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.;:lantic: Rich.!ield H,n!ord Compan}r 
F .::der:tl Building 
Richland. \\·;u!:ington 99352 

!)ear ~~.-.- \\"al~er: 

r.!l~nk you for the hospitality afforde-d me on my recent visit 
to -~t!~:itic Richfield :-:~n!ord C1Jrnpa!,y.· During that ,-:~it ·Joe d:scussed 
t,j1e ;-:-:::k.ns a.ssociat~d 'Aith ch~mical milling to pen~tra.te the bulge in 
the liner in Tank 105-A. This letter will serv~ to confirm my ·comments 
a.nd rc,;.u1nmendaticns which -....·ere not formally reco~ded_ at that time. 

-~. !ntrcduc:tion . ··pooR COPY RECEIVED 
. Tank 105--~ underwent a ,evo?re .steam. release in January 

o! 1965 at which time tbe bottom liner 01.ilged c:-eatbg a ~aptured 
vnit11T}e 0£ some SO, 000 gal. between the bulsed li::er and the concrete 
!"'~~ - !n order to dismantle the liner u!'.?ly it is necc=s '!-~"::)' to aS:.·oid 
a '"~."or phase e::-:plosion in the bulg~d v,:,lume c-r in th.? ta?.k i:sel!. 
Sin~~ the composition oi the t:-a??~d ~~ses is not -:..::-,.:.wn ;.he conc~:-n 
is whether or not the penetra.:ion o! the Ur.er ,an be made saf<?ly .. 

B. C,..,u.i:rcsition 0£. Tra.p?ed V .. por. 

C. 

rne in!or:-nation currently available {Ref. l} indicates that the. 
radiolytic gas environment might be ric:h in. hydrogen and may not 
ccn:~in oxyg_l!n. .Even c:-:y gen originally present in the re?o:-ted expe:-i
:nents -~·,s e.:.r..si..~e:d in !l0::'1e ox:c:a.tive ??'OC:~!!. Thus a best es,imate
o! the cc.,.m?osit.icn o! the :ra?ped i:l.~l!s is .. ~,t th~y c~n,:st mainly oi 
nydrog~n. 

no·~e,·e:.-, :he pos!ioi!i,y e:.-:-:::!ts thc:.t o ·,·e:- ~.:-:ter,-:a-~ ;:u:riocis OJ 
.-adiation {10 years is. the liie:ti.:~a· c£ th.: ·,.a:=,o: s:::.ce in t~e bclge) 
c:-:v(7e:: which ii !armed £:-or?? tne :-~diolvs.:S' ci -.1.·;;.ier ~ ... -,- <='-·~:ituai.lv • .a • ~ ,# 

~-Z=,ia :o •c:curr.u:ate. Ti:~s the- ···w~:-!t -:a.se .. a..l s.-:.1:T~?~icn fc,r- :he 
cc.1:-;1.:>c,fitiort 0£ the t.ra~?e:d qa,~!" :- ~ :.~:..r :.he,r· ,:-f' • ~i.aidiiomc!'tric: 
::iixi1..re oi n)·drog~n ,;,d ~>--yi-:n- ?=-1:1du.::-: ~Y t::~ ::--a~ioiys:$ oi wa.:e::-. 

. A~sumi:?g the "-·c.:-!"t c:as~ a.~s•.:::1pti~n. 
c;.-:,r.:i st c,i • ~r:-::..::--e' 0~ r.,1·lr01~:l- a.:id" . oxyien. t::~nl t~-: ~C! f'i~i e: c:i:.r.
!.-ir':::+:"l..:e o! C:~r:-.=.·.:~:for. ~l'~ &.S !oltc•rs:_ - ' 

--- --·------- ---



i 
I 

\ 

._ D. 

b. D~tor;,tive c:orr.b1:stfon wc,•.Jld pr-:iduce a shock oi appro:d-
.. I - ·-• •'lo•• =::i•~::is=t,• (1· e l~ '°"' 1° -•1·) • ·'- • S h .na.e y ~-\,,._.., ••• ~ .... • • •· • . • ... .... , ,:-~ w:l ... e oom<?. '.JC a 

load wo-.ilci fail t;;e ck:ne and scatter :.a.dioactive. ma.terial. 

