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A ll i dNJI S""kd SI}f(m LJp eyd, 0 J Andrew Tompkins (May /9, 2009) 

Probknl 

An Ide al Sealed Source Life Cycle 

J. AndrewTompkins 

In rlH': I. I:-:- t ~HJ ~ c;! r' , b ~ur il'f:-: to c()lnpli<lllt Ilnu lltnc! ~' JiSPO:-il[i()ll (If racli();) ([ IVC :,:cJIcJ ;"\OUfCC;': h .1 VC become 
apparc il t 'I'll :..: :-;ro r :. ~t :l rt~ \vit h :--hc c:\plo"j\·c gr()wrh of nuckar gaug-ing tc( h !l()I()gic~ III the 1960,,_ 
D()/Llb o r c!)rnp aniJ..: :' in the U.S. !n:1(lufncru[ctl "Duree:> anu rnan~' more createu nuclear ::\()Iu[iun~ to 

inuustri:ti g<L Uj...'1 i lJ!. Jl[O Ll !c m:; Today we Jo not ycr kn()w how Lnany Car 1,2, or 3 sources there arc in [he 
L'.~ There 3rt: . :l( lf1lHirnu tn, (lfl .; ,)f rholl"anJs or source", pcrhn[)::, hundreu:-- of tho u -': ;Inus of source . ..; l 

. \ ff()r0ablc tr a1E p o [f;.ttioll :,ol u(!( )11-' [U consoliuatc all of ti ICC ,,(Jure!.::=, allu Jisposiriun rarhw::ty~ for the:-:e 
~I)urcc:- Jo not ex i"" 

The [()()[ p r() blem )eem:, TO be a Ia.ck o f T1ece:-;~ary rq~L;l:Hory framework rh:lt ha:, allowcd all of tlle~c 
l'roblcrl'b ro accu Illul:tre to "' Irh no national plan for ,olving the problem. In the 1960s, l'u-238 dlsplaccJ 
Pu-239 for rnu:-:. [ neutro n :l ll J 3. lpha :, ouree ;lppl1cucion:-;. In the 1970~) the avaihbillty ofinL:xpensive :\iTI-
241 re::,ul teJ 1n ~ p luli r~[ati()n of low e!1L"l:gy gamma :\uurce~ L.1~ccl in nuclear gJJuf:-,ring, weU lo~.sing, 
p <lcc nl:l ke r:-\ , J oJ X ray fluofl:", ecIK e aprlic:Hion::; t-or e.,\anlpk. In rhe 1 980~, rapiJ cxpan~lon of wurlJ\\·lde 
pctlo ic Ll m c {piora r:io n resulted Hi t he.: expansion of .\m-241 SUUfce:-> into intt:rnatiut1:U locations. 
impro\' t::me[ll s of LcchnoJogy anu regulation re;,ulreJ in a change in i:,otopic di:,tribucion a:-; An1-241 made 
Pu-239 aoJ Pu-238 u b"oicrc. '\[any enly oucle;1r gaug!." tcchnologl<::::' have been rnadc ob::;olctc a:-: they 
were replaced by !lun- n uclear rcc h rl()I()hrie~. \,(/ith Llnce([aintie~ in source end uf life ui~positiun :1I1U 
inCrL:;l~eU (( . .: y ui rl · rn t: nr~ for ~ejd ClI :-;OU[CC securily, !luclear gauging technology i:-; the la~t choice for mndcrn 
proc e:-:;.; clll-!in t: t'r ing gau,l.rtng ~; I) l u ti (lrl~. 

()ver -he :-;allIC perinu, much wa~ lcarl)cJ about liccn:'lng LL\,<' di~position facilirie:, a:-; evi~ent by the 
c!O:-; litC of e::d~ · ui~po:~it\on t';1 n iHlc:; !d"c i\faxev l· ];l t ;-\. The cunent Ji f!-lcultie:, ill :,c;dt'J . __ ource d i.':po:-;ilion 
:,r:l rt \\ ·i rh auuption o f the 1'\ J. I XX/ pI)licy act u f 19K.), which createJ the ,';rate 1,1 .\Y..' compact :,)" tcOl we 

h ~I\'e [nd;]y. T! ll.";' rq~uht i()n crl·t1tl'J a ne\V re .~uJ.a ( )l" ~ framework :-;een [1$ promj:-;ll1g;H (he time. I [owcver, 
\lOW we (ccDJ!,n il. c ~ {har , Jc>r irc Jill' V(H H.llrlfC:l:,ioll:', [lie 1'.1],j.\XlI),\85 h~b not :-;()lved any ~()U[cC 
Ji:-;po, __ irio l1 p robkm:, 

UK <lll:,\.ver i:-> tn thc~e ~c;)leJ -.:( ju rC e di:-;po:,ioo r! p ;:()bkm~ is to aJopr:1 phuu:\uphy (0 corrcct the~c 
11...""J,! \' ILlt or \' i':' ~;ll(' :- , J el .;..:rn til ,e ;111 ilW .. .: rlm :\oluti()n, e:\ecute rh:1t :,oJurion until there I:' a rninirnal b:1clJ()~ ot 

::; tJu rcc __ to deal wirh, anJ tllCIl Icr the Incchanism;-; we l1;1ve creat<..:J :,olve this pn)bicm int() the forc:-;c t. ablc 
t uru[l" 

'J he pTl rnan phiiu ci Ophic:..d tenet of the iJcal :-Ic <'1. lcd :-;OUl"ce life f)· clt' (oUuw:,: You J() not allow rhe crc::tcion 
\, )r ImplH l :1 W m ) of "<.Lny ::,ourCe wh():--;c lb e CJnnO r be iu~tifieJ, which cannot be :1t(ordalJJy ;-;hjPI")cJ) or th:1t 
doc ;.; no[ bave a wcll-Jclinclf<.:d :lnJ :l! Ioruablc cli~]1u:,itlun rJthwny. 

