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CHEMICAL EFFLUF.:n'S TEC!GIOLOC'! lll..'.:"!'E o r::; POSAL v.v-r::;;- r :;,;, tom; 
Ji JIU,\HY' n:uHLtAHY I HAhC I! ' i:-~. 

DITRODUCT ror1 

The C!,emJ.ca'. Effluc r. t.s Technc l ogy Ope ra t i o n h.'\a ar.nng ! •. ~ fw ,c tlc:19 t c.~ <! !r 0 -: t 
support or r!..nnt vuste dispo r-nl a c tivitie s and c~:- t ul n p~<•l·s ~tl on ,, r plru. : &:vl 
per;;onnel a~t1v1t1ea . Th.is report concerns t he r e au..lt~ c,f th.is l:l n<l c f n ~·: \ :-, trw c,, 
du:-ing January, February, and Kar ch, 1957-

Monl tor1ng <ln.ta uti li z ed in this r'!port vere &u pplle1 by the R-• ~ t ~r.'ll !-\: :: ! ~~r i:l;;; 
Ope ration, vho collected t he ~ll S8L>ples . The sru:,ple a " ~:-e on!i l ;,ze ·l l: ; : :.~ 
Radlobgical Chctr..ical Analysla Ope ratie, n . AU coc po ne nt a e r th~ Ch~~l -: al 
Efflue nts Technology Operation have contributed t o the rr: s uJ.ts r c ru r tej . 

I . Di'l'EIU'!L..<"TATIOII OF GllOUlffi \lATER HOilITOlllllJ DATA 

~ - East Area 

Duta collected !rem veils in the vicinity o r 200 -Zast Are a indicate t ut 
the rate of bui ld-up o f the Purex grou.,d-vuter m.:,und 11 dim.lnlshing. Tbi t 
=-~!Jct1on in the rate or build- up 1s prob~b ly t he result o f equlllbrlw, con
d1t1-: :: a being a pprcached bet\l\!en the ·, o l u=.e o r nonruJ.loaet l ve ccoli n,: v,ito r 
go log to the Purex svw:ip and t he trnns ci.lsGion cap'lc lty of the sur rounling 
a qul:t'r , lturtne; the rtr t t qusrter o r 1957 t he Purex i;rouni-V'lte r wu.,J. 
s toved Wl in~re1Je o f 0.5 feet a, cc~vired to 2 . 4 f eet fo r the rour th 
quurte~ l y5u u.nd 5.7 f ee t fo r t he thi rd qu:.rte r 1956. Yl t h an incre s s e 
of only 0 . 5 f r: e t i n the e levation o f t he Pu r ex !,,cu::d- v.iter c-.::, u.,i no slg
ni!icant cblnge vould be e ,cp~cted in the pro nounc ed veat.n ri i;ro un d -va ter 
gradient unde r the :200-E:ist di sposal a lt e ,. Th.13 g:r u...11eat cc ntl nue s t o 
= ve the contwtlnnted i;rcu., d "''' te r to tte . ·e s t "!«,re 1 t eprea ,Ll t o tr.e 
nc, rth and s o u t h. (S t e Fi cure 1). In th!! no rth t!:e ccut~n-~tt ::- n op1 <: a r s 
t o be n:nv l :i '" aro u.'ld the v <: ; t c rn ed.;e o f a ~ t ur:i l b ns 1lt b11.Trler l o ca t ~J 
nc nh of 200 -Ea .;t An,u. Anul yu~,s or Gll!:p l <: ~ ! rec soc:., ve l l " north o r 
GuUlc H, .. n . .i,.;. t:.af u ~ ! uu ~;,. r r::..:. -t =.~ t~ :::. !!.""-~ !'°= :--~ t ::· .. ~ ~!. ~ ~ ! :?:L!. •·~ 1. 1!' !i :'\d1n -
act!.ve t"".::ite r! o. l content rlbove the nuturu..l uvt::ruoc liu ·: hL r..;.ll.•i..l cu:1cc:i.:::- u. -
t L:;. n, v r.1:- h -:..:J.y lnilcr.a. ~~ oc-c:.o con t o.:t...1 :.n.ti o o f rc. ::. u ~~ :_'<'....o -E J ::; t tt :- ~u c:..:, ·, 1:-.a 
o.ro uc:1 the " " ~t~rn end o f Gal:le •'.o unt 'lln . Sou th o r tr.e ::'C() -Eu s l or~,i. c ::, n
t,..:n l nutio n t,.ppc 'lr5 to b e a:ovi ng t outbvurd a o fur a J (;)Oce E;;J lllli \I I.e re l t 
p r ctuuly 13 d i'le ~ed .;outhco s t11<1.rd b y 11.n un d.err,ro uc:•1 ba.c:aH rl <l,;e. 

