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Grcun1 vnter sa~~~ea arc ~c~~~~~J =~ut!nely by :Earth Sc1ecces er Regional Mor.~

tor1ng and rad1ochell".1r.r.l!y ar.nlyz~j by the Ra.d1o-.\ca.l.ysiJ Laoorst0ry tor COT.ta.I!!-

act1ve isotopes a~vvn by pre-cr:bting &nAly.ea vf tho w=te c~ !~= .~~ ·1soto~da _ -
., .. . .; . .. . ·. · ... :· .... · ..... •···~ .... : ·· /.:;::.~~:1./;~!·l'r~~c-:·f~·•.:t.~-<'.-i,~--~~~-;·~~- ~;·. :.·A ... -~, 

cr1 tir.al vi t.n respect to M.P.C. even though _tt.e C<-r.c~ntr:it!.cr.s t.u ~~ VU!>~ot ru-e •· 

relatively minor. 

aul06, csl3'i, ar69 

, .. 
In th~ ptu t th~ae b.o.ve co::.sia~d ot tt.e !ollav-<_ng 1so~,.e ! : -'. ,. . · . 

·ar90, u238 and Pu23~ v1th the -~~cat·;~~-.i~;:;,\;;~~.1·i:;~· '.\. · ,.:~ .... 

Past hiatory ot ground wter cont..Lm!.nation baa shOVt& thot ra.iioa"'•J1v1t.y t.o b., ua:il!

t1ally all due to Rul06 - Rhl06. 

.· ,.. ..... · ..... ... .. .......... .. . 
Lov lev&l <'ontl!Lll11nat1on "'r ~ ~:-::i:~:~ µ-e.:!.p!.t.a.t.~ !'::':-~ :.!.;.:;. :~l-'il"i-12 w.tH ~rle 

collecU,•l late 1n Febt"U!Uj· 1.c:«.!.~t;e<i a ·•ee.rcil tor the _ ~!""-1t,;-~ =-~.:.:..·-- T~" · 
. . . - .. .. 60 

•e&reb vaa cul.min&~ v1 th the ld~nt1 ~1. ~t!.O'!:. o!' C:, !.n t!:At gro·~c. \Ill. wr under -

SL'!-'1-'.Affl 

A. rev grcund vater 1a.mplea preYio•.J.!lly !UlA.l;;ud for othe:- r&d!.o.:.:::l!.de5 "-~re &:i-

on J-12-56 • 

l1~1ts by a !ac~or o! three b=:ired . The Co&J concf't'.\•..ro.ti.cn in a veil o.bo•.;.t lC'C\) 

!ee-: froo tte cr1tb1ng ~i~e YIU 7 x ~o-5 ~/BJ.. 

I':. app~tU"!I th.a-: the ;;o(,O vtt.h the p= ts eint T.!!.P. ac-ivcn,.:!.~ ;-:-.: -~ .!.;.:-~ ·.rt 1 ' •~ ;:; . I 
' .bl; rduce t=• ..,,. ,wr.,• cap.city •< o.v <r!>• "' =.,.,"~'-"• <r on,:,~ 
ot the ealaula ted \'Ol 1.1.11e. 
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~e tirst cycle V!Ute streams er t.he Red.ox and T.B.P. Pl.a.nt, the ree.1 aolut1.on 

to T.B.P., and pre- an~ post-ti=k~l terrocyanide • caYe~ed ~.B.P. \Ill.ates all 

60 
c~nta1ced Co • Cobalt-60 Vllu net ~ete<:table in the seconJ cycl~ T Pl~t vaste 

o: in the contaa:1CAteJ ground va~ '.l.I..ier:ytng the aeconi cy~l~ cl"1bb1.n5 ai_te. 

