... . 

249" .......................... ' Cah1orn.um (88) ............ .. 
2SOn ................ · ........ ····.1 .. .. .... · .... ·· .. · .. ··· .. · .. · .... · .. ·· .. ··· 
~,('.::::::.:::::::::::::::::.::::::.; ·~ .. i1·:;;·::::::::::::::::::: 
:2'c.":'.:::::::::::::::::::::::::::! '~' (e6i'::::::: : ::::::::::::: 
243r . ........................................................................ . 
244, . . ...................................................................... .. 
245,-. ............................................. _ ......................... . 

~ • .... ::.:.:.:::::::::::::::.] .~. (27;':::::::::::::::::::::: 
57co .. .. .. ................ .. ........ ·1 ........................................ . 
68"\ . ............................. 1 ....................................... .. 

it ·:::::::::::::::::::::::::::::::::I ·~=:~ :;~~:i :::::::::::::::: 
12e,. · .... ... .. .................... 1 c...um (55) ........ .. ......... .. 

~~~~· : : :.:::::::::::::::::::::::::I:::::::::::::::::::::::::::::.::::::::::::: 
134~ . ... .... .. .... ............................. .. .. .. ....................... .. .. 
13~ . ... .......................................... ............................ .. 
136. . ............ ............................................................. .. 
137c . ................................. .... ..................................... . 
.. C' . ........................ ... ....... Copper (2e) ................... .. 
17c . .. " ..................................................................... .. 
165 ... ............................. OysprC*lm (ee) ........... .. 
186.,. ........................................................................ .. 
118" .............. ................. Ert.Im (ee) .................... . 
171., .... .. ... ..... ............. . ....... .......... .................... . 
152"". . ...... ....... ......... .. EuropIUm (63) ............... .. 
1S2", ................... .. ........... .... ... .... .... ........ .................. . 
1~a. ................. .. ...................................................... .. 
1~ . ..................... .. ........................ .... ... .... ..... .......... .. 
11, ................................... Fluonne (8) ..................... . 
102, . .................................. Iron (21) ......................... .. 
56. . .................................. ...... _ .................................. . 
II .. : ... .............................. ......................................... .. 

.,20 

A,(u) 

1000 I 
70 I 

~ I 
1000 I 
1000 I 

20 1 

1000 : : 1 
100 ' 
300 . 

eo ' 
10 
2 
7 
2 

300 
10 

200 
8 

10 

:1 
~ I 

1000 : 
20 1 

~ I 
40 1 

1000 I 
1000 

10 I 
1000 , 

~ I 
eo , 

200 1 
100 I 

1000 

'0: I 
30

1 
20 
10 

.00 
20 
5 

1000 
10 

--~--

I $peCri IC 
A,(u) actIVity (u l g) 

1 
25 

6 
20 
60 
25 
20 
70 
30 
20 

100 
25 
20 

7 
0.002 , 
0.007 I 

0.009 I 
10 
10 
0.2 
0.009

1 0.01 
0.006 
0.006 
5 

80 
1000 

20 
7 

eoo 
40 

1000 
10 
10 
25 

7 
10 
2S 
25 
20 

200 
25 
20 
30 
10 
5 

10 
10 
I 

1000 
10 

1.8 ; 10 ' 
7 I ~ 10' 
. " ... 10' 

10' 
4.6 

1.& ; 10' 
59 ... 10' 
2.8· 10' 
26 · 10' 
5 1 ". 10 ' 
6.5 ... 10' 
2 8 ) 10' 
6 6 " 0 ' 
3.2 > 10' 

31 
1.3 " 10' 
6.5 , 10 ' 

3.2 >. 10 ' 
1.3 x I0· 
3.3 X 10' 
4.2 x 10 
8.2 x 10 

1.0 x l0 " 
3.6 }( 10 ' , 
3.0 >. 10' 
8.5 x l0 ' 
59 A l0' 
3 1 X 10' 
1 1 X l 0' 
9.2 '( 10' 
7.6 " 10' 
1.0 x 10' 
7.4 x 10' 
1.2 )( 10' 

8.8 )( 10 • 
7.4 :>. 10' 
88 , 10 

3.8 " 10' 