Rad.1o•ac t1ve c.'lte rial rrc,;n = , t e e dJ! chare:cd to tr.e 216-A- 8 c :-lb h.o. ve r~ .i : he i 
the r:rc •.!.'1-1 = te r l n ~onc e ntr:itlon e ns hi gh e s 1 x 10- 2 JJ= /cc. Th ls re r ~e 
::3 ·.!?tt :.: u. ~ V~ t·c- r. tra tio n i n,:: rc t1 3~ c f 10 5 t 1::.r:"l th~": r,r t: v ! c, C. j q_·J.!l r t t!r 1 s ~v ,... ~aGe · 
rb ·o:-c ·,l-.l !,rnu,.;h or l onc:- lh·e J. 1., c ~o p,·• in tn the t;rc un i =ter bc nt'nt h th is 
c r ~l.J i:.uJ Lee n 0L .1crvel . 

i~ ·v ' .. , , / '. . \ L 
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Crou.nd-V'lter cc,ntnmin,1tlon f rom the :::00-E-~.>t /,re 'l Crib Sit,-, .. 

Coo•e !gg IUll 

Fi~ 1. 

~~? Coot"1in'lt1oo patt~rn u o f Marc h 1957 depleted by 
t'~~ outlining tbe 1. 5 x 10-7 fc /t c ground-water contaml~tlco 

l l mita . 
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Vertical Distribution or C0nt.o.mlnat.1on ln the Groun ,l 1,/r,•.~~ 

A.n investig'lticn \iud et.art«! in 1956 to ~tudy lhe effrcta 0r gedc ;.:l c. .;::-·J ·o ~CU't 
and \lll.i>te density on the verti cal didlributl on o f con~.o.ctnnllon in tL-, ;;rctL•«i 
vnter. Since it had been prevto ualy ,:,baer,ed that tt.e •=fac" lev<? l o r ~ae 
ground V':lter frequently d18p:!.sys a high~r velocity tl ·.nn o ther le·,e l s, i t V& J 

Q.r.tici~t~d th.st contu.w.1n.ut1on \r"Culd t'lr .ot apJ: ~3.r tn tl-:.e u;,~<! r t-, .:i r! zv :: :, ~ 
monitoring veils. Thia effect vaa vertrt~1 by dcpth-eru::pl l1;g t c;ts c:•~1 ,:t~1 
in monitoring ,,ella sc.uthea2~ o f the 2CO -Er.at Area (d'J-45,46~). It .i:,~ :--ec :. f;• 
nized, hov.,ver, that "oettllng" o f hi~ ~alt vn;tes az:J t he tnfluenc~ c. r lt·.e 
different :i:enr.eubill tie;; of v&.r i c,u_, i;t- o l :ig tc atruta. c oo:r:-!slr.g ~t.e ! : , 41 
acp.aifer could also influenc e th~ Vl'rticnl ci~strt'!:>ution nr ~on~an.1:Ht l :" . ·: c 
ttst these influ~nces a aeries of depth ;;a:,;;,leJ vere ct t.'.llned frc,m a ,·e:..:. 
2500 feet soul'!:> of :he BY dls po~ "l site in the 200-Eaot /..re4. 

Tho dr1lling log of the teat ·.ro ll = a qU!tlit&.tively exn..'llin~d for ~n:e&b~lity 
differences vithin the 35-!'oot zone or the i;rou_nd \lll.ter vhl~h 11. renc,,ateJ. 
The b c ttoo o: the ~'I'll t~ a:i:r,c:d.-'ll~.t~ly 15 feet abc,ve the baaa.lt bed.!' :)Cic. 
Th~ lover 20 feet er the d!lturat~d zone appears to be relatively ua!fo r= in 
eomp:,sttion and snouiJ huve a u_n!form pe!"l:eab ility, vnile the upper 15 reet 
ts or finer :111terial \11th a corre3p,~nd!n3 lc\ier ~n:lf'4bllity. It vas t ::.ere
fore anticipated that eou~=!nutton vou_ld &p~ar !iret vithtn the l over 20 
feet of th3 vell. 