S()iuli.on 

I·he r:lth for w'· rJ di c tate.; fh;1[ we fix rhe pr()blem bv embraCing the IJcal.)ourc(' 1,lfe cycle. 1n tigu n.: I \Vc 
Gill :-;ce some u f d-ll~ eiclTIent:, of [he iJeal :,ourct: li~-e cycle. '1'11<..: liCe cycle i:-;. broken uown into four 
portion:', m~n u f<lc [ure, use, con:,ouJntion) :1IlU disrositi()n. 

I TI"v f/.,p()f{w/r)fl Sajf!ly Risk/Of SOllrce Re("(JI't:r ...... 1'.1. CO/J.lequefu·e ojLt!(/ving RuuiJ)ucri\"(; Sourcc.I In Place ami Vulneroh/I..' 

DII <.! J/ I l.imired Tiwl.I"(Ju!"( Opr/(}III· or Delliu! ()j"SlliplI!enr, Griffin, J.,\1.. Leonard, L.E., PATRAM 2007. October 21-26, 
C007 . LA -UR-07-696\. 

Comment [ JMG1]: Should Llt: li, .~ _d l JI (I n) . I1 ~ 

. the fif1ll jrn~ d:e y ..lPVC·l{ 
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Tbc~c fo ur arbi tt J.ry c ) ('mcnr~ :tllo l,,\, us to fo(u::-; on ria . .: ideal Life cycle ph-.1.:icS that cv<.:ry ~ourcc )i1ouJ J go 
thro l!!{h b e r-ve en l11]rluf:k rUfl' dnu fi nal Ji:--:rosition. ;\:-; we cXJminc the I,'ariuu:, p h :Jsc:-, of the :,calcJ 

:-.ourcc life c.y d e \\'l' wil l pi ck :-- r CCiC1C o::tl11r!cs Jnd explure rhe aoortiuo Df lht: iJca\ life cycle model. 

MANUfACTURE, D E_ l GN, AN t) DISTRlB UTl O N 

Specia l Fa rrn Records: SW fI..!II ,l!, \v lth the manufacturing ph .... sc, we can sec the dC:--:1W), tC!lon.l', <lUU 
C\';tiu:1tlo n o f ~ourcc s with f L " tW (( [u natio na l stanuard:-:. : is vcry irnponJnt The scconu rlcrncnr is 
rl'.I-,~S (r :HjOf1 nf "ourccs a~ ~ p ccia t form with the lISl)OT. If a source cootaining an (Jcriviry g[catcr { h~lrt ,\ .... 

'iuantlt~ ) neeei> co be 'hlpped:H ,[)cciol focm intern<lciomdly tben lISl)OT (l'l)\[:;,\) nceJ.s CO evai ll otc 

tL~( da Ll anel j"s uc .'1 Ccrufic:1 tc ot Conlpcrcllt i\uthoriry (COC,\). One th (1CCt of th.i:-; commercial activ ity 
1S that "uu(\.. e ...: tlnt wt'(e n evcr ~hir~cd inrcrn:ltion:llly In<ly :-Itill be :-;hippcd uornc:-;tlGIU)' in the 1 I. ::' . :..:.:-: :-o c ll~ ' 

cCftl ftl 'd speu .1I (urm :-; n ur("c:; . l(l he manuf;!CrUfCr ;..';<Jcs (Jur of busiIlC:-i~ dH.: n the tl' ;.; t io~ rCCOflb rh:H were 

·:.'> H)S rflh: J :IS the k : . ..; i .-.: j lt Sd t" -CC i lt fi c l!l ( H'l arc !o:-:r. '["Ill solutiol1 is :.amr1c. nl : ~pcci~d f( It' 11 1 tcsr dau must 

rc :; t ... k \\I tt )', I)()T, wl ll . .: thcr df I J () ~ a C()C.\ i.-; ISSLll'd. or :1llcslgnareJ T;"pc H L O !lt:1incr that is a ft"uf( ... labk 
11)11 :.;( be Jv;ub hlc ro rr:m:-i po i""! ,.hi;, mo de) or scaled sourCe. l\fan~' of the problems with srKcial form 

ell',n, IO u J o cm nc rHa t ion th:tr We.: SlT t{)oay <lrc rh e l e :"l u lr of changc~ in r l.; .~l,jaW)11 be('\.vcen 1970 :1nJ 1974 

\\.'I) e l1 ,,: pl:cial fo rm 'd )l.l rcL':-' b e L,lI n e:l necl:s:-;iry ( (jr acnv lf il's J..-,.rre;:tter rhan the ,\: v:due 

'1 hI ()till:r ;-I:; P\.:CI o t d I i" s ;'H'c i:d to rn ) p:' ~)bkl11 1:-' the rccomml:nJl:d \\' ()rki llg lite (1\ \.\'J.) 0 [' :l sourCe. J t rh e 

In ~lIl, fl !c l"u n:( kb an H. \\·'L ()f 15 YClr:-, for 1 :-,ource, then the rc~rula(or (D(Yl ) i:-, i!,;l1 ing tn aV()ld c1a:-; ~ i t-y tng 

:1 sO Ut u : 11:-. :- p e cul form \vl1en the n-lanufacrurcr is slating the :-;(HlrCe ::-;nuu!J o nl y be u:-;co (or ~1 fi xed 

peri()d If;l :-;[x :c ial fo nr, ~ () ur Cl: i,,,; ,L!u in g lO become no rm:1 1 form, a Jeci:-;ion neeJ~ to be maJc as tu when 

to n:rire till' ~()urce from ~cr \ tc ... 'I 'h e lict..:n~c for til\,,: s()urCl: "hnulJ reLJuire d~~il suurCL':-; SCr\' lng L)cyonJ 

thl: R\\'J. have a Kn own anJ a f furJ :lblc uanspO[t;~ \I () tl optlO I: . The error here IS nOl makjng t he li ce nsec 