7.9 ,. 10' 
8 .2 " 10' 
2 .3 :>. 10 ' 
' .2· 10' 
24 -.; 10' 
2.2 10' 
1.8 " 10' 
1.5 " 0 ' 
1 4 >( 10' 
' .3", 10 ' 
7.300;10' 
2.2 ... 10' 
4' " 10' 



• 
'.rt 71, A". A 

TUL£ A- 1-A. AND A. VALUES FOR AAOIONUCLIDES-Continued 

(See footnol. et end of T ebIe A-I) 

--_ . ------,...--------- --
Element end etomlC 

number 

17(;e .................. .... ...... ...... Gelhum (31) ..... ....... . ..... . 
II ... ..... .. ...... ..... ............ ... .... ........... ............... ..... ....... . 
72.;. .... .. ................ ..... .. .. ...... .. ...... ....... ........... ....... .. .... . 
1S3 ... .... ............. .. ............ . Gedoenum (601) ........ .. . . . 
158"" ....... ........................... .... ......... ... ...... ..... .......... ... . 
1Ic. ....................... ........... GerrnenIum (32) .. ...... .. .. . 
71 .. ................................. . ...... ..... ...... ............. ........... . . 

A,(C) 

100 I 
20 
7 ' 

ZOO 1 

1~ 1 

SpeClf,C 
8C1IV'ty (C, I g) 

---4-

100 
20 

7 
100 
20 
10 

1000 

1.0,10 ' 
4.0 ) 10 ' 
3 1..- 10' 
36 ", 10' 
1.1 x l0· 
7.0 x l0· 
1.6 " 10 ' 

3,. ........... ......................... Hydrogen (1) ... T· ................ ......... ..... ... ..... ..... .. ...... ...... ...... ... .... ... .. .. 
T"",,",. 

181 .. .. ..................... ......... Hefnlum (72) ......... .. ...... .. 30 25 1.6 )( 10' 
187""'" ............................. Mercury (80) .. ................ .. ZOO 200 1 .6 x l0· 
187 ... ........ .. ........ ......... _ ........ ......... ..... .. .... ............... .. . 
203 ... .............. _ ....... ........ ............. .. ................... ........ . 
1ts6t.. ............ ....... ............ HoImaum (67) ..... ........... .. 

ZOO ZOO 25 x l0' 
80 25 1.4 • 10' 
30 ' 30 6.9 .. 10' 

123, .................................. iodine (S3) ...................... . 50 ' 50 1.9 x l0· 
12S. .. ... _ .................................... .......... .. ........ ..... ..... ... . 1000 i 70 1.7 )( 10' 
126. ....... .............. ... ..... .............................................. .. 40 I 10 7.8 )( 10 • 
128, ... .. ...... .. .. ................... .... .... ........ ............... ........... . 1000 I 2 1.6 )( 10" 
131, .. ................................ ........................................ .. . 

~E: :::::::::: : :: :::::: :: ::::: : =:: : :: :::::::::::::::::::::::::::::::::::::::::::1 

40 ' 10 1.2 ,, '0' 

~ I 7 1.l x l0 ' 
10 1.l x l0· 

8 1 8 2.7 x l0' 
13S. ........ .. ... .......... .... .... ... ........ .......... ....... ..... ... .. ... ... .. 
111................................. .. indium (48) .. .................. .. 
1 13rT\. ..... .... .. .................... .. ..... ........ ........ .. ... ............ . 
11~ .......................... ... .................... .. .. .................. . 

10 I 10 3 .5 x 10' 
30

1 
25 4.2 x l0· 

80
1 

10 1.6 x l0' 
30 ' 20 2.3 x 10' 

1151'1\. .. ........... .. .. ..... ... .. .. ............ ... ........... ... ............ .. 
180. . ..................... ............ InOum (77) ............. ..... .. .. 

100 ' 20 61 )(1 0' 
10 I 10 8 .2 x 10' 

182 .. ............................. .. . ........... ................. ..... ......... . 
11M .. .. ............................... ........... ............ .. ............... .. . 

20 , 10 t 1 x 10 • 
10 1 10 1.5 x 10 • 

42 . ............ .............. ......... ~(19) .... . 10 , 10 8 .0 x 10' 
43a .. .......... .. .................... ................ ........ .. .. .. ......... .. 