A delayed- ac.t1on depth sru:,pl!ng devt ~e, vhtcb c o llecto u_nilaturbed vti,er 
eo.t:1plt:11 from different d'!ptbe !i1Ciul~l..n!cu !!ly, Vod i..:l3ed !er th.le 1n·,es•-!~
tllln. Annlyoes of s = ple .< •!ollec~ei durln.; the f!r~t q\J.!l:t-, r of 195, ,:-.:vcd 
contll.T.inatlon rtrst nr, r~!l ring v1th1n the l c.-,1~r 2O -foct zone 11.i pnd! ~,t <i . 
Later s1C?1pl!ng rcv~alc,J a &::rlking vart,,.,;t c n of ccnc~ntn,tlc.:i vtthin :~e unt
fonn io..,er .c'J-fnot zcn" aJ ccnLu.inut!cn co::itlnueJ. to n:.:_,ve into th~ vicicity. 
1!'~~ ~~:-!t!'.:...7. !~-"'.~. ! .::-: c.rr· .. :i:-e.d t~ t!"! .:' .. "."" ~: !!'~~-! Y!':~ ~~~ ~~;_:~~!~ : ~~~--:~~~ =- '!~~=-~ 
Ut: •J.r Uic lialL<.•:D ur llu, ::t•r,~,. 'I'h~ COllL t: '"'Ltd 1. i c.; u vu1·leJ. fr 1- w 3 .. 1v- 7 ~ ..:;' ,._,_; 
nec,r the tc-p c, f th1a 20-foot t c rlz.on tc 7 x 10· 4 t,~/c: r.~'\r the totl.'.c:- At 
the ~'""-" ti= nc- con:'lJ!Urv.~, 1on cculd be d,;le~•-cJ in tt.e stLrrac-, lt,Vt,13 o r the 
vuttr lo the vell. 

This ph~nc-mcnc,n n,iy be c~u;~d by the vnrt ~:too lo ~h~ p.or.st,~illty o f tte s~o 
lo;;tc fon:;attc,ns 1n thl<J ar•e'l, but apix-'lr .i irou prc,t~~ly t ::; be Ci>UJted b :, slnk
in6 of hi £,.'i d~n e i ty \/11!.ltc ~olu lions. Tn l s ,:on~ lus t on l ~ b,. .,,,1 on tt:" prc:io unced 
st~u•. t~!c.atton cb,-,"'ed in tr." Jov<> r :on" cf oppo.r <- nl u.-,trcr.n 11J.Oter!al. Io
ve s t!cnUon~ o f vertt,, -il ct·n','>!ll.inatton ~~c<1tl '. l ~stt0 :i sr~ b-, t ng c o nt.!nu~ -L 
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11"au.lts fro:n test vclls monitoring the ground vater ln the vicinity o f 2':'0 -
\/eot Ar ea indlcate no significant c hange ln the gro~"1d-Y'jter co ntrur.inatl o:1 
p,ittern during •.be pnot quarter. Fie;t1re 2 Illustrates the opr, rox l<r.ate e x
tent of ground- vntcr co:itnm..lnntio n ! rec cribs l oc ated vith1n t~e 200 -lle s t 
/1.rca. Tl:e relatively slov move=nt evident rrom comi,o.rlson vitb tne cr,~:-t 
in IN · 50le6, Chemi cu l E!!luents Tecb."10 10:;y \lllste Dlspo ao l Iuve~tle;a.:l c,~c -
October, llovei::.ber, Decec-.ber, 1956 , ls prlr::ar!ly a tt rlbutr u to the r Le g rnlned 
sedir:ent s vbic h have relatively l ov pen:,cabllitles. l..verng,e grou:id-,"?..ter ve
locities in mo.teriol or this kind vou.ld resul t in n:ovecc:it c f betvee,i 1E0 ll:ld 
360 feet in a th:"ee-montb period. 
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Ground-vater conta.~lnntion fr·'Jm the 200 -\l.,9t Ar~~ -:~I':> elt~s. 

Butte~ Go.ble 

· .. · 

figure 2. 

Cvnt.Anunation ;,attern aa of KArcb 1957 a • depicted by out
linin~ the 1.5 x 10·7 fc/cc ground-vater contam.1:iation llll.it•. 

an 
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II - ,i:-:;-r '"1,~TI: DT:JP0:;.\L lnAC'!'TCE 

A :...,.~,.rds study vns prepnrcd nt the :-equ-.Gt o f the CheC1.tcal Prc,c-, sc lrq; 
~-: ;,uo~:-.::~t CYn!.~!.1ng the ef!e:::~c ~ :! •.:!~ ~:!•tlr-~!!J rmm rele~ ~e c.., [ :0,oc.:: 
p,: ·~iE per hour o f \C.con,:.ense•l vc.p.; rs f:- u ::i the Pure x Tlln.i: S t nc,: ru,J 
3, c,:,.J ,OOO £'llions o r higc nc tivity s~o:-~1 vu~~e. Rei;ul•. a ,:, f l~.~ s~ ·J J y 
!.~:!.!. =- ~~~ ~?--..::.t i~::r!~t0 :-:r ~ !"".:) t~ :: t!. ~!! ·.r:·'..L..l l'e !""!~,..?!!""!ri. vt·.~tn ~ rlts~-~::- ft 
:, ~ :oo n:c~crs dovnv:!.nd of the slur.~ , a:it\ o. ppre,:lnhle h"!lll ~nrl~ u t l o::- :~ C. :- _·,:> 