Cc~lt-6O can be tormed !roe one O!" ::ore~ the !oiiuwing reactions o! copper, 

o 60 60 n!.~kel an1 cobalt impurities 1~ re~ctor materials: co5-(n,7) Co ; Xi (n,~) 

c,/:i.J; and cu63(n,a) Co6o. '!be produ~tion or co60 rr-oo m.i::.i;.~ :iuanti ~~~• ~ oc~ 
· •! ·',,·r.'· , . ,.ii-~ r • .... ,--C .-~- · ·•, · . .1.~,t' 

. ~ ··~· . 
or acre or the above impurities vas ahovn by the &n&lytuts c! t.be alwllinu::i ci.ra 

t'roa a ft'tal. piece exposed to 650 M.V.D,./T. The co~t-60 nctivity de&aity V1U 

' .1 • • ... ,.~•.,!!'.~ ~·: ,· " . 
_:· approximately 6.~ X 10·· ue/mg or aluminum.. 'r.le cob&l.t-60 in tirnt 'cycle 11er,e.r-

~-. --- -~ --

at.!.on vaste 11treama could originate fro.a 1mpur1t1aa 1n both the irradiated alu

lllinWll C&n and url\lli Ulllo 

ICSTORY 

T-.,,o r •.ctor• plnyitd on important p&rt 1n the t1nd1ng a..nd 1dent1t1cat1on ot u, .. 

-ob&lt-60. The 1110re a1gni!1cant Vft • a re<:ent rcivi"•ion to the •tront1U?I r:-::.:-?-

o:htr<'!(l) to increiue s1gnll"1cnntly t.h• Ru106 deoontaini!:.!lt!on ~~ctor vh!~!l. ~1.:.--.l ... . . . .. ..... - . . .. . . . . -. . -. . . . ... - ... -...... . 

a recently 1Il.15tal.led thr~-1nch le..I(n) veil crystal. vaa e. a1gn1!1ca::.t facto:- in 

t.he 1dent1!'1cation and ~edition c! t.b• vork. 

LC"V energ:;· beta pa.rtic:.es from o. atroot1Wll precipit.a-:..., ~ a .,:r;>ur.J ·.ro.~r :,,:u:,.;.!.o 

f'r0111 the 241-BY-12 vtil1. collected on 2-28-56 ven1 1r.ve>lt~o3,~ by ll!l .i.!.~n.;.n 

e.~:;orp t!cn otw~)' -to dete:-:i~e t~1 e e:::~rQ' and to ct:T.."'irt'I the 1nd1i-"' t 1-.N\ 0t" Sr5G-':1(). 

T'l::.e•• beta absorption cu.--ve• 11 hoved U:.&t the ti\.erS:, ...,... app.:-.::n.1w.tel.y O.) )kv, 

~ le-• rcr o!tt11:- ~1oa.~t!.·:o 3r c:- IU:.106• az:d it:!!.catec ~e rre!!er.ce -:1! tu!.~"-

-~. 
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vne evapo=atad to dryn~os in thi, rreaence or perchlortc acid to e:rpe: tte hie~ 

1C6 lo6 
level Ru - Rh activity. The residue va..s diaaolveJ in a eca.ll qu.i.n~ L~ y o: 

acid and B\!!lD.Iled with the gamma ray ep-,ctrometer. Qaa:me. energies or an,-::-ox1!'Ut~~-

1J:( a.nd 1.33 Mev !lnd a small coincidence peak. at approxia:a.tely 2.5 Hev vt>rc f,,u;:..::. 

The age or the 1118.t.erial sent to the crib and the beta e.nd ga1111m uergtes &.J. ln-

60 · 
dicated tr.at Co vas the unknown contaminant. Engine~~ing a.l:l Miulutac~urin~ ':.it-

. . . oratorieo vcr!, _?on~7t~d relative to earlier vork on the 1dent1!"~cation ot 1:io':c;-"'!, 
....... ,! ... . , ,.. .. ••.. •. : ,: •' 

. . .- .. 

present in vae~ streams and "Can" activation iu:alysee. · Their teats vere no~ 

pointi,d tcl'1ard the detection or co60 and consequently, a revi~· o:C' these da~ diJ. 
-· :. :! ·:. , ... , . ) t •. ,:· :~,: ;.•: ' •• ·, .. : • • 

, not indicate ita presence. To further corroborate the rtnd~s a co~alt cce1111.ca.l 

separation procedure (see Analytical Methods) vs.a developed. · 'l'be procedure vas 

torciulated to quantitatively separate cobalt rr0111 a:ny Fe59 U.:t n:ight be present 

a1nce the beta and gamma energies are Yeey aimilar to those at co60 excep~ tor 

· the ge.mma coincidence peak ot 2.5 Kev. Det& and gamma energy atudiea and gamira

gMllll8. coincidence counting or the co1-lt precipita.te con!'1rmed the earlier mea.au:-

• men.ts • 

.. -Tv~ 'tC~:i!.-~i::. tt,M ~is t _~d for . tho prc!!~nc~. -~ t.:.> 15') 1 n t.11-!' grcu.na V!l.T.er u:;tor t:,.