~ Ktypton (3&) ................. .. . 

(uncompeuecf) • . 

20 1 10 3.3 x 10' 

,.)0 I 100 84 )( 10' 

15m.. (eotnpr...." . .. ........ .. ..... .... ...... ...... .... .. .. .. .. . 
85 •• (uncomp....cf) . ..... .. ............. ........ .... .. ... .. .. .. .. . 
15 •• (eotnpr....". .... .... ................. . .. .. ...... .. ........ . 
87 •• (uncomp....cf) . ............. ... .... ............... ... _ .... . 
'7&1 (eotnpr....cf) . ........ ...... .. ...... .... .............. .. ....... .. 
1~ ........................... ..... ~num(57) .. .......... .. 

1~ 1 3 8 .4 ~ 10' 
1000 4.0 )( 10' 

5 1 5 4.0 '( 10 • 
20 1 20 2.8 >: 10' 

0 .1 I 0.6 2.1 :.. 10' 
30 30 5.6 x 10' 

&M . ................... .. .. ... .. .... L..o- epecIfic ec:WIty ......................... .......................... ... .. ...................... 
meteraa i - ... t 71 .4. 

1ny .................. .... ........ .. ~ (71) .. .. ............ .. . 
~ ........................... ..... .... ., r.e.on prOduCU .. . 

300 25 1.1 x l0· 
10 ' 0 .4 ................ ......... 

..... ........................... .... . MegneeIum (12) ... .......... . 
12 .. ................................. ...,."... (25) ........... .. 
.... .. ................................. ................ ....... _ .. .. .... .. ..... . 

I I 5.2 l( 10' 
5 5 44 , ,0 • 

20 20 13 :.. 10 • 
M.. ......................................... ................................. . 5 5 2.2 , '0 ' 
..................................... ~lIum (42) ..... .. ... . 100 20 4.7 '1( 10 ' 
13. ................................... Hllrogen (7) ................... .. 
12.. .................................. Ioctum (1 1 ) .................... . 

20 10 1.5 " 0' 

• • 1 .3 >o: JO • 

'721 



• , .. 71, A". A 10 al Ch. I (1.1-16 Itlltion) 

TABLE A- 1-A. AND A. VALUES FOR RAD'ONUClIDEs-ContJnued 

(SH tOOCnoles al end of Table A- I) 

I 
24, • ........ _ ................ ....... ............. ............. , ... " ......... . 
13m.. .. .......... .............. Neotloutn (41) ................. . 
15,.. ................................ .1 ................................ ........ . 
17,.. ............................... 1 .......... .................. ............ .. 

147 ... .............................. ! NeodymIum (&0) .... ........ . 

ili:~.··· •.•• ••••·•· •• • ••.•.. ····.··i ·~.'~·~ .· •• • ••••• ••• •• ·· •• ·.·I 
237 ... ............ ................ .. " NeptunIUm (13) .............. . 
231 .. .......... ..................... ........................................ .. 
185 ... ........ ........................ ; (NTI",m (7&) ................ .. 

~:~:::::::::::: ::::::::::::::: ::l:::::: :::::::::: ::::: :::::::::: :::::::::::: 
32 . .................................... : PhoIphorus(15) .... .. ...... . 
230 ... ................... " ......... .' Prowcbtllum 111) .......... .. 
231 ... .......................................................................... . 
233 ... .......... ........... .......... ........ .............. ........... .. ....... .. 
201 ... .... " .......................... lUd (82) ........................ . 
210.. .... " .................................................................... . 
212 ... .. .. .. ........................... ................ ................. ........ . 
103.- ... ............................ 1 Palladium (~) ............ .... . 
lOi..., · ........ · .. · .......... · .... ····1 .. · .. ··· .. · .... · .... ·· ........ · .. ·· .. · .... · 
147,. ............................. , Promethium (61) ............ . 