111:11";'1' a J c.:li :.- ic 111 b e forc the :-;OurCe bec()Jnl:S normal form :lllJ l:xtrJorJinar!! :1ctl()n~ arc necJeJ ro 1110Ve a 
~ i ~ 1 g! C S( )\..IJ:Cc 

SSD R T ilt.: :-. ....:;tkd ::i () lIn '~; ,inel de\'lce re,L,ri:-;tcy (S~I )It) c<":,d u ;diun of :'l)ur((.:s and devices 1:-; one part of th t: 

ide,1 Jlfc n 'd e p hilo~o p h v ch ar t'ulloioll:-; \vell. The rurjJ(l:-ie of the ~":)[)R ~yste rn i!" to justify the use for 

s(Jurc \,; (1 ( cll.." \ I ((" , to t'\';l l l)J te ( u llCtl on, and to JOCL1mellt the b~l:-;ic informacion. it is:t w nr te n rl:c o rd ! iu r 

Sl!l llll t H izc::; pcr rincn r cL u un :-; l)urcc.'s anJ Jevice:-; The records arc avaijablc tu governmenr;.d u :,c r" on­
line. ' l1: e 0[1.1 ,. !WO im[lcoVell1C ll ts that coulJ be maJe f"liuw: Une minoc [llece of infolma[[On the SSJ)H. [; 

mis~ill t! pt: ll.d i n~ ru the special fc)[rY\ character of the source. I':vc.n though it is [he DC}f:, n.:spon:;ibi h r:, to 

jSOUl' :l coe\, th e Nl,C', SS[)R (valunrinn shoulJ JOCLln1enr the ,pecial focm chacactec of the suurce 

(under pro[vtype t e ~tt ng) if it exisls. 

J\110 ilH.': 1 pL"llbk m is that :-;(1utce and device manufacturers need aCCe:,s to the S~DR Jataba"c .. \ftcr rhe 

9/1 1 ;lI tac k:-; nn~ \' 'OVe[ ll u lc ot al cnD li c :-i retaincd :lcees::; to thj~ inform:1tion. There. an.': !ilnl::'. when a 
rn;l l1 ufa c{\.Il c r n(" cd ~ i fl ()rlll~H i r )J1 "bou[ ()till"r m;1nut-:Lcturcr~! pr()JuCf~, If the ru r;10:-;C ur Ih\.: ~S[)R 

u : l"i U:-;iOII i ... {u k<.:e p raJjoac u vc 111; llt: ri • .d a ULh crs f r (J111 usin t[ the inform:1tlOn to taciliratc [hclr acrivitiL'~> 

the n r wo ulJ ~lI bnllt rh 1t !rlo:-;t sourCl rnatlu f:lcture rs (Cdt 1,2, and 3) c(JuJJ u e c()uokd () n to usc the 

in fflr 1l1<lUOn for :Ippr{) ', Lei rurl'0:-;e:-i. 

Malerial R t:g ib !r;.![ion. ()lIe 1l1111-llucicar aspect l)f tilll'11J () f li te for ~l~dcJ :,()urce:-; 1:-; the ()ri ,!2i n ()f the 

r: IJ :I)(lCu.v t' cl1u tl: r iaL T hi" i" u Lg r:1Ve c()n:-,ccjuence when c()nsiJering n final Ji:-;posiu.on of a radioJc t"l V C 

m:Hul:,1 i I" th :l.t m()~ t <..i1 :- P l):-; :!i :;it c:; ,Ire very conce[tled Jbout i (l () fJ.,~ nic, nun-radi()(!cDve irnpuriuc:-; in 

~() lIrn: In ;IH.:nal '1'11i :-:. (on~i d L" rall()n i:-i causeJ by rhc pote!1tJai u sc of lte:,uurcl C:()ll~er\'8.tinn, anJ Rccovery 

~ .\ ~ ) IIHPS. N.J 3G - It) ty J S ca le d RaLlio;J.Clivc Sourct'.s - Cla::.sllIellion 
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\ 0 rRCR:\) 3uthu ri ry ( 0 ICgUi:UC l;h, ll ll;l Crivl: wa~tc di:.;r0:-:irjon 0ite~, \X'hen Illarcn;d j~ purcha;-;ed fro m a 
:;OU[Ll: o r- rhe pa!:jrui:lr l:-:()[UPl: Ihcll.l cLfriflea te 0 :- ()ri,L,rln of rhe materi,),1 net:<.b w be recordeJ, flied, Jlld 

In ,:i n L·,i l1 u J , I~:l r e ~ord ro d llTljl l.l Te I hi:.; Iiluc h after [he (:tcr 1 ~:--;iJl: 

\'\'1111 rhl: dcm i ~ c (If p tl ctlo n:.; o f . il l' I '.~. :~ l' aic d :, Iturce indu..;t r ~ \\-'e arl: now Imrortlng:.;:,. :uficlnt yuannrie:-; 
of ,\111 2-l1, C: ~, ! 37, ;"I nc! CO-(t l. ~ f() m off "ho re. I : rile Il la ~ c ri jl \ I:' imrorrcd, the lZCR.\ (l1lrenr inform ;Hil)l1 
nced :-. rrJ lJL' i. C<l'!\)L: J and rc(orJcJ (, o m the tcH CI \.!, rl eI Jt Il~ ' d i:-:tribu[ing rhe iso[Oric m(ltcrial. 'lllj:--; 

intl>r tn:l w Hl \y·ill o n..l r be Il ceded at the d i ~p{)"iti()r1 pll:l:.;e ()f rhe ideal "ourCe life cycle 