T .B .P. acavcnguQ vaste cr!bb1r.g area. (l) An irradia~ed co5~ slug 'l::.ai 1D.hdv~r

umtly been disJolvod vith the ure.n!.um metal and l:.ad been oent to ~ounri "•· -=c::.: 

earlier d~te or (2) Cow V9.8 being continuou.aly produ~ed ln the r~oc~or~ ~r(),ll !n

puri tie'! in ,;h-, uran1 lllll, bondi%18 mo.ter1al, or all.lll1.!.r.um c!Lll11. A. s~arch '-'n~ !M.dd 

tor 1111· tht. available 11 runples or T.B.P. ac11ve%18ed \IUllte!I previoi;.al,y ec:1t to .::r:.t 

a11 vel:. as 11atll)lu or other pl.ant va.ate stream.a that voul.J. provide dIJ.t.1. o:i t•nr 

contemr:onu-y vantes tc define t.he aourc1t ~ the co~l.;-60. '?he pro-:e,i.zt! 3 tt..ai 

methods w,!!d vere varied to mieet saaple condi t1oc..s e.nc! vi tt.oat car..::er:i. r :i-=- t.he 

radtocr.ell:ice.l yieli to .-.xpe,Ute the ar.al;;aea. 1'ro-:i th1.• dA~ obt.&1:ie-~ .u.i ~-t 

l' . 

-·-••· .. .. '..:'.;'. ·-• __ ._-ii• .. • __ 111~--------------------------·----------------------· ·- · ...... .... , .•. ,,,.,. ........ :-- ... __, .. ,._ . ~···-·-- -· --· ···. ... ... ~: : ~.· ··.·~;:_, 
"! ' 
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procedure ua~, a r1rty ~rccnt dev1at1on in the •••uaed !Uty percent raJ1e><:te~-

1cal yield or tteae vas~e a.rw.lyaea appears reaaonable. 

ANALYTICAL >G!"rHCDS 

The ar.alyt1cal ~thode employed 1n deterc.1.ning the cob&lt-60 concent-..-..tiona 1n 

ground Vllter, teed and vaste streama !re• T.B.P., and rtrat ~ycle vu.ate tr011 

Reiox varied due to the radioactive apeciea present • 
••• j, 

.... ... ; . . .. : .,.., . ·.~ 
ground ltater concentrationa, it vaa neceaaa.ry only to remove the large aao,mta of 

ruthonium-106 by percbloric acid distillation toll0V1td by a gamir.a ,can. ··:._; 
. •· ,t ~- ~ 0~.···~ .... -~·\:-~. .. . .\i~/f;-"~_. y:: ;.::;., 

. 'l'he teed and vaste at.reaiu troai T.B.P. contatned in addition to rutheniua large 

&1110unta ct antimooy-125, ceeiWll-1)7, and the rare earth.a. '!'be ruther-4,ua vaa re

moved by diatillation atter vhicb the c.ddition or am.onium bydro'lide CDel)lexed 

the cobalt and acavenged the rare ea.rt.ha by tonation ~ an iron bydroxide pre

cipitate. 'l'be inaoluble antimony aultide vaa rfllO"led by acidityiJl« the aupernate 

and adding bydrogen aul!ide. Cobalt w.a belated by 14 bade aul!'!.de prec1p1t.l.-

Uon a.nu any occluded ce11illlll r e1110Yed by a aillcovoU'rnmic acid 11caveMe on" n!-

trtc add. uclit1un ot the cobalt • ulfide. 