~~~.::::.:::: : ... ::: :::::: :::::::::! · p~i·~· i'i .. i:::::::::::::::::: 
142 ... ............................. j PraNOdymlum (51) ...... .. 

j~· ••• • •• ••••• •••• ·• •• ·.·:· ••• ·i .~~.~.'. •••••••••••••••••• 
238 ... .............................. .. PkItonIum (84) ................ . 
231 ... .. .................................. ........... .......................... .. 
2.0"' ........................ ... .. ... ........... _ .. .......................... .. 
241"' ........................... ......................... .. ..... .. ............. . 
242"' ... .................................................. .................. .. .. 
223.. ............................ .... Aedium (II) ................ .. . 
224 .. ................................ ....... ................................. .. 
226.,. ................ ..................................................... , .... . 
228 .. ... ..................................................................... .. 
• 1.. .. .................. ...... ... ..... RubIdium (37) ................ . 
16a. ... , .................................. " .................................... . 
• 7 .. .. ............................. .. ....................................... - .. 
.. ,,.\ur.I) _ ........... _...... . ...... ... ............... ... ........... .. 
116 .. ........................ _ ... .. AneNurn (7&) .. ............... . ,.7 .. ...................... ....... .................................. .. ........ .. 
1 ... ...... ................................... _ ............................. .. .. ',..,ur.!) .... .... .............. ......................................... .. 
103m.,................ .... ........ RhodIum (45) ............... .. . 

'122 

.,. - -~------ -
! 

A,IC) 

1 -

5 ' 2005 I 
1000 I 

20 , 20 I 

j ; j I, 

'~ : '~ 
5 I 0.005 . 

~ : ~ I 
eoo I 200 
200 I 200 
100 I 20 

30 , 30 
20 I 0.8 

2 0.002 
100 100 
20 20 

100 0.2 

,~ 1 7~ 
I 

100 I 20 
1000 , 25 

100 . 20 
200 I 0.2 

10 I 10 
300 20 
100 ' 100 
200 I 200 
300 20 
300 ' 20 

3 0 .003 I 
2 0 .002 , 
2 0.002 

1000 01 
3 0.003 

50 0 .2 
, OS 

10 0.05 
10 0 .05 
30 25 
30 , 30 

UoII,ml1ed 1 Unh'Tll1ed 
UnI.mrted UnIImIled 

100 20 
UnlImIted Unlimited. 

10 10 
UnIImMd. U"Wnvted . 

1000 1000 

SpecI" C 
KtrYlty (CI / g) 

11 .7 > 10' 
1.1 J{ 10 ' 
3.9 , 10' 
2.6 ", 10 ' 
11.0 Y 10' 
1.1 x 10 ' 
lI .l x l0 · ' 
4.6,10 
1.1 , 10 ' 
& 9 , 10 • 
2 .3 ) 10 ' 
7.3 Y 10' 
4.6 J{ 10' 
12 J( 10' 
5.3 x 10 ' 
2.9 x 10 ' 
3 .2 I'. 10' 

4.5 ). 10" 
2.1 ,I( 10' 
1.7 x 10' 

11.8 x 10 
1.4 x 10' 
7.5 x 10' 
2.1 x 10' 
1 .4 ).. 10 ' 
4.2 X 10 ' 
4.5 X 10 J 

1.2 x 10' 
6 .6 x lC' 
2.3 x 10 ' 
2.0 '" 10 ' 
1.2 X 10 ' 
8.8 ... 10 ' 
1.7 ).. 10 

6 .2 x 10 " 
2.3 I'. 10 ' 

1.1 X 10 ' 
3.9 >.. 10 ' 
5.0 " 10' 
1.6 x 10 ' 

10 
2.3 )0.. 10 ' 
11 .2 )0. 10' 
81 ).. 10' 

e.6 )0.. 10 • 
1.11 )0. 10 • 
1.1 )0. 10 ' 

311 ).. 10 • 
1.0 )0. 10' 

2.4 ' . 10 • 
3.2 x 10 ' 



• '.rt 71, 1.pp. A 

TABLE 1.- 1-1.. AND 1.. VALUES FOR RADIONUCUDES-Contin! ·:.d 

(See lootnotet at .,.s of Teble " - 1) 