:-a.~~ n vould be enc.:J\:ntcr~d, rcoulting fro m f!!ll-out o f e:i~:-alncd u:tL'.: y, 
~~:-.: n 50 c-.eter3 of the stac k . Loss c f 3,000,<X.'O callon.; c f a:; t o red -.-,, ~t -, 
t~-::H:b ~ ta..'1.k failur~ \ffiuli very prob!O l:t rc!l\Jlt in r!lc.il oa:: :!. ve 1~:,t()p,-! 5 
e:-~:'.!:-!ao the rce;io r-.'l.l gro u:vl --.rl ter :a.bl~ 1n co :1ce:itr!l ~i~:1:j c:= c ntl:,r e:c
:e~.!!n g exieting lli:J.t:,.. 

A p~,;:-sn to der:.cns~r:1tc flclJ dlapu ..;9. l o ~ cvo.ltn~ r~:::c ·,nl \tTJ ~t-- id 'l:-i 

a...:.. ·..:.::.1nc 51ltc!lt.e gel C!l.s ·oeen dcvtl:>y<-! •i. Lat crato r .v 1nve .;j~l c:u ~i 1.::: ., ! :JJ.'1t: 

d ~..:.:::3 tr:1ted t he f cr.s ibl llty of f o :-:C.::ig the g~ l by reu~tic.;; f1v ~ vol-'=-<! S 
:;;~ -.. :.Jte vith tva volu::.ce J or a 20t- ;;J -,0 + 3.3 510-, s::, l utloa . T.o~ fi e ld 
.!.!. ::: ; ..:: :?.l prot>:-a.=i vi ll first be d~ ~ :::.;~:-at -! l 0:1 a - ;old" b""sis c=pl -:::-1·-!co 
s :~o:!::et ic -.r.iJte . H~j cr itc= o r l::vesttc.it l on vi ll be co!'lce:-ne:i v ith: 
v. ~:!.!L&ics or the d.15po~al, effcctj o f le~ch13; D.oe~ts, co!st:.rre n3d rs.i.!.o
a ~: ~vi~y 1C53 to t ~e ~oil, c.:id ag ~~O e ffe c ts . 

D,:_=.,,nt lf.J-40262 , '"!H ~j)C's~ l o f ill ,:h Colo.l t -60 Scaven;;ed lfoste s•, )'.-":-c:: 4 , 
: :-;":", rec0~_- · ::J1 :1.:: :-::-..'.ll c :-lb d i ~f -J : , l on I' te s t tns i d o f sc av"n ,cd -.-.,~ t- s 
' _,:.·:i n .; u C;:,Gu co:1c~:: t:- .i tl on bc· l c ,., ~ x 10-:i ,,c/c ; ( p:-cvi::,usly :-ec: =_,_,c..!.-, J 
c:-::.."c ·:..· a ·:1 1~ iici i.. -wu!S ~ :1 .. ~v- 5 /"~ c v:. •:'_ 'i.:..,_) U.UJ. J. i:·.::...:.::..a~!·~~-~j b out.~ .; !'~ :~::·:: 
a :::-;:i tiu::i !Uld ce~i= soil od.'.or,:ti~:i.. '!'he ~lo-L~ c ::l b ~ --~ ~e :- ~•,:i=--~-i..'..t J 
as tie~ diti!":•s ~ l f odlity . It lg ,· .,:•., •t,e ,l t r. i t t. h~ t e3 t J.tsr-,:, ~,, l v ' Ll 
,!~li cuta on dllu~ion <1.:1 J Jl s i'-:r ~i::i o f h1 :;:i ~cilt v.1 :, l eo in ,;rou.: . .l .-:.~~ =
t!:.o.t vill be =~ful 1:i edt.:J.bli~bir.0 r~tu:-e .---.1 ~tc ti.l.spoJ~l pvll c ltes . 