The elec:tric:3.l spark energy required to ignite a.n o::-..-ygen
hyclrogen mi.'.ture is O. 00 l millijoules, ~:i ~xceeding_ sma.11 value. The 
:-ole o{ the t?a:-ic. is to p::-oduce ions or ato:ns which initiate t.'ie chain 
bra:iching ?rc-.:e~ s r .c!s•.Jlting in propa.gating flames. Since hydrogen
O-'-"Vgen S)•stc.T-s !g?"..ite so rc:adily it could be anticipated that the eneray 
available (in terms o! the chemical potential 0£ the st:eam ch1e to the~ 
presence of ions. :a.dic:als and high energy surfaces) during the chemical 
milling process with nitric ;acid may be su!fici-c?nt to ignite them •. 

Assumi!lg t!:at the trapped gas is esser,t:ally hydrog~n, then the 
i:'lt::-~uction oi an oxidizing atmosphere {HN03, NOz., NO, Oz.. etc.) 
even in. small quantities could cause local ig::iition und~r the ;>ulge. 

- ·,·.~,~le such local ignition p~r se \'l.·o.uld not ca.-:.:se s.uifi ci.?nt ?res sure to 
· fail the tank. It ~·ould cause an incre:~s~d pressure- arid so some of 

the t:-app-c?d s~s would flow from below the b..:lge into the tank ,..,·nere it 
could mLsc -.vith air. The combu.stion o! a. volume o! gas, o.igina.lly 
occul)Ying ~s little as 3 to 5% o{ the .anks ,·olume would be suiiic:ient 
-:,, ·~an the head. This is b~s~d on the :ac:t that the ex-pansion :-atio for 
j1yclr!l&en-o:-..-y,gen combustion is between 7 a.-nd 8.. A combustion in 1% 
o! 1;,~ tank would inc::-ease the pressure by l psig, in 5'ro- oi the tank 
~y ~ :•·dg and in the e:ntire tank by d,bo~lt 100 psiJ. 

In ~he o~e ~illi on gallon tank tile minim.1.un .c;ua.ntity-0!-:-iydroge-n -
nct!~cd t o · p:-c:chJ..:-: a. p::-..-~~-.ire ?! 3 p5ig_ is !.150 cu.ft. T:'l~ q·Ja.nrity oi 
c:-:yg~n r~~uirr:ci to c-:-:!oi;e it corr.?le-tely i~ l073 cu. ft.; oir- is 3000 cu.ft. 

· · · · : . ; ,. l : " --c•• ... . ~ • • s ;...; " 10 ~;;c !"''-;.r1c ,c:.a ·• ;.;>J :' ·-··-a .• ···" 3· 
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In. view o!. the {act th-'1.t it is not pos,i1:ile to ~now the c0mpos1t1on 
o!. the- 1ases in the 'bulged are& until a!ter- per.etra.tion is made, the 
penetration as proposed constitutes an un,cce-ptable risk. It is recom
mended that alter::a!e methods of pe-netration: be studied. For example, 
pi!netration below ~n aqueous sur!:a.c:e would elimin.i.te the risk of 
ignition. It is recognized that adding water to the tank poses the pro-

· blem of leaching ra.dio,ctive elements into the soil. This adverse · 
• effect would have to be balanced against the risk -o! air borne conta:ni

nation. due to a ...-apor e~plosion. 

I hope these rem,rks ,,.,;n be useful to you. I! you have any 
q.., .... -:.-~ons please call me • . 

,.. 

.. 

Sincerely, 

HAURDS R.ESE-\RCH COR?ORAT!ON. 

~~ ,}}_J-~:.. 
Chester Cirelec:ki, Ph. O . 
Chie! Scientist . 
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