....-01_ Elomont ...=,.""'" .. ~~I~ _ "'Q~ __ 
10Sa.......................... ..... ...................................... .. .. 200 25 
222 .. ............................ ... Radon (86) ... ... ..... ....... .. 10 2 
.7 .. .................................. RuthenaMn (~) ........ ... .... eo eo 
103.. ............................. ... ........................................... 30 25 

~~::::~: : :::::::::::::::::::::::: :~::i~:~;::::::::::::::::::::: 1Jl I ~ 
122 .. ................................ AntImony (51) .. .............. . 30 I ~ 

~:-~d" i: ~ 
31 .. .. ................................. SIlICOn (14) ............... ...... 100 I 20 
147.. ............................... ~num (62) .. .. ............ Unlimited I UnllrTllted 

j~::::: f:f (~, ;:: '~ i ,~ 
I6fn., ... ..................... SIrontIum (38) ...... ........... eo I 80 
1Sa....... ..................... .. ....................................... .. 30 I 30 

~":.:::: ::~~:::::: ::::::::::::::: :::: : ::~::::::::::::::::: ::: :::::::::::::: 1~ ! ~ 
::: .:::::::::~:~ :::::::::::::::::::: ::::::::::::::::::::::::::::::::::::::::::: ~g : 19 4 

.2..................................... .... .................................... .. 10 10 
y (uncomprnMCf)' ......... TnIu1l (1) .... .................... 1000 I 1000 
y (compressed)' ............. ...................... .. .. ................. 1000 1000 
y (ec:WaWd Iuminoua ........................................... 1000 1000 

peint) 
y (edaotbed on IOIId 

C*T*). 
y (~ted .. t.) .. .... _ .............................................. . 
y (OCher lorma) .. ....................... ...... .......................... .. 
112, . ................................ Tentalum (73) ............... . 
1~._ ............................. Terbium (65) ................. .. 
1IInr ................................ Technetium (43) .. ......... .. 
.... ........................................... _ ............................ . 
171ny . ........................................................................ . . 
17~ .............. .................... .......................................... . 
limy . ....... ...... ........ .... ...... ................ ... .... ...... ............. . .,. .......................................................................... .. 
125fn,. ............................. Tellurium (52) ................ .. 
127,.,. ..................................................................... .. . 
127y. ._ ..................... _ ................................... ......... .. 
1ZN. . ........................ _ . ............. _ .......................... . 
12e,. .................................................... ..................... . 
131 rn,. ............................ .. ....................................... .. 
1~ ._ ............................ ....................... ................ .. . . 

1000 

1000 I 

j l 
,ex: I 
1000 

10C1 
1000 
1000 
300 
300 
30 

100 
10 
7 

1000 

1000 
20 
20 
10 

1000 
e 

200 
.we 
100 
25 

100 
20 
20 
10 
10 
10 

7 

SpeCifiC 
ec:lMty (Cl / g ) 

8.2 x 10 ' 
1.5 x 10 ' 
5.5 )' 10 ' 
3.2 x 10' 
66 x 10' 
3.4 x 10' 

4.3 ,,- 10' 
3.9 )( 10 ' 
1.8 x 10· 
1.4 x 10' 
34 '( 10 ' 
8.2 x 10 ' 
1.5 )' 10' 
1.4 .<1 0' 
3.9 )' 10 ' 

20 . 10 • 
26 x 10 

44 x 10 ' 
1.0 x 10' 
44 X 10' 
1.1 x 10' 
3 .2 y 10 ' 
2.4 x 10' 
1.2 x 10 ' 
2.9 x1 0· 
1.5 " 10 ' 
3 6 ... 10' 
1.3 " 10 ' 
11.7 ) 10' 
11.7 ... 10 ' 
11.7),. 10 ' 

9 7 x 10 ' 

97 )" 10' 
11 7x 10 ' 
6 .2 .... 10 ' 
1.1 " 10 ' 
3.8 ,, '0 ' 
3.2 ),. 10 ' 
1.5 x 10' 

1.4 x 10" 
5.2 )( 10' 

1.7 x 10 ' 
1.8 x 10' 
4.0 x 10' 
2.6 x 10' 
2.5 x 10' 
2.0 x 10 ' 
8.0 x 10' 
3.1 X 10 ' 



• •• rt 71, A". A 10 Cfl Ch. I (1-1 ... I.Uti.") 