_" Lloufaclu ri ng R ecords: \'\'"11(" ;; a :,; c ~lh.;.d :,OUfCe i" rn,lnufaccured, a record i:-: typicJII> geot.:.rateJ thal 
dC I.!li ;-; fill: r! U iVH'Y, i:.;()(()pt.: , (i ;uv, rr: ()Jcl. and buye r of;1 sc:tll'd :'()urce. Thl:' rccord i~ GI:led a productJor1 
lu,\.!;. \ V ! IC f l the :-r aJcd :';OU f u ' I:.; :.;u ld. :\ :,()Ll(Ce Ccni t-lc3re Jccompanie:.; rhe :,()urce during till' disrributi()n 
p ha~ c Th e ~ e manll f;lcturer '~ rt.:c ()rd~ a rc or- incalculable value in rbe linill dlspo:.;itiun pilase of the ufe 
u 'clc ,-\::; lung :1 ... the m anu facrurcr i:, in busine:.;:.;, aCCe:-;s to the:-:e record:-: is nor (l rypic31ly flot <l problem. 
! jfl\\·ever. W Ill':;) dH.: m,ul ufJcr u rcr goc:, out ofbusiot.':.;:.;. rhe:.;e primary rccurd:-; :.;ublim<1re likc :-;nO\\l in rhe 
de:-:crl. The r...:.g-ul:H()r '; enrity m u:-. l' <.:arrure [hese record:.; to r'Jcljjtatc ttnal di.sr{) ;-;ioon. If you Gtnnot Lenif)" 
what a :"\ou rcc i:-, w h e n..: it Clti ll '; frn m, <1nd who m:lde it; then how can you o tt"er any final di~ p() :-iiri()n for 
rht:se radiuac M\, t· scair...:d ;-; ourLC:';. \Vhat" wonder ful world ir wouJu be if the source ce rtific ate:; ~nd 
rroductiu n low. (r0 111 .\ (onS3llto Rese cl ll h Co rpo[aTiun [nu been carwred d uring ri le l i(i.::ll~ e te u n.inaclOCl 
ph:l:-:c u f th;;r b u~ine :,:; in th(.: 19 \,) IJ:-: 

In v ~lltory: Only \1..,11l'!1 3 ;-; U [c ,li! <1 ulrlmately a natio!lal invcntory ofr<1dlOaCrlVe ~e;:Jku :,;ou[ces eXl:)r can 

we, ",, ::i 1I<:.!ion. ptt.:t enJ t() m~lna ,i!,<.' (JUt scaled :"\ourCe::i. The US~lZC has begun the work of /l.;isembung a 
L ,s. 11"j\' c: !l W t\' or ';l"ak:d :-;OUfCL':-O and uevicl':-: (Cat I an d 2). By 20~1 0, rhey ~hollld ha\'c J f<1i.rI)' cOI l'l pk tL 
illv C: l1 m t )" to r C~H 1 :lnu .2 de vice;, >-.iuw i f rhe}' unly knc\I': rhe modl:1 number and manufacrurl:r o f rho::ie 
de\· ices u r for all C ar 1,2. ;1IH.13 ~()urcl':'; tlu:.; w()ulJ be a pc rfL'cr p~ar of rhe ufe cycle. f\l::In <l~unent o f 
:'OU fLC :; I ) \" licen:-:ed device :.t ll o\\'" :-: l'v alu;1[lon uf the :l l'kyuacy of mean:-: of transpo rt ilfld dc:tcr rn in t;s 
Wbl: lhcr we e m :1I'foru to m;.lk c. ubsoit- re oldl:[ :~Illllping racki,l,I.!Y:'; ur [lJ allow DOT C()C,\ for :-;pecial form 
cha r. .et cr ro bp,:t ' 

Seeurily: Tile [( ct: :! r impk rnl'llra rinl1 of ~l'cun~' rrotocol:.; has dt.:crea:.;ed relanve r i:-; k :IT :,ome licell . ..;ee 
fac ihl '.\.:'; ~\nJ !! rt..:,n l .... IrlCfe,l:-:e J th e JCll 1Jn J l o r "fford: ,b lc rran;-;rurt lJud di:'r():.;irioll (If I Il ;lfgll1aU~; u npl oycd 
Ca t I ,I nu 2 th.;V ICl':'. 'l lu:-: p~t rt'lu l l : H ft:.fo!u la ror:' ~ I rl":';'" cDupled with rhL \u,,:-; of m;Jny TYre [-) rJ.c k:I!!,l.' '' ha:-: 
c \; )( nh:HcJ rlw ;. (':l k d di:-:p o :-O; itlon i~sUl" 111 rhe I . :--;. :1:\ no other r{" (" en l OCCUfn'rlCc c(l uIJ. Sccurit> 
cnlllllH'lb llf:lt l.: '..vith ri:.;k (rh[l"~H) lor COrltl!lued ~rur({ge or lran~p()rr :::;houJd alway:- be <I coo:.;idl"fation uf 
:';O UfCl' ;tnd de VIce uj:.;nibutiol1 

>i~ (r i h ution: !f rhc :-:ouree \Va:' m(""Irt~lfacturcd, rhen i tcan be as:-;u!TIl:d thilr rhe[e will bt.:.a need to 
di:- Ilihutc rht..: , : )II (Ce o ~ J c\, i<.... c . ;\ I:tny larger dc\"icc:-: have unillLlc ch:lr:lcrt.:ri~rics; :-:ill". wei)J,ht, sh;lpc, 
:lcri.,. i[y that allow rhe u:, e of O il ) ' one or twO ~hirri ng rackag-e:.; 'l'he availability J.llJ affo.(cbbiliry 0t- the:-;e 
,.!-i r p ill l-: p ~( c!-: agl' :-: IlIU:,[ be I1l:1inrained lf we really hclleve that then.: will be a hnaJ di::-position of th('~;l' 
dn ·l l..e :-" ( .,: ourcc:-; ) in [h e flltu[l:. 