,, ... _ ... "'- --- .... , ...... _ .. ._ ... ~-r-· --

~:.:;! ! ~G t:·•,ver ~~ .s c f th,;, Colud, l" Rlvt - lc::;.t:dllllely o.bove ..,,J t.el J V t !, -, 
,;::..: •· .. r~ ~ v o.1r-t: r,(· r !'cr_......:! d b y fl ..:.: c t c=..1.!. ~-~..::: it r:·rinb O; :.: :-:-i!1. c-!13 a.t ~!:~ re,;·J.~ ... ~ t 
~:· P:-:, •: e ., s Dt: :-.an gt:ci~ic•n :,.nJ. An'11 }" ,J1~ . Un.011uc rma lyo~a v r ti, ~ saT,, '. ~• 
s c .. >u.ld provide coa~ :ete '1,,.ts f or revr.lU.'lt!on or }OJ Are & .-a3te d.:s pu , "1 
;x:-:~.:: :; , o..:il valU9.b.!.I! d.!\ta o n s!'.l!H e:l.!!le d.l !S.! r.sr c e dJ.luti c n th.:,t t!:.llY U!lv~ 
.. ;- ;: Ec .. i:ion in for:::·.L!.s.ting ruture 100 a.od 200 Arc.1s ,n.1.l te dJ.gpo~~l p,, li 
~: e: :'. 
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I n s<.llat!cn Prcc e.•' .''.::g Dep,ut;:u, :: l 

Co Jumbl a Rivl!r Stud..!~:1 

'. ,:J - ,J 

:,11 -'., 10 ')~ 

The st!lt1st1cnl ;.ti;.:iy continued o f relatl o:19 be l v.,,n ccnc eC1t r 1t:.:-::s o f re1-l!o
t:Lcllv~ l :;oLCt>!i:t io :·~uc lor e,f!'lu,i a l ..,u.ler- uuJ re':i. •..: L .. ~r ~ ,;.~ :-ulio,c; ,r.,, :· i~Ui,:~ . 
Data cvl.l c (' t c d ~ct-..:c:1 19 51 ~~:! 1 1)55 p:-:::- .: ~~~:~~1 ·--~~ t..:'..e ·-::~ c0:::;;u~~ =- ·.:~ :e 
furt her eXlJ.!:"..1ned to dGte 1·.n.ine s! t:;n 1!' 1,:ant c.cr:-~h~ .. ! : ::!!. Al thou~. ~~-~ r~.Hll~ s 
of this ~l udy vere le~~ fruitf\l.l t ~~ n ll!ltt clP3ted, ! :: t :..:i t tb~y ~~! ! e:i l e 
shov cle,i r-cut c c :-:-el.,;.tions, c,.:- w in dc!,!"e e s e r :-e.ls t!o:: tb.lp ve :- ,e !;: ,;~1.isbcd. . 
One v~.rial>le of s1~1f1c.J . .nce e ppeo.:-~ to be t he fl .: v :-:_\-:~ o f cool!.:: ~ t,~1rou~ 
the reac tor. It ""S= cle a:-1.y e~ , 11b l!shed t c.a t a3 t!:;e ~lc v n,tr 1::: :~,s .; e d U·.e 
c once ntrations pe, =it paver c.i, ve l dec re8.$ecl f c,r e«c:, o f l b~ e :.::.~eu '. :.;o 
t opes c ceckP.d . !h!a fac~ vould c e u~e f'u.l., !'o r eY~ ~!C, In pr., i.'.c~, c.& the e f
fect or ln.:: reu~in g ~c-ol.ant flo .., ns in the CG- '.i51:> prog"""1 , Ho.e ver , vl:Pn t c.e 
!"el.-lt!o:,s bip 1-n-1 ex.~ne d bet"-1-e'.! ll ccu(! ~nt:-att on o f 1!!.:. ·..c pe :! n.r.•1 c J: l ~ ~ \.t te:
tcc:pe :-!l t ure, v t:u..'.:h 1~ n:Jsw.:.ed t o be one o f t he ::e re ll;-:!° t a.'.l t '-'U.!"'~-i.: 1'.!::, .; nl y 
a sU~~l :/ s i r;i !.!'1 ~u...:i~ co rre:S.tl c :i vri..s f ounc.i. Tr.e sb:l.1":y ~o i::1t:.~ µ:- ~d1-:t1 (' :1 , 
ot con<:e~t:utlo n~ !'ro ::i o knc vle dt;r.! e r reacto r VB..!'"!.a':l.t~ "'-:S.5 !"urttt::- C"'':=r,li ~o. ..... c d 
by t~,e a pp!?.re !! t et :-c ::ig eff e:t of ci'-.l.DGin,3 ""'t"r tre1•.=:, t oe th:,l.; ' "'" a ~ t.e 
u,,,. nf :1:rrer,,nt rloc culnntP , co :- ::-c5 t o n tnr.l blto rL , ~ a.ljU,!toc :i tL e tc. It 
le b c l.ieve :i tt::it 1n 5u!!1c ir•nt ef!l i;. : n t =:i.ly t i ~'11 cc., ~.:. f o r 11::iy gJ. ·,.,:i • .,, t er 
trca.t:::.:::i t cet b.c i. '-J.S l!l.::- ~~ ly r e~~v:::-.J!..blc f ;)r 1::::.:1~ \~· .. :.::;~e ckvelCI=::.l! n·.:. ~f co !" !'" e
latioll.3 be t.l!en otter v:..:,: lnb l c J. L.:,.~rie:::e ·.:i .J ,: :.Lr:: ~i in the l:.a.~ill ::,; o r 
the tje d..1t..:l e.n.:i it id eJ..7 .! ct e- d t !:....l t ! ti..:- tt. ..: r s t .1:~_:Jti~.:!..l tre.:it=.~n t of re!l ..:: t o r 
d~t o vtll rc~ult inn b ~ttc :- c cn=~~ ti o n c f t t~ infl~c~:e e ~ch o f tr~ c p<! ra t ing 
vo..r1t:1"J les h.:ive on t~ cocc-.~:itrt.i.tl o :i ct i!? o !.vr-~ s in t !.:. .! e!!lu(:nt ~ T:O erd np• 
p.en.r~ to le 11tl .!.-, pro ~,: a ,:- t t ~ '; uuy t:.! j o r b r <!;:.1.-"t L""vc~):. in thl" field can be, 
a c:c:.: :,L! ~l.J ~d r u;,!dly 'c:y a dt:> :-t t cr..1 p1-.~::;:- ,1.0. .A. :-~p rt 111 :rl.ru:.:lE-1 t r.i t vtll 
su=i=e th3 fluci.tn.;s to d,i.te and propo~a c ontlnt11.1tio:: of the pro.;rn,:i usi::.; 