,, .,_, .... _,,, ... _~ \llUlte contained in addition '.o the prev1oUAly inentioc~ !.ao-

topea large a.mounto ot :t!.rconl u.m-95 and niobium-95. ":r.e Z;;; :s.nd ?ro ·.raJ re!I.ovc( 

vi ·;h • ucce11otv11 acid 1od&te 11cavecge11 prior to the :ruthenium J!.at.!.l!At1on. Sep-

arat1on ~! the other iaotopea V!Ul in the ea.mo m.n!!.er a• outl!neJ k~O"Ye for 1.B.P. 

vasu, solutions. 

All ac ti vi ty meaaurelllll!n ta wire obt&ined by tran.11te:Ting th.o .:ob&l. t tn.c t.!.on to & 

tfo attec::,t V!U m.de to determ!.ne the radiodie,aical 7lelJ on th" ..,._ste st.re~ 

i- . :::'=.:31 
l ... ~ 
t ·-···~.:.:..:~ :...'11 

F-: -__ j·~-
r _,-.~_- :-

!· , . r 
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6<> 
the Co • Bovcver, frO!II tte relative data obtained (T~ble II), a deT1at1on o! 

t1tty percent appelLI'a reasonable. The rad1ochem.1-::al yield to:- c, 'l61.t 1n g:-c:u::i 

vater samples vaa aaa~ to be one-hundred percent • 1nce the mett:.od ent.a!.led 

only evaporat!.on and d1st1llat1on ot ruthen1Ulll. The ~ccur~cy or this 1Ul.8.lys1, 

ia limited only by t.he accuracy or the gaana meaaurement11. 

RESULTS ,. _-: .-. -~~-'-· 'rL:-~-·: ~ -- , " ·i,; I • ' ' ;,.- ~ ' . .. • ., •• -, · , •• ,·--~ -~.- ~ • ,, ·•·.' ,:; \. j ;< . {. 

.• 

, --~ . 1 ·•· . ~ '·. . ~ . ,.;~\;'.._'1·•~'.i~{-~1/ ?;~~ 
At HAPO, the amount ot radioo.ct.1ve matrial that can be cribbed to aA.Y one a .. t.e7 t-
h limited by the concen~tion ot any critical. nuclide in th_~ -~;~~, 1111ter. A ~ -

critical isotope m.y be det1ned aa any radioactive iaotope vlth a b&lt-ll!e I, 

greater than three yMra that excHda one-tenth or the mo.x1lllW:l pcrra!.saible con- ( L .. 

· cent.ration (M.P.c.) In drlnkln& voter<•> tor oc<upa<tonal upoaure. : The M.P.c. \ 

::::7~~:::~0 .. :.~:::(~~: :::.::,:-,::5

:::.:~ •• \ t 
.•.•• ta.... 6o =- l_ ---~---:_ ... ----~ 
The activity denaity ot Co 1n ground vater eamples tak~n from vell~ ~~~~~~~~ wv - _ -~ ,. .. __ ....,.,.~ 

Tr.ble I. 1"1i;u:-e I, !l map ot t he teut veil l~atic::..:s, ir.d i cat..- .. ~.~ .i.r!!:i c~ ·.-::.:..::-
~/~~ 
- ---..II! 

prior to 2-28-56 vere laboratory holdover• !'rom prc.,1ot..a a.na.1.~·c.- o. 

L . '.:Y 

i ';·' "' : . 
'· -

;i'. : 
r......-.~-- --, . 
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24l \lell No 

BY• 9. 

\·-:- .,· BY-11 
,,,1·••·.-

B-16 

B-17 

, .,. • \- t . 

TABl.l I 

co60 IN ~HGUN D \IA TER Ul'IDERI.YING 241- BY CRIBS 

~plln,: Do.te 

l-16 

2-20 

2-28 

'/ -:'; · 2-28 

3- 5 

3-12 

3-28 

4- 2 

3-12 

Te• Co60 

Uni ta o! 10 _, ur- / mJ.. . 

1300 

...... ::- :' i.30 

1500 

£loo 

7200 

88oo 

10000 

10000 

DISTA11T \lE1..L3 

150 

32 

7 .2 ·;:.: ... · ,.,: lfO 
'• ~ ... .. ~:/ ~·. ~-· 

2.4 '::~1t 'i.' ·:~? 160 
· \ .:. 

,7.4 . .'. ... 
38 __ , -': ·::f\-::·:-'.:; 160 

30 

130 

9C 

76 

0.7 

o.6 

_\', 

,. 