("hl" I )c .. isrt . !\1a l1U ::I C!\lring, JflJ l)l;-;rnbut!oll :,Jut: of :';ou[Ce proulluion will onl y ';ur rurt the :Ji.':pO:';;~<':l 
~ jJ c I ,r ;he lue:li life cy el l: tf Information I:'; collec ted and rewined in way:.; dc:.;ih1l.led to :-:upron fi(1~.d 
di -;,p j ,:,i lJnl1 . TL c a\a iiabwty ()t'g()od dOCLlnlCnr::!.t iol1 wiU alway:.; wu[k to [he aJ\·alu<lgt.: of !~n,d di-:'po:;;lion 
' ! he 1.\1 I, of good d oc ull1 enu tiU Il wul alway:, G1Use uncertainty Joel illcrea~c ri:-:k (cu:,r), which di:,ec'ly 
:.rft't t " ,ltT. )rd :tbJ.i ry ,\ ffurJabtlir~' i;-; ;llway:.; rhe barrier to appropriate di:-;ro:.;i[ion. [f wc du nc,r I1lan;J f,!L 
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the regulatory life cycle "UU pro\'iue appro[mate ui'I)()>lU()11 I)athways, unCe[[;llnt)' will alway, increase 
co,,; anu crea te a barrier to aft'ordabiliry\ 

SOURCE USE 

:\ealcd ;outCe, have bn'" iJl l"e In rhe U.S. ,ince the 1920';. when radium needle; maue their tir,t 
appcar:lncc. '1 'he Li i cT1:-;in g (It' sl' C!. lcd :-;()urcc U~C is wei! rcgulatLd and uocurnentcJ. \X/hcn I rCLfuc~t ~()urcc 
(cc ()rJ:-: frorn rcglilators I tyricil ly get liccn:-\c~) insrcctions, no[ict:' of nolauoo, anythjng but ,\ sourCe 
rccorJ. 

Records Reten tion: \X;hvn We collect ~()llrc c;-: fr ()m tl liCCT1:'CC" ::-:itc, un!y about S U'tl 11<1\'C a. fi.le with a 

~(iurcc CCrl1 flCltl: ltctcntJOrl of ;-:()llL:Cl' reeon_\:.; by liccll:'cc:, necL\:.; to be n·tarH .. bror~·. 

Financial Sure ty : T hi:-: p{lrric. ub f roric j;-: tYrica.II~· illvoked \\'11<.:n ucaLin,!2 with ~our("c nl;Uluf1cturing ~ite:-: 
where [h e poten r.t~ 1 f()[ cleanup cost; at the elld of COrp()[;lre life could ",I<u)' e~ceed the nJue of rhe 
c<Jl11l11ercial p r"pefrl char (e m ,li n,. T ht:rc i, another potential a'pect of , u rn )' that couJcl be applted to tlw 
.end of an iued source ii(e <" ) c l<..: , 'l'he concert of ~lllel)' i:-; beill~ lI~L'J in Inany c()unrric~ co mean that rhe 
,L;O\'l'rn nlCllt \,vhi c(~ rc;.!u b tc:, Ijccll :-> el:.:-> alld Ji:-:.ro~al :-;itc:-: al:->() will :,o(vc the raJioacrlv(' Inatcrial ui;-\po~iti()!l 
p ru b!n n by L~ kHl ,L:, y()ur :'.ulIrcl' f()r ~l fi;.;.eu rrice, ~ealcu :-;ourcc rake back rrogrilln:-: an.: :-.eel\ in ue vclopeu 
:1 ,'r: lll c C:: :l nd lk vl"l o rL llg C()lliltril':' ril e worlJ over The ide;) of take back is that, t"or a :,mall fcc (550 for ;\ 
;"\flU[Cl' f)[ S:jk fo r J t elc th erar~' hl':uJ)", society can in:,ure that the cost ut- con:-:.oiiuation and final disro:ii(ion 
::J r~ k !l( l\\ ' n to :111 JIl J ",ul flo t lnhibit the licensee from rcspo!lsibl~' cli:->p():, iti oning hi:, :,ource:, aud devicL:'. l 
have been told tl l :i t wc will nut Ju thi:-:- in the U.S" l"m jll:->l nut :,urc wh~' rerno"lIl~ the uncertainty, ;:lnu 
l()we ri ll,8" eh e e;,;, pl' !\~ C i:-, (lot a !£OOU iuea. 

CO NSOLIDATION 

Need for Consolida lO rs: COII,olJuation t, a neee"ar; part of ,0urCe di,po>loon in tb2t the more ,ourCe; 
that arc avaLlabk for di,po,al at olle time, the lower the unit cost of the fin,,1 di,po,ioon will be. 

In ten I'ear> uf ;e"led ,ource r<;c () ver)" OSI, Project ha:; reeovC(ed 20,000 source;. If everl' one of tho,e 
reC()vcrie~ haJ been lilnitcu to 2-3 ~(Jurce~ ar a ti111C, we wuulu have ()niy rccovereu :1 (ew thou:-,and froln a 
co:-: ! and m:1np() wcr pcr:-,rective 

Re tu rn to Manufac tu rer: The f,,:~ r lhat ,ome manuracturer; will accept their "b,oicte devic", (;ouree,; 
for consn!iJatiorl l :i ot-bu:.-:inc:->s ne(' c.,,:,-,; Lty. Ie l~ imros.:-;!blc (0 ,'ell new unit:-: if you wi.!l not recover (hc ()IJ. 
I f()"'l'ver. tile ac \,.urrt u!;H ion o f (l Id nuc!c:u g-~lll!-! C:-> i~ a corpuratL financialliabilit\· if thL'fC i:-> no di~r():,al 

path '['hi; wa , illustrated yuite ,"ccinerl" in 20U3 wheo wc discovered that moisture den,it\ i.:auge 
rnanll ~~a c tur ( TS we re no longer acccrti ng combination -;-;ou(Ces (;\mHe/C:.-:- 137 in one cap::; ldc, known a:' a 

curnbi-:,ou ru.:) . \Vhen wc (Iue~tioned the practice the rnanuractufC[:-' rOinkd out th:1( tilLY hau rcacheu the 
limi t of eorpoLlte liability for that one tl'pC of ,ource. and that when the ~ovcrnmcnt provtded an outlcc 
t-ur rj'l(.,: ir combi-sourcc invcIHori {.; :o-: rhc.: )" woulJ re:,u\ne combi-;.;c)UrCl' coo:'ob u'ati()!l ()ver the next ycar. 
():\I( ['wlccr Licvclored a pia" and bega" dcalrng \\,Irh rlle';e rroblcm source,. 