TABLE A- 1-A, ANO A, VALUES FOR RAOIONUCLIOES-Continued 

(See footnotes et end of T ebIe A-I) 

Symbol 01 redtonuclode , 
Element end etomlC 

number 

- ----r----

I Spec,flc 
ectrv,ty (Ci/g ) 

: I I 

i% ,: ,',: : :~~~71 1 ,] i J:~ , ,~:~,~: ~ 
232"" ................. ....... 1 ........ .................................. \ Unlimited ,Unlimited \ 1.1 X 10" 
234n ............. ...... ....... \................. ....... .... .............. . 10 ' 10 l 2.3 ;( 10' 
". (neturll) ................... ! ........................ ... ................ Unlimited ' Unlimited 2.2 x 10' 1 

". (lFTedlated)" ..................................................................... ............ , ..................................... ........... . 
2OQ.y, ............. .. ............ ..1 Thallium (81) ............ ... .. 20 20 I 58 ( 10 ' 

~~; .::::.:::::::.:::::::.::::::.:.. :.:::::::::':::::::::::::::::::::::::::::::\ ~ ~ I ~. ~ : ~g : 
204n .... .. ..................... ' ........................................... \ 300 10 I •. 3 ,.- 10 ' 
no,. . . ....... ... ....... ThulIUm (69) .......... ....... .. 300 I 10 " 6.0 >( 10 ' 
171.,. ..................... . .... '.,........ ............................. 1000 100 1.1 ,, 10 ' 
230, ...... ............ ......... , Ureneum (92) ........ ... .... .... , 100 1 01 2.7 x 10' 

~~"I (:::I ~~~~ :::jr ! ,Jill(1 
U (ennc:hed) I I .) 
< 20 percent ... ............................................ .. .. ..... .1 Unlimited , UnhrTll1ed (5ef1 Teble A-

20 percent Of greetef ..I .... ... ................................. .! 100 ' 01 I' (See Teble :~ 
I (depleled) ................. ..J .................... ....................... unhmlted : Unltrntted (See TUlle :~ , I l .) 
I (lFTect..ted)·" ............ ··'1 .................................................................... ......... ...... ................................ , 
4S- ....... ....... ........ ......... .. Venadlum (23) ....... .. ...... 6 6 1.7 x 10 ' 
181 . ..................... ........... Tungsten (74) .. ..... .. ........ 200 : 100 5.0 ;( 10 ' 
18S. ................. ............. .1........................................... 1000 i 25 9.7 x l0' 
187. ............ ................... .... ... .... ... ........... ............ ...... .0 I 20 7.0 x l0 ' 
127.. Xenon (S4) ............. ......... 70 , 70 2.8 x 10' 

(unc:ompeued)' . I 
127 •• (COfTIPreued)' .. ... ...... .. ................................... 5 I 
131 "'''' (COfTIPresaed)' .. ........................................... 10 
131~. ............... ............................ 100 

(uncomprnMCf) , 

133 .. 
(uncomprnMCf)' . 

133 •• (COfTIPresaed)' .............................................. .. 
135.. .. ............ .. .......................... . 

CuncompresaecS)' . 
13Ss. (COfTIPreeeod)' .............................................. .. 
'7, ................................... Yanum (31) ................... .. 
10, ................................... ................................... ....... . "1ny ............. _ .......................................................... . ", . .......................................................................... .. 

124 

1000 

5 
70 

2 
20 
10 
30 
30 

5 
10 

100 

1000 

5 
70 , 
20 
10 
30 
30 

28 x l0' 
1.0 x 10 ' 

1.0 ... 10' 

1.9 x l0 · 

I .I x l0· 
2.5 x 10' 

2.5 x 10' 
' .5 '( 10 

2.5 x 10' 
' .1)(10' 
2.5 )( 10' 



" 