.. , 250 

67 

110 

130 

7? 

;:; 

--rt, • Gro!la bf!t..a .,..:---.:!.,.le emi !.ter con.:.entrat.10011 . ······ . . ...... " 
-Approx.1!!'.liLte grow:d diatan:ea rroe crib•: B-15 - 500', B-16 - ~COO', 4nd 

B-l7 - )00'• 

· " .-r-f"• - -1. .... . · . .1!.. - - · .... : - 1 -·.· .-
·~ -~ ·-· .. ~..,,. . .. ~ ... ~ •.~ . ,. ..._ ... .... 
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FIGURE I 
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As !lhovn by the data 1n Tat-le II, all t1rst cycle vastes 11.:1s.!.y:1ed conta1ne<i Co,;:O. 

The T Pl.ant second cycle st.ream, as predicted, d1d not contain a d~tectab:e 

quantity or cobalt-60. The prenenc~ or co60 1n both va.stes approx1ma~ly tvo 

yea.rs old and contemporar7 Redox vacte cont1rma the a8sumpt~on that Co~O ts ~rea

ently being and has cont1nuoUBly been produced in tte reacto:- t'roo iopurit1ea 1n 

'the lllug mterials. 
60 " ' , 

The relatively small ditterences in the Co conc~ntration 
: .~ :· . ~ ..:, • \. . ; J 

in the Y&rious va11te11 could probably be accounted to:- by d1lut1o:ia,·~ yiel.1 devl
•: "!,;ri;;.,;,,\'!:~t,;~t . 

;; ., . · .. . ationa and •mall losaea ettected by the ch~mical t.reat.:i.ent or t.te· waste· u ii::.-
:-~, ii,,, . --· •. ,· • · •· 1 •·.' ~. :ol, 

d1cat4d by the T.B.P. teed solution and vaatea collec¥ on 3-15-56 and 3-19-56 
. ~,~~-~~ • .. •i .. , . ...... ~ - '1 

,,_. reapect1Yely, Table II. 
., ,;,. ·:. 

·.·: ~ · :~i 1~7.!h tf tE-1 ;: : 1 -~ 

.. : I•t::~//_f ,/ .. : 
.... , 

An aluminum cap trom a metal piece exposed to 650 M.V.D./T vas ·obtained troo 
••' ... ~ ( 

Radiometallurgy and analy~ed directly by gamma co1ncide~ce counting after removal. 

or the occluded fission prooucta and by gamma spectrometer scan or th• chemic~ . . 
separated cobalt. The average a~tivity density vas 6.4 x 10-3 uc co60/r:.g alum:!.r.i.-n 

or 780 uc/can 1U1sum1ng UIUtoI"l!l d1str1but!on or co60 throughout th~ alumi.nu,.,. 

Thia vould eqwu. a '.;0
60 concentration or 5.7 x io-2 uc/ml. in the Bedox l AW was<;e 

vas~ at.ream. Thie 111 not a logical a1111wr.pt1on since cobalt pre:::!:pitaU!s 11..; t.!:.d 

hydroxide in the pr~sence of strong &l.k.&11s 11.lld an apprec iable por:.ion o: t:.l~ 

. 
eYer, some !::-action of the oludge produced during the ci:emlcal rca:oval of ~:! C.1::.S 

migh't retrain .:.n the Ycssel and be di:,solved Viti t."le ur=ium. 'I'tus, !:. arrea::-1 

that. 1.cpurit1et1 in bot!:. t.r.e u:anium and alum1nll.lll co~d \.,e contrib1.::~!.ng tv T.;.e 

touil cu60 • 

?Ai Ai :a z::;paq e; .tt IQ .nu J, !.} £$1 ,tt . A 1¢ Oi_l#),41.,¥-•P:4* .. f!QlqµW 
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Solution 

First Cycle 3edax Waste 

,. l'irat_ Cycle _T.B.P. \lute 

T.B.P. Feed . 
·•· -~.~---

Date Sacpled 

a - c-55 . 

· 5-ll-53 · . .i \): 
.. - ., x.t._:,- ..._. 

co60 u~i-c 
7.6 X 10-2 
' . ·-::\ ·,,; '. 2 

..... ,5~~ ;~. ~o;.,,.: 
. •. , ._, . :··· -? 