PGlckaging : 1 n ~L(l lJcal W()rlJ \Ve !nax.in1i.l.~ thc number or :1ctivity of :>c;ded Sl)urce.:-; per dL~posal r:lck ay:l' 
Tili:-> i:, June to millilllll.e the rer unit cost (or disr()~i!lun. lJaci<aJ,ring for (\i"ro:-:.irion i:-; ortJmai \.vhe!l it i~ 

l'e rro rmcd ll Lle' rime ro keep d{)"" .\1.:\1(,\ and labor co" to the ab,olu[L' rninirnum. To rackage for 
Ul:::poslrion, it i~ !jeces:-;~lry to know the \,\:'aste ,\ccept8flcc Criteria of the ul:-\po;-:..iti{ln :-:.ite and the nl'cJ~ of 

-, Heall h Physics Soci et y Dis cu <.) s ion PJ.pcr, ." Actions Needed 10 Belf~t Secure Vulnerable Radioacti ..... e Sources: A 
COlll~lflpora ry Rt!POIl ", Sq::l. 8 200.5. 



/-1 11 Jdrdi Jc.lld JOllr(e Lje Cj de ~J I Andrew T()mpkins (May 19. 2009) 

the "' ;: "n: ce liitlorinn oftlcialt'o r rhe dispo;lrto[} package, Optimal pcrtormanec In this area lends Itseli' to 

\vell L':,,;tal) l i:~h cJ dl:-;po ;; iti ()11 p;Jth\\'C\Ys 

AJfordability: The take back pwgr:lll1s o f rh e Sourh :\mencan naCtons arc" torel,en example of 
a t f()[ cL.l b ili[l'. \Vhe ll 1 inLIUlred a;)out p rtc ing with I)ne of my coUeagues 1 was told SSG for a simple gauge 
and "'vcra l riHHlsan d for" tdethl'l'ajl\' llC'ad, To my mind. this was the most absolute bare: b()n~s exa mple 

(It a ttl 'l'ehbwt\, I'he co sts arc not escc"ive; they do not creatc a barrier to disposition, It is)(1 the pubbc 
illteresr for he:t\ ciJ, ;a fcty . and security that sourCes move dnwn the disposition pathway ",hen they arc no 
I()nger ileedl'd. 

G uarante ed Disp osition: \Vhl' would vou license a source f()[ manufacture. distnbution, and usc if y()U 

J() n )1 know for ccrr:lin \vhat the Jlstribution pathway cn cau::;. l;ur tran:-:uranic .scaled source:), the[(.~ wa", 
Ill) p ,lr\t \\'ay fm dis[)o,itioll l ro ]'ll t9S5 - 2001. when the Off-Site Source Rccovefl' Project began regu lar 

recove ries of l'u-239, :\ 01 241, and l'll·238 scaled source" Other than recycle of large ,\01Be sources for 
ril e wc r logging inJusrfy ( 5 Ci), thefl' i:-; no uther U. S. dispo:,ition pathway for these sourCe:). \,('h ;J.[ wa~ 

fOUI1d in 1990-2UUO, was that invento ries of excess TRL suurces languisheJ allover the country because 

of a lack of dis[)osiooll 

T ranspo rlablt:: [f the scaled sourCe worlJ were truh ideal, all scaled sourCes owner" of Ie,,:; than A, or ,\, 
quan t) ties of activity would be alJic to self ship these units to a consolidation site, However, thaI would 

[e'-Juice that at the end of life OJ ""utce or device the SOUIce must be "hippabl~. by whatever method got it 
to the Lus t'!mcc to "tart with, l r it costs SIOO,OOO to move a 520.000 scif-contatncJ uradiat()[, then the 

device" not shippable. Sec AffordabiIity above, 

l'hi" m cell" tha t p rior to rciinclulShing 'reCl':\ COi'il1 COe,\ on source, or making 'j'~pe B containers 
obs l, h.:\(" , the n,; .~ula t( )r nccJ s to ;lsk irsc lt how mall!' unit;.; arc bcin~ ~ t randcJ in the public sector that wiU 

now l!J.;;;t cx.orbltJ Ol :'. 1 lOIS to tra nsport - rn.uch less disposition. Sec need for current scaled source 

In ve n to ry abo ve o f sourc <:s 3nJ deVI Ces bv m anufactur<:r, I':veo better if a ucensee hold a sourCe whose 

t lall'po n abiliry is "bout t ,) be te rm lnateJ, perhaps rire\' should be informed of such, this would [elillire" 
much 1110n.: inleractive rc! ation:-;hip with licensees ~ll1d tran:.-;port rcgulaturs than currently c>.i:.;rs. 

Documen lation: The nl'cJ for J(>cu!l1cntatiol1 i:-; not IIC\\', \'\<'irh the litit-,riou:, nature of o u r s()ci l't-y . it i~ 

not ~u r p ri~i !l.l; lha l t..: n titic~ acccr ri llg radioactive :,cak:J sources for di:-;p0:iition nccJ papc["',vork. \ f t L'!' aU 
IU Pl' !" i.·; J fo!;m tIt" ~hiclding (for l.t tig~~t ion) The wa:itc acceptance criteria uf variou:i di ;; po.-.al :;itc:i V:H)' 

from the rigo[()us visu,,] eX<lminarion "nd accqltablc KoowleJge practices of " t" S,\' (\XI!PP) to the ,imrlc 
('e o r/Jutio" o f cont <:11[ fil! IZ , -226 Jispos31. \iodcrn RC1C\ avoidance aq,,'Lles for" modicum of 
k'HJ\', i"d),,' "bout rh e sourCe or dL'vice rnodei and l11arkin,,'" This paper t.rail shuuld be maintained at !cost 
i () ~"l'. ~r .'\ jl frc r the :,ouru.: i:i tn the grounJ Of the Ji;-;I)o:->al :-;itc clo:->cJ. 