Tee \;.SC of '!'urea :.~~6-B hos 'c:ec:: propc,sed 0.9 " dt- ~-=-~t~ti!l:; e~!!t fC'r ln-
ter~tl cleaning of r~ac t or resr f fic e piping. The p:-~=a object or the de co n-
t!l.tl!=t1on vo,ud be to rcdu.:.<! .i:.icr..u-.:;c ore !< pers .:.=el exy,e 3ure rs:es. The 
reog~ ut vould be U!!ei in ~c,n~e::';rnt1o::i5 of ubo ut one o=ce per &"l::, u . De 
c:on tn.m.i r.ulton \oU "..i..J.d be carr1~d out durtog A r~!\~tvr o utige \lheu t ~ II!! c: vola.n t 
flov b.:ls been redu:ed to the nc r:~l &hu~do~n rate. 'P.,e orlginul pr c rc,9sl 
VU3 &lm.1.lAr to 11 .i:.!l.tc.=cecw esz:h pur.;e 1n thAt t =. e re.4£ent \/Ould te p r e 
:pG.reJ. in the val·.-a ;::!. t. purc;e ~ n..:1d. ailed thrc ~ t!:.e c~c l!::ig \."::.~ e r fii,:1 =. o, 
·rhe flov wcu.1.:1 be th.:-0U4!,h th'!! pro : e3s tube3, tnto tte rear f6.C!I p1ptng an<l to 
the rl ·,er via :te n.:.r.::.u effluent ~ydt<!m. tn: l ucllc;; tt:e 10/ reten t! .:. :1 toatne. 
An a.! t er:1ate r::iet h~ .! !,,.; al~o b~en prc poaed -.hi,r~by ~he re!l.gent V-l '.J.c..! l,e ln 
j .,ct. e.1 ~nto ~ r~":- ~s..:e ri,ier vhl c h 1,c,ulJ. ellcti.n.e,.~e t !:e ne~d f ,,r b 1vtn.; any 
Tu.:·-:- o Ec l •Jtic,n e ::. :~:-ing tbe pro =e:t.3 tubes . The f.!. c v o! reo.t;;ent u.:: kr t~e 
i;ro p.:, ~!il ,iould b~ tbrou.,;li the r., ,. r crcd~be:i.:ier3 a=d p!.,+..all,. cc= ~e:- - cu: r e:it 
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to nc r--!ll, und dl"c:1-..nr.,~ d. r rom th~ u ~::!ea tiirou.;h locs~ned C'l ;:>s l n ~e> tr.~ st.o :-
nge b o. sln. It vould p..iss from the:- c le. to the :-.o :-r..'.>l effl·1ec.t s;,ote::, t o t !:-,. 
r1v.-r vt l\ t.h~ \ {:..OP, !)\UHpc:.. I nv~ctt £,!\~ ! O"\ 0 r (jl~p-_, -3, e l pr ,:,bl.': ~_I! r~l.At.~ ,l t-::> b•:, t :i 
pro.P'-)Halr. l:.!10 Leen ot~,r :.. e J.. Tvx1:~ .:..:e~col effe :. ts rc~ul.t.l;-.g f r v:u :.:-_ -! ,.L.; .:. i.i. •,J, :-~~ 
o! the reo.gen t into the river os vel.! sa physl:al o.nd ct:~!tlcol ~f! e :: s c :-i d.:, v:,