I 

J 
.I 

I 
' -~ 

i 

' !J 
' .j ' , . .. . , ,_ 

.... --- .- , ... ,.a 

J 

. 71.rit Cycle Redox Vaate (acidic) 
~:: • ;•_; •'" ;,r ' -~.. . . 3-1.9-56 

J, ; . , •,:•· ••t;:• I• • 

1.7 x l0 -
·, . . .-: -3 · 

9.J X 10 . . 
'' .:. :j_ i ,\J 1 .',11,:,l!\ l·,t~ ·' .: ·, ''::' ·s,.2 ·; · w._i .. ~ ·. •: .. 

-~ . . 
. I 

I I 

... 

• 

• 

First Cycle ~edox \lute (ac&Yenged) 

'!'ank 16-107-BT-Supernate 

. Tank 12-110-BY-Supernate 

ll2T (2nd C-JCle Waste, e~c.) 

DISCUSSION 

3-19-% 

Cribbed 10•23-55 

Cribbed 12-12-55 

2- 3-56 5 

60 • 
'nl.ree possible modes or Co production t'roa trace impurities in the uran!ua, 

aluminum can, or boruUng material are co59(n,7) eo60, lli60(n,p) Co(.f:, or cu63 

~e i:c:st !lbUI!ds.nt r-Mction c:,f thto•., uu-~-, 1.n the reactor vould be 

cc59(n,7) Co(/J, but. each reaction ~ cont.ribute to the tot&l. co60 prod1.1CeJ. 

Values obtaill?d tr0111 Metal Fabrication shoved :eaa th.an 2 pp111 0£ co5? in ~a ·.i=-

~::.~•1..'!I '\T11 l~~,_ thlln ,:; pplll in tM alum.1.nWll can acd bO!ld1n~ a:..krinl. 

b.!tveen 50 1U1d 100 Hm in the al.uminum ca.u a.nd ura.nium • 

7.3 x 10·2 uc/mJ. in tLe !1.rst c:;cle Redax 'l,To£te ('!':ltle II} • 

or 200 H.W.::>. per ton and 3436 l14;..ora er vast., per ton or uta:., only 0.12 p~ 

Redax \IU.Ste aa.mple<i in Augl!.lt or 1955• For 650 M.V.D/T, aprroxi~tely O.C~ ~;3 
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S1r.c~ t!:e ctem1~try of ccb~lt ar.j 1r~c 1a very a1!%111.Ar 1t voo.:.ld rollov tl".at Co 

l!lte re ahould be 11t:::-.;;l:,· reta1r.N 1n t.t-.e ao1l column unlua 1n a COC!plexed 

1.Arge roltt:ule or un-1on1zed ton.. The chemical• tor U.e tc.rmat!.on or au::h a 

mol<!!!cl!.l.e a.r,, preaent in • the T.B.P. vast.e 3<:&.Vs!nging p:ocesa vhere a 1trru:gly 

---, ! '·\ 1 ;' 

I 

• 

- cocr,\exei alkali dcubl.e cyan1d<!!!, or cobalt.aimtinl! could b-, rorcej. Srf!claation a11 

·. ;, to the ccx:::;-csi t1on or the 11.olecule 111 beyond the acope o~ this rarer aince there 
., .. • · •· ;. ... ,· ,: · • • :•, • · · · · ,. • ., • .. • ' • •. ,,, • : ·.·•'·,1 .;, ,. .,. t ' :•.·· '" • .,. -;- o. ••~ ~ ' , • ' ,-•_-;"•"• .... :".!'-i•t·:~-' , \- ~~~ 

a.re ~ posa1.b111t~~~ under the pr.evaJ.l.ing ac~v~~ing condition.s &:id .~:-~~~1~ 
and coeucal. prospertiea ot 1uch e011y.>und • are ao• t -..a.rt&bl.e. A deta.iud chea!.cal. 

,. '::. ,\ , \ , ;:."~~ .': •~\•, • • •• 1.",. • J·. r •.-..•::• .' •:•.: • -. . I . ' •: .' • • • e ,::,~ •.;~:'):~(~ •~• ~:;', ,:Lf':[.', I 

·;.·.,. . 1nTeatigat1on vould be required to detenu.ne the Mchan!•• or !.lrll&tion, ap~iu 

· .. n 

•a,. 

