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SOBJECT: Safety Annex Prepare41or 3TF 1 •OPERATION UDWJNO (~ 

Thia diac~salon concer111 the •a!ety problems at aociated with the abippiD.g of 
compOllente which may offer 1ome hasarcl • · · · · 
menta. 

CURTISS 

Sanitized by NN-523 
on 2/5' /f ~ 

The lledwiu& ahipmenta allocatecl for surface tru.aportation via the Curti.1a are 
highly cliver•Wed, extraordinarily expensive, an.cl may present complex haza:rda 
UDder riolently untoward circv.mata.nc:ea. 

However, the pretence of a technically qualified 1cieatiat alOAI with the ahip• 
ment will do more to prepare for emergencie1 than any 1peculative procedure• 
ad expensive emer1ency equipment, purchased eapecially for the job, coalcl 
contribute. It ahould be pointed out that everything included iD the Curti11 ship-
ment hu been hanc:lled before on teat opezationa, althCN&h thia is pr~tablylth•e·· ••• 
moat compl~ ahipmezat yet made. , ~ ~ ~,.. . . . ,_ . : _ ! 

Tritium BEST COPY AVAILABLE '-\' 1 ~ t 0 : . 11-7& .,,j 1 
~ ~· ' 

Tritiam, a radioactive iaotope of hydrogen. is com'buatihle, hi1bly toxic and 
quite expe!Ulive. It'• combu1tible propertie1 offer no problem aiace the amoant 
of uitium &• a volume of 1a1 ia ao amall that tta chemical energy may \te n.e1lectecl. 
The value of the tritium, m exc••• ol one million dollar•, calla for more than 
the u1ual amow:a.t of care in the protection of the container• and their cont.Db 
and iA coa1ideration bein& pvu to aalvage. 

Tritium muat be considered a1 a highly toslc element because of it• radioactivity. 
However, it ia carried in ca1e1 which, while not yet proven ill stockpile experience, 
have beea aubjected to careful enameering and te1ti.Dg. The tritium will be carried 
at high pressure (thouaand1 of polmda) ill small 1 e11 ateel bottl~• which have · 
been deaiped to a 1trengt:h of fou.r ·time1 the ac pressure ud have beell teated 
to an exce11 preaaure of &t leaat 50'9. Tb.eae er cont&iner1 are carried wide 
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of la.r1•r coatalner• which are. themtelY••• pr•••ur• ae&led and teated to with1tand 
tbe laa'er preaaure that would accwrmlat. ID t.he 1ar1er container if the 1maller 
contamer thould leak out of all it1 content1. !'Urthermo~e, the larger container ii 
pra.icted with a prea•ve 1•1• wllich will be checktcl perio4lically to aee if there ha1 
bee& a leak ill the iDDer contalaer, Portable momtorf.n1 device• Yill, from time 

· to time, l>• u1ad to monitor for the preaence of eYcn aegligible amou.ate of triti.zn; 
the 1tora11 area of the Qartias will be CClllttaDtly moDitore4. 

-

A8i'• from the reqcalrad careful bandlma of trltham contai.Dera ua4 the perioclic 
mollitorill1 ccmuol that wf1l M carried OA, it la probably more 1ipificaat to 
a1nre that tritiwn coateinera art DOt expoeecl to combuatil»la ~rem.met. lt 
u certala that the dt •lp of the preeent coatalaera are eucb. that they can aa!ely 
wlth•tancl aa lacr•••• ta temperature of 1ometlai.DI Uke 30001''. Hovwer. u­
ponre to aDJ fire of any siae fi)r a reaaona.ltle leqth of time will moat ce%tlinly 
affect the aalety of the c•tenta. Aa lnclpieat fire arovai tbe1e container• may be 
foaglat lay ata.ndard fire control teclmlque1. A la%&• fir•• detected late, that 
would affect the tritium coataiaer1 would reqaire that damage cosatrol peraoael 
be prOYicled with full-face reae11e breathlna apparaba.a. 