stre= vuter tree.tmcnt proce3~~o are 't-e~ng rev!~ved. /1.n 1nvest1 £:!.Lt~ J :l ls e.l s c, 
be-inR r..nde or t :"" , ·1g:1lf1.:!Ulce ot a6.d.!..t1onn.l river cont~...l uatt c. n r~i; ·..;.J.tt n,:; :° r ..'.> m. 
the :-t•lc:1ee o r n-.._vis c. ! 0 r,eo from p:- : .:es:: tut.sea , d!sct:A..!"'~~ arct1 r,1; L:::,; , stu :-'l C:: -:! 
bn~l"", nnd r e tentio n b aslne. As 1\:1 ex=ple, aa s tte:,p t 1~ b,· !11,; ~" .! e ~" ..!e
tenr._1.oe hcv muc h more contru::::dnntio::i c a..:..1 be e:i..,:-c~eU to be ""rt:-ac tcJ. ~ :·;:. ::i r e-ten• 
t! r,n t'.>sln sludge by th,: Turc o eolu~'. c. :o. tl-..a._, b y the nor:n.l :- esc. t :, :- e~! lue nt . 
Thu ~:>..7e rlc,('11t la in pro;,re s ~ at q_'-"1.:-~er end . 

Autcc:.,1 tic A.nulnlu5 •'..Jnttor For Tie •,:: . .:, :- i:rn .:~n t 

Thtl Jc. v t-lop:nc,nl ,:outinc..el o r tl.ll l nc.t :-- .....:..:::iL lu 1:iw.i11lu n: • c l 0 t' ~:-rl ~c :: t • U~(! r ~d. 
e.nn.ly~e tl:e onn;ple !'or eeverlll pr c -l.:: :-..l;.-1..-, t 1oot.; r,e-s. Hc :hn.:1'. : a l r, .. t ·l :- eo " ~ 
the i:r. :-i1tor vhtr.h lnclu.i.e the uo91c ,: :-~cture, c >J .., e to:-a .;e ,u-. ,1 !>A:".i.'..'.:o .; p,o v1 •1 or.s, 
vere c c c:plet~d. Th e electrlc!ll co::: -: .. ~:>t • 1nc :..uJ.lng cup 11 ·: tual! o n , :1:·.; ._;: o.;.::::.lc..;, 
a.nd 01<!ety clrc u1td •re v ~U nlo n3 , ul~ :.:, u._:h ,o=-~ unte•t~..i r~at = e• ru,~ te p~r
f~ ctcd. Co n!ld.erable dif!lculty L , .,i t: 2:1 exr .i rt~cced in ~le~l i• :-~ ::..::, v t :-i;; lco-
t.o~~ vhicl!

6
1otc rf<!ro ~1tb tl ::l L_c.:.; __ __ ;: t o r pj.~ , Prc,lo:ul:1Ant coot=l=tlo!l 

la L e::. :. ~• , vtth ulC/ C-.:: • ..1 rl :i3 c.: _ J L _ _ _ .: r l ::;:; lo tl, e on.:::;,le. b::;, :-o v ed clean-
up \:.:. J c x::: ~rlc occ d. -.. Lan t -.:_:_ _:tlc c:. : ~.:. <-•. 1 clr_: ·,_~ :1 1::i ~ • ·~ re c.se.l f ul.~~-.r.n., the 
Cw c ~.1 , c.:-:1 . L.: .1 nitric c~lJ. \. .. Jc: __ l ;c, r -:·,.'-:...: ~ by.'Jc,c~loric in t :.~ c :1 1-.i= 
tc. ~.! i. :· :.:-: . .;-~t!v:-, . ~: .: c ~:·v,11.:. 11:i _. ~: · _ _ :. ~ o 1 ui.,. .J~ !· cl ·-.: .::- e uu~.::..Z l.,~.l u.:.! a r.;. ~-
1nJ t _ ,.,; · ..... J.. '.1,:i .~i.:.e 1t:~lt.:.:..!' tL.: L2.:- ::, .::.:n.:... it r .:.. ':..J t:.: ' .. ! r, r..:cor~r , a..."...:11 ~ t-; ·to -
d1 .._. !t ..::. l :·.. ,u t, t'...'! L . . _:. r . . y .:. ~ w.: .._ : ... .. ~t - :· 1~.:-~r~: . . :. .~t. .. tlc!l rc r1':.! 1r"d, fl:t Ll t he, 
cL l ., r; ~::c_ r . Du:-1:: .; ~I.a 1-c d e, :1 n .:. ~:- - . ·.:J l c.:·._.l,- ~r \. c :l r ~~~ lvo.l lv o. osilt 
1n tl" . .J ,t c: ~:,, o! _prc.ul. .. : ..:.i r -:: l!.:.tln ~ t.:, :- .. _ . ~ .; 1• d , l :__ :i. t r __:t1 ltor luJ. 