• 

. and rani or tbe c011p0und. 
. ., ·' 

.. ~-. , . --~:):{ '.;' .. ,: 
:.: .. \: ; ~-::··1! -~·";-;?~~~ -: .. 1 ;7 ·: 

I "' . - ,,, ".•:-1 

Sim.1!.3.r eamplei, ot tbe pre- and poet-acawenged '?.B.P. w.11tea vere analyxed to 

evaluate the eUect or • ·cavengtng ·upon tbe Co(:J) concentration. 'the reaulta ·· __ ··_\, 

(Tnble ll) indicate that a lov dec'>nt&lli.na.t1on !actor at &l)prw:1-.tely tvo or 1•.a 

ror co60 ia ertec~ by the nickel t e rrocyanU.e acavecging. Thia becomes 1nsig

nif1cant aince the variation ~n the Co6C ccx:.centration in the rev scaven.!ed 

vae~s an&l.yud 1a p-eater th4o the i:i1ic.ated decontam.lnat.ion ru.ctor and vculd 

have relatively no affect upo:i the cor.cen-;.rat1on it tt.e grr:und vate:. 

The 2-.1-B~ -:riba 'IN!re c~oatt<l !:.o va.t.-tt .u .. ~u~ .1~ to t!:o C;.
137 ::::::.:::::::.~-:i.t!::::. !.::. / . 

the grou:ii V11ter or 241-B!-ll veil on J~u&ry 9, 1956. '!h!t et'fec-:. o! s.n -.riler 

d1Jcovery ~ co60 on ti:.i, clceure da~ c! ~e .!41-BY c:-!.l::• IIIWlt bt.f er.~.:ul.!J. t!ve 
1
~ 

unt.11 arplic&ble u~er!.:nental dat.a can 't-e o't-t.A.1ned. Hovever, !'!'oo th~ <1~t.u. i:i 

':'uble I L~i a p:-eli~::..o.ry soil ::o~t:J:U: t..e&t by Eartl:. Sc1etces T.h:1t.( 4 ) 1t app~!i:8 

t.!:a t :::oo.::exed Cow apIJrox1co. ~a ti:.e so!.!. ~erc~l.A t.!.on ni. ~ of nu l Oo, ~ ~Jt.•l" 

radie&c:tiTe component in tl:.e grou beta p&rticle a.ctiY!.1-f dens!<;.y {'Ill) ~t g:-cun.i 

Vt1.ter. :te aver~• tot.al ~ to Co~ M:t..!.rtt;y :,i.t::.c ('t:,j..:./'0 i, ';ub:., i, ..,..,. :..:..;: 

to l tor tboee wlla 1A the 1--.11.Ate TtcinitJ or Ui.. crtb aite. 'n:.ia n.t!-, 

··-
..,. . .. . ~-4 • .":..,.,._...; _,.. , . ... .. ·. , • • -~-
• { . _i : . :· .'( 

' ;: " .,. 
'•, ,, 

, ·· 

Q 

: ,;i ·•' . •'1• 1 • ·· 1 . .,. . .,. . ,_ . , -

··.•--

-~b <; ·•_;, -· 

(I · t" 

~ 

f· 
l 

'"° " 

-.f .,,,- - ·. ·. ' •. _rj ! 
... --:~ ,. · .. ,i ! 

. · ' ' •. , .. ,.) I 
.·. ·, • ~•L;, ! ... ~ 

qJ 

~ 

·L _ _J 
... . _J 
L. - ------. J 

. ~ 

I 
i:. 

[ 
l. 

. ...I& 

1 
- .. ·- · -

- -. - - - -· _ __ J. 

, . , . . ~~ -" ... -·· 
..... ,,_ ~~ 
: . ~ "; -

..: 
·-- ·- ·-- -- - -,:..., -~::::.-j , .. .. 

, • .,l --..._ , J • . 
... .; ... . . ·-, 

G:t 
' ·~:-;/_·:. ~. ' . ~ 

. v , - ..-c: ... . ... .:. ............... \.\ 
.. ::·/:~~\-~i' 

- ' ' -¥ .. . ., 
.. - -- · -- - -- - ·· - ·· .,;J,\...r'-. lf!t 

:·:~?\:~-;::;.]~~. 
r 't-v.-· ,.;,~~ ._,._., .,, -·r , . 