Nuclear Material Coatamera 

There will be two ccmtaiaer1 carryin1 1tanc'1rd fia1toaable components. The•• 
may be coaaidered inert except when mvolTed bl a lar1a-acale fire. Incipieat 
fire• may be fought by at&llclard lire control technlque1; iD a large-acale fire, 
detected late, dama1e control pereoz:mel Bhmld wear re1piratory protection 
(1all-face &1 aault maak1 or better) and work from upwind. The biah value of 
the1e container• indicate more than uaual care ill tkeb handling ancl co111ider-
atioa for aalvaae. · 

Detoaator1 

Spare detaDator• will be carried in nitca.ae-Hke containers. The uplosive 
material in theae detonator• 11 amall iD am01mt and hu 1ubataatially lea1 
1enaitiT1ty than le met with ID milltary or commerdal cletonatora. The nature 
of the campoaeata and of their packagin.1 la av.ch that the 101• of one cletonator by 
ezploaioa will DOt propagate other1. Tbe oaly realiatic po1aibility of acddeat 
illvolvm1 detonator• i8 aa en'Yiroament&l fire. 8'1ch a fire may be foupt by 
1tand&rd fire calltrol procechar••. 

LlWun Hydride 

The total welpt of lithium bydride tor almilar material) to be ahipped ia 
111b1tantially l••• than baa beea carried aboard the Curti.e• on a previoaa 
operatlOD. All this material will be pacb.1ed iD :1ealed containers. Althoup 
litbiam hydride 18 water 1en1itiY• ia tbat it reacts with moi 1ture to evolve 
hydro1en, the packagiq i1 couidered to be ao J"eliable that Ally fire in tbe 
enviromnent of thi• etor•a• may be foaaht with Ole atandard lire fightin1 
techldqaea. Ill the ab1ence of water litbiam. lt.ydrid• bums at a. rate alower 
than wood. 
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Silace thi• ahipmnt of lU:b.ium hycVide will be •hipped prmtimate to hip ex­
, ploaive1. which h11h exploit••• cm offer to the unrcmment fa~ 1reater 

· ri1Jc lD ca1e o1 fire th.All can the li&bium llJdrlda ne:n lf tbe Jaydride ia 
affected by waler, lt appeu• moat ·pndeD.t to control the fire illYOlTiJlS the 

· .ldp exploalv•• bf the accepted emeraeacy tedmlciue• for ccmtrolliDc a 
coaflaaration aroud and mvobin1 mllitary•typ• blgh ezplollv••· AAy 
compartment which l• aic>rma nbstanti&l quDtitl•• of lithium hydride should 
t.e prorided with l'eatoa.able •ustllation, eometJsir1c like a couple of air ch&aa•• 
»er~. 

· 111ere will IN a amall am.oaat of deuieriazn curial aboa.r4 A• Cartt• • tn •tandar..d, 
nnan-•1ae,_!a.l1hR.!•••are l>ottle•.1' D.,., ·~··, , .DEL.ETF.11 . L----- ----.ED __ d__ - · ~ILD .... __ ...,_'Thi• ainouaTI1101mall 
iDd th~~l-pre11ure 1a1 bottle• (commercial tn·•) are 10 reliable that tbe 
risk of tbia akipment may be u1lectecl._ 

Deep Fr•eH 

\ 

JlELE'Il::.0 DJ.:J.J:.;'J.'kJj DELETl;JJ 

-' Ti••• compohit1 wilfbenioiifOr-ensy the teCiiirca1cO&lrTer.- · 
a ia c.:"!:on=at"""'di~r=-:ia~ that the weight or component• ii eo 1mall ucl the reliabWty 
al their carryma c•••• ao well establiahed Uiat the ri•k may be uglect•d. 
Tile ODly reali1tlc problem b ODe of a fii'e iD the uvirmuneat and audl a fire 
may be fcn&pt at uy ata1e by at&ll4arcl fire ft1htm1 tecbiquea. The Yalue of 
lheae compoaent1 18 lar1e and aalva1e de1:lrable. 

High Ezplo d\fe a 

The total weipt of lli&h explo•ive1 to be shipped ii 2250 pou.Dd1. Althou1h aome 
of the ezploalve compoaenta wW be •hipped with the detonator• iD1tallecl, it ia 
Hlieved that thl1 will aot 1ipllficantly illcreaae the chance of ezploeiona ill caae 
of fire &rOWld the hi1h ezp101ive compone.ata. Of fu.rtber aipificance. however, 11 
the fact that aome of the explo1lve1 will be 1hipped intimate with nuclear componenta. 

Fire 1 ID the en'riromneAt 1unoaad the atora1e ol the hi ab exploaive component• 
ahnl4 be foupt vi1oroualy u.d quickly. 