Consol idalion P athwa y to D isposition: The c()nsoltJation of sealed sources really on.ly works well whLII 
l he c()r1Jition:-> of accq>tancc tor cOl1;-o;oJidation and fllJal di~Do~in()n :::Ire known. ! ·~very()nL will reco g ni ze 

th~ " pportll l1 ity for creatioll of" Iq ;ac )' of scaled ,ources with no dlSpo"tion pad1way, Off-site source 
[ccoven ' i, prohibiteJ from accep Ling sourCes that arc not dlSpo"tionalJic, 

ISPO ITION 

,\ I. , ge spoke in the wheel of an ideal scaled source life c\'cle is the availability o J' J iflHdablc rlnal 
Ji ' i'u ; itioJl , J u, t like Consolidation above, D ISposition (eeluires documentarion, packaging, transportation, 
and "" affordable disposal s ite th" t i, licensed tor the particular sealeJ sources necdill,li disposition, Since 

;. Pt'cf Review report on J)ocullleI1Lllion for ACceplJbk knowkclg~ for ofTl-{ U se3led Sources. 

LAUR·09·"~ppp 
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U::. U ':c.J.l t.J :;{) urn=~ ar t.: '- Ul rl qd ~< b~il1g di ' ? v:;itiOflLJ:l1 the NN:;:\ W1PP si{t, wt: \\,'l li POI JI:-'(l l ~ ~ th.i_~ 

p:HllI'.i:i\- III llt-r;u!, In.1o,,·aJ , w~· w Ill !<)LUS I)n lh t.: low-level wa~rt.: rathw;JI' r-u r bu:dg:lInma $c:leJ :;()urec~ 

::-;inct.: !9:iS ;I (l . ,j the Jd .-. ptl()11 o f r>.lblic law 94-240 (J'-'::irionallow Ixvel wa:,!t.: Pohc), '-\C(), WI:: have had a 

~ : ' ~l ( il1 " f ~l at': p anicl fl;li nt u.-' a ~lC" CI~jll rac r ~ (L'sp(Hl ,ihlc tor ~iting ncw I L\XI JbPO~1I1 :HC,IS To JaIl: n() ncw 
lbp(J~;11 "Itt! ,; c:n t o r Ih l.: \1.J ~ ; i' ~:rp i nver have 1x1.:1l ~ltl.:J 

1"hl.: : lll l ~ nl.:w .!i, p ' hJ] ~ite i~ in -l'l.:Xa~ with a verI' lillutcJ compaer :To:a~ and VL'cmurH) and h· .. :(' f'tl 
\ g<: llf )" U~ t.: -J hc 34 c',h Tl'I' n ~ t :J rL' .' ldt withuut an J.1,\'\' rathway for dwir ra d;O:lCDVl; ,",eakd ~O\l[ce~ If. 

~, l1. u· 14 j ~Jr~ : \\it: In nu t ~ Il r!ll j :-;t d l;'\ r ~()mcth.in,,-,: i,; wron g wuh tht: tt:gularor;; trameWOl k, then pcrhar:; we 
:11'1.: nl~~ing the poiot \ \ H ho u t .J. known allJ rcbabk Ji~po~l liun rathway, an IJeal ~e:)kJ I1fe c~) l.;k e lnfliJt 

"_'i; ,I I ,i ct n-, n.: ~ will h lljd :~c ,dt: d ,",ourcc~ lInlil they go ballk.. llpl Uf Jhp()~itlon path",:!\,:; b~Y(): ll l' J\ 'iltbbk 
a~ the j,'ed l.:f :ll :!IJ "<.:rnfJ,n :t m()\'l'~ l'i [ccover anJ dl~rO~e I) i .JnwanrcJ ~ouree~,:l~:1 ri~k reJucoon 

n1e:H UI t: 

j'hc ' 1II1 t. ~' ! () S R )Jm jt:cl t::\1_~I ' tll'o, ' i ': thc (:on f'n '" :- p t:cir"icaliy J e~ i ~;f\ :1tcd thc I)epilrtment ot 1':nL' l l."\' ;'Ii, 

(ile ll i~ ]1" ~l'r 'l [ (Ii' ,U'\: r- l n:lI ( C l., ~~·( {( ;,[,C(' r:id ]<>. IL : ,-,-e !l);][erlJi an d TRl' ~t'\lIcJ ~flurCt:~ WCl~ r l l~' lir~ t 

;jl!li m,,, r nb\"lO) L.l ~ uf til )~e p;lth~, ,1 :, ~ I1L"1:JIC ~ htl; 1 I Iowt:vCL WID( ;ll .. )()ut C~-137 _ :)r-90, and C() ....(,V ~t:;1kJ 

-," o u r.:\. ~;' Sh"ulti j '·l·dl.!ru : c ,. 'U! ~ ~' _, be l::_\Pt:11JCJ on con~()hJ;lcil)n a nJ di~p()si uuo <)f ; JC I;I'/ ~l !;l i Tt.. ~t :d l\ I 

~(lurct.:: . I _ q~t; ~! IJ ..; ·n::.. l1)1-

It \'\ill bd i, .. \ ~ in I ~ (' I t\.-~ ~ " '-ll , J ';OUl CI.: life cytk then thc :\,jSWCI l~ ~'mph:lUcall)', "yc~i" It willlJC rn,ln) 
\ ,::lrI' UIlCllht: Lnlm: L' , ~ , h.t~ ~CCt.:S( ' () llcemeJ J J ,\'{,' O( CTCC Jlsp()s,d In the ~ ru ertm, It I '; tnt 

rl"':p orl '. lluh"" o f vf) ~' c:tlln 1l' 1H t tl gll:1 ril ntet: dlC final Ji~p(Jsition of raJioactive ~cl.lcd ~;uurce~ rn" t >Ire 
l i('; l'I1,-.n l fl Jf U~t· ill Iht: p ub!H._ ~ cdt Jt 