~\(_-_·;::~· 

;I 
I 



\ ., :) 

.\ .. ~';.:~::l::·.~~ ~,.-~n.:: .. ~~: .... ~~~,.~;·:.; . .-~ ......... ~,-,. 
/"'" I ' t t b 1. Ctr O . Cb C 

- .. ..... _ .. 1~ ... :. ' .... ~-.. u~ - t-: ~ ... -'~~11 . _ ..,....1:"' ·~:~; ... ~ ~---·; , ..... J._,_ . ~--~ ,: ; .;. :...J ·J..i -w~-~:-.i .... ~ .. ·.;.. ... . :~ ..... i.-: I~ __ ,. .. ~ 
-, . 

• 

~·-- _ :;. 

,, ·. 

~J 
N 

,,... .. 
!! 

• 

• 

UNCLASSjf:ED 

-- -12- E:W-:.2:5L:? 

a;;l!.ed to preT101.4,9 'r., Talu:..s !roe 241-BT-ll wll va.ur 1n.i1ca~d tl:.at ite tota!. 

vo:uoe ot '\11U':.e cribbed at the 2!.l-BY 1it.e vould bave been reduced by an-1·0.1.1oat.ely 

2.3 x 106 gillona or t'roc 8.5 t.o 6.2 x 106 gallon. due to the co60 concentration 

in the ground· Vl.\tar. 

Fro• t.he reau!U obtained on tho mere dhta.nt wlls :B-l~, !1-16, a.::..1 l!-17 (!'.lble I) 

.it a;peara tc.at. a lover ~ / co60 ratio preV'ILiled at lcve: ground ~~..r ~ ccn:en~s-
.. -,. :~· .·•. . . •. ...; •, l ,,•" • •:,.,- •, ~~ - - v• ~"'.•o-:.:i>:~:Yo?: ~~ 

·, ·,' ?·: ~·,UO!ia prior to the llllJor break-through ot actinty inU> ti:ot vat.er ~b!."• i'c:- an 

:aTeraae utio ot 50:1 t.he capacity ot t.he 241-m crib •1•~• vo~d b&ve been r:s-

_ ~' .. ~:> X dw::ed to approximately 50 percent or the TOl.wne Mnt 
. ' .. i:::. ;; . .. 

. ' :: ,::J!t.'·:~'~'_J( :'· };-~:,~~
to crib. < ':. ·-t~ , 

. ··::\ 

':' · ... .. , ... 

·co?fC:..USIOl'IS ' •'-:"''i .· .. r- . ~•-

'. ~ beretotore unkDovD presence ot co60 1n the 1'1.rat-eycl..e •epuaUooa vaate and 
. •' ~~--.-.~:. 

_· .the 1ubeequent tonation ~ a ccaplexed cobalt 310lecul• or 100 in · the va.ste acaT-
, 

•~ng proce11• r.sulted 1n ground vat.er contud.nat.10111n exceH ~ the 1»&.:1.illlUll 

~r.1.•aibl• conc~ntrationC2,;)_ 

\ 

It -... indicated trom the radioactiTe coaposit.1011 or the groun-1 v.1:dr ai:ci VIUU! 

liq•l!d anJ rroa prelininc-.; 1011 colwmi teat.a that. the ao!.l und..i:-ly1:-:o t.r.e E.\PC 7 
cr1.oc1.v.g a1.ura ."II~ J.l.t.t.J..ot or nu u:uu.t.1 ior CO~'- in \.Ce CUC4>~~--&.C'1 ....... i..:. ...... I 

' 
ta..:tor coupllt'd vi th the pruen-: ,!!.,~.;.~ 11ml. t.a tor rad!.os.ctiYo w..su::1 (.;) in:!!.::.t.a::1 I 
a n~ ror red~cina the eob&!.~-,SU .o:icent.rat1on to il!"ff~r.-.. • 1¢!!.~t. vo!.u::.e re- ' 

• at:-tc ... ione cc cr1bb1::tit a1tea . 
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