11'1Ul• ncll a CODfla1rati011 or u exploaio11 that may follow will not be accompanied 
•r uy maclear ·yteld, nrierthele1a, the proltlem o£ contamiaatice of t:be immediate 
uop and po1ail»ly the entire •hip may •• 10 1reat that &he •hip will be rendered 
11111Uitable for habitation until extraorcilDa.ry decontaminatioa procedure 1 •r• 
1111Clertakea. ...-
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Tritium 

All tritium ahipment• will be accompanied by •cintific per1osme1, qualified 
aad equipped for monitoring. Tile detip of th• t1'itium contaiaer• la nch 
tb&t mpeclal Yeatilatioa ia aot required. 

Jt i• aot believed that the pl'eeence of tritiwn aboard an ah-craft ahOQld ill 
ua.y way affect the u8\U.l measuiee employed 1& aircraft emergencie1. 

Standard fir•·fi&htin1 and •eacu.e teclmiqus• may be em.ployed by airfield dama1• 
control peraonael. Crewe ahOD14 work .from apY!Dd. Tbe hi11a ~alue ol tritium 
make• ealva1e cledrabla. 

Lithium Hr'ride 

Lithium hydride (or hydride-like piece•) will be carried aboard aircraft iA 
aealed cont&iaera. Th• reliability of the packapn1 and the low combuatibility 
of thb material (it bama more •lowly thaJl. wood) indicate there la no significant 
rUk a• an ai.rcl"aft ca.rao. 

Of cour1e lithium hydride i8 water aenaitive, liberatiq la~1• quantitie1 of 
hydrogen when. allowed to come in contact 9'ith water. However. in &Dy •erioua 
miah&p at q airfield there ii no rea•on why emeraency crew• cannot u.•e •t&ndard 
fire-fiahti.ng techm.quea, particularly for aalvace and re•cue vork. Any hydro1en 
generated oat-of-doora would di1aipate rapidly and even ii the hyciro1e11 did 
ignite ih eneray contribution to a aerioua aircraft fire would be modest comparecl 
to the aircraft fuel. · 

Nuclear Material Container• 

These may be con1idered inert except when ill'9o1Yed iJl a larae-acale fire. 
Aboard an aircraft, lnc:ipieat fire may be fo111ht by ataa.du:d fire control 
teclmiq,uea. IA a major umowa.rd incide1at that may occu cm a takeoff or landiD1, 
the airfield d.amaae control peraoDDel ahollld weu reapiratory protection (full· 
face a11ault ma1k1. or better) aad work from upwind. The bip •alue of theae 
container• iadicate more than. 11.1ual care ia their hazu')ling and con•ideration for 
aalvaae. 

Detonator a 

See paragrap.la above, iza di1c1:1a•ion of Curti•• •hipmem:,, cle.U.., ~th these 
compoDeAt•. 
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Hiif Explo•ive• 
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• Altll0u1b 1ome of the explo•ive componem1 ..W be 1hipped with the detonator• 
- lnstallea. it le laelieYed that thl1 will not 1ipific:utly iDcreaae the c~pc;• of • -. rl~C!f_j~-~~-~ ~~~· _&!~~-~ .. !a::!~__!!PJ~.~!.!-~.f.!..D•~~ f 

IJELETE.D JJ~'l'J. . !JE;f...£11:4.J . ~u 
& - ·----· - ~ - --- - ----

• llaa beeo ••ta\liahed that •r ezploaioa iA'.-ol'YiDI HE compoaent1 a11emblecl 
with fl11loaaWe material wW DOt reault ia aay nclear yie14. Jlowev'el', the 1eneral 
U•& COZlkmlmtloa will be 89riCGI &Ad m&J re1ult UL requirm& ltolatioa of the 
area wbere the !ncideae oceurred util streaa.oua decontamilaticm mea.•ure1 
Jaaye hazatakea. · 
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l>i1tributiOD 
IA • Col. R. ll. Flemiq, JTF 
ZA - Col. H. It. Flemina. JTF 
3.A - T. Shipman. LA.SL 
4A • W. Oal•• LAS.L 
5A • G. Felt, LASL 
6A • H. S. Allen. LASL 
'7A • H. S. Allen, LASL 
IA • I>. Smitll, LASL 
9A • llot Reider, LASL 
lOA· lloy Reider, LAIL 
llA ·CM• B. 
lZA ·CM• It 
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Safety Officer 
Ta1k Orcnip 1 .1 