If D() J -J :'\!I\l ~ \ 1.; ~(,i'l~ ~II bt ' n jwctt:J to [CCUVl'r, cun ~, )!id:ltc, tr;Jn~p()rt> :inti di~llo~inon AI bt·t:l/~amm;:l 

;-'()LI~ [e~ In !l it:' U S u _~ln ~ I' CJ CI ,l l r(~(>urcc", chcn thc), ~. ho:.l iJ bc ~peClflclUy aurhurii'<.:d :lnJ fun deJ by tilt 

C!l n (.!l ., -<, _~ for rru.'i ac: tl\1ty j'(}d.lY. i:wre arc admlni:-;tral()r~ In lhe U.S_ j!ovcrnmenr COllccrnc ,,: :,hJ t l<~ :- :\ 

I~ [:<,1 ' ,J ill J .... ll tl'r:/ l'd 1.:,1 I'hi" ;lc!i,i[} t'l l i~ interim 1",lthwCi.Y l.<.: cd ~ It) Gc .n:ldl' explicit until;) por n! '\1 
tl1ne wJwu ,h,,' ", ..,. , c comp:w t s \'~tcr:l I~ m;"\I ;.;.HlaUy functional ,\ nev,' DOL (;'1'C(. Ji,.;pn~al faL~II \' i~ be ll l~ 

louteJ a ~ tht" tin,d N iut:l o n to ~cakJ source di~po~icion It will be rnany ycar~ ' " ~: ,, 2015-2020) bd( Jlt:: .~ 

nt.:w Jisr'l ..,ll 'iltt is aV'ldabk 

rhe ~ ' oITl ... t, ' rILt, ,lr;l( ~I\p l't.:d to transp()ft;n:ion ~'llJ c()n~OUd3cion abovc nuw duwn ro Disposition 
;\f!; .>ld:J.bJt, Llo( lUf:, ~·o t .l ulc , I I "I h portable, eon~oliJ<1tablc, 'J ll e tIme packaw n" , known, g ll J t IntccJ 
Jl~po'~ilio n p,. :hw:lv U~ ;1 11 p2rl , ,{ lhe iJcallife C)elt:. W llcthc( I[ i~ :-1 sratc liccn,';eJ di~posill ~i n: ur a 
1:t:Jl III rL so urCl,: !l~cJ as an Interi m rnca,;urc, I[ ll1;ike~ no Jit"fcrt:llCe (D The lJcen~\!t: or mu~ ( ~ta re rc~ula[() {-; 

:1, lUll.:; .~ ~ !l l("' Sn \lt tn r:h lv C" [" ;t proper locaTion whcll rhey :l.rC unwanteJ. I'he only peo r le it 'rul\' !i:.a k <.: ~ 

a Ihttl."" ': 0: T' ) :.I1C :Sf~t( ! ,L\\I Comracts rrying to collect cxport ft:c~ on LJ .\'\' t'or wluch !h e}' Jo no t intt:nJ 

ttl r~'" idL !: Ji.~pi")~m v n pa[liw;)1 

In -" u l .,nlJr;: , th e iJ:..:: :1 ~ L.l kd ~()lIrCL' life c),Llt: J(m,lI1d~ only one ba,;ic tt:nl.:t, "Do nut 8110w the 
Ill:tm! f.J{iI)fl"t :1 ']( .1 di ~l r i bl l! i " 1 1 of ~1'"Ic J sources f()!: which, the r(' t' ulato(~ (r:lml'W()(k l~ nut cmn[)lue If 
r lli.' '- \i ,t:m tl lJI eXl ~1 3 It:l tial- J()C~ n"t ~t:cm "iJeal,> lht:]) change til ,' rq.';uhlOl \ tr;trncwurk to a C' l\nmun 
-'; CI'~~ :lpp to ;t,,:'11 In :t t ha~ kn(Jwll r:lthways, Wl[h known ;lnJ afCordabk C()~[..; 

II(. IHlrt· "f Ull'-eQ;.:llflP.' 11"1 1h~' ~e ~ ; ' .I'l-t! 'l)lIrec COl1trol rathw ~ y ~ j,; hllJ,h Tilt: rricc 0 ' u'llw()WII 
JI .p ' :' ~(n ( )n !:a: ,, :)urce~ will ~-vc n tl.l,dk <. :nch ur With our :lbil;{) tu C()iltm! ~ he~t: ncct.:s~'lr.y but h:u,arJou~ 
lll'fI'. ' 1l1l' alnt: to a ... , I ~ n()w ['ht: chang:t:~ nt:edcJ ;\1"(" well undcr~rooJ I~vct\'unt: wanl~.1 "crad lt.: [<) 
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gCJVl' :'c ,ticd "OU((c life cyd l', '~ bu t whu will be rhe ~-lrS( tn !ll<lkl: all ofrhc changes Ill'(c;-;snry to m~lkc the 
\\,:o d d '; ;itc t"li)[H :-,cakd ~()urCl":-; / Dr U:-i anJ our ro~tl'rit~· 

The bi!-!.,l~l',;t part 0 1 t ht; {' .S. :,cakJ :-,ourcc problem J:-' ho\\,; [0 compel hCl'n:-iing, [[an~r()rtJtjOf1. ano 

tii:-;p().-.;itio n n': f! J ~ •• r(l ry ell: lllC llt:-: ( I) il1ll'J_~r(lrl' (helr [u.luin:lllcllt>- ano work (O,\2:CdllT. ()nl~' \vhcll alt cicmcllt::, 

[l';.!,uL.n ng: :'L'aIcJ ;-,OU[Cl':-i in [h e..: L1 S :HC \v()[kJng [()\v~Lfd the ::dimc g()al, will we achieve..: an ideal "calcJ 

:'1) lI rI.. C I:fc c ~dt.: 
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