An t11v,-stl :;:1 tt oo v .. ~ r ~.; ;ttvulr.d l-, .! c : , r ::_ !oe tile aull!ty o r p r eJo ~t!y !notalle.l 
1lu3 n..µt..uro ronltord to yte1 t1 <t,~: :; •. ! t _. •_1v e f \!) ~1t on pn:· ,tuct C'On t t-n~=-~t1 :J•l :S. ~·~:e.· 
dcat ,;.:1 \n,s la of ti:.:, prrce11t 111 ~ ~1-u .. _:: : ' - ~ tl"'t a o1 c:i1f1e:rnt 1! ,~:"-1 voJ!.l rtoult 
11heu a ver y ua:1111 !t e Jlon produc t r .: '. c '-J" .:,c cu:· r~ .l. It~ u~e o~ o.n 1:: k< t .:, t he 
llPl•( v u ... h u r u.11 tut0le1nblc\ t.:Ulh.' '"'·"t :· ,1!: ... a u f r i:1111 l uu 11rl,jJu ... .-!.. r r.,w. n,Jl 0 l v t5l ~ .::U 
hn.~a,d st ,L-:Jf,olnt, o.lt!,cu.;h not o.nt1c!r1ted 1n tbe orlttln.o.l de•1 c:) :, =r l: e .i.e
velor-a-1 u• a supple::.cuu.l ude or tl:e 1::.,lr=nt 1! it eoul.J. b" c ll.librate..i . A.n 
ee.rlie :- prel1m1n.ary stud.)· 1ndics.te..l t:3t th~re "Prarently ex1 oted. n;:, f1x~d. re
lat t o n b~tve~n r1 ~,1co product c0o~ ~=~ ~ticn l!...~d ~l~"l durl::i.,; a r J,t..:.re. Re:eot 
caleul.atlone 1nd.1cnte thst 10~ of t"v..ll s .:"1" reapoose should correipund rou.;1-...l.;· 
to a bout 10~ o f the ~urking li!Uit o ( fi5•1 o n produ~ t pen,,Jt~e~ 1n re&~t o ~ ef!l~~ot
Ai tho pre1ent tl..Jr.e the 1nstnl.n!ot~ are not be i ng used, cal1b~~ted, L'.l¼ oalota ~~ed 
in a uniform, condl • teot 0&nner, h~:1 , e &ome del~y 1n the a ceu:,u.l.Atlc,~ or r ~lio.bla 
r~~t:.:...-e t!.Ata ~~ cx--~=te~. 
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C: a ti,r.ate ,; vere ::-,,ide of f ~Bs ioa p r od uc t iso t o pe~ c :, •. e r l:l.:: :he C~l ,.;r.b i a R!·, e::
f rvm ruptures during 19S6 B.."ld coc:pa r c ,l vt ~h t ho s e ,, c. t r rl ne ,for trg l '):,2 . I. 
si e;r1if1 c a :1 t icc ::-en se \11.\3 noted . In c ::-eo Ge i n r up: ·.:::- c se ·;~ rtt :: ru t :C.1' ~ tha n 
fre1u~ nc y vns i 1~d ic o ted t o occ c w·1t f o r th~ i n('!'"~!l~~ - Al t i~ =...:~~ ~s ::- t c;,-::- ~ e:Jte:- -
1n c th1:- Co lu::bin Hl ver fro ::1 ru pture s c o1Jpr i ~e 0 :-1::,- &. f:·u :t t.: :.: : :' th:'! l .J t u ~ 
pre 5E.nt , sig:i.i ! icant inc r e!l :3 ~ 1~ c au.:: e f e r conc e r::i, s 1n.-.; e a J c.-; :- ;:t .! 01 o :--i ,i rl! 
tenti o n b y nq•.:.atic life an1 bo t t o o ,; ro vels e,-e p,-, ~e n:ly p~e c !;• d ~~! ::e1 . 

j 
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III . IABCnATORY EVAUIATIO!I or \/ASTE;, 

So il coltL11Il and equlllbrlwn experiments vern co nrl ucted 1n the loi:u rnt0ry 
vl t. h th ree tutchc3 o r Ynste fro r:i t he Uroal 1tT, tt~~o·.-e ry Pla.,t. T!:e dls
pos~l volumea, "n!ch vcre bu sed o n the a dso rpti on by soi l ;:,f c e sl=-137 
and slrc ntlur:i- 90, a .,11 the concentrations o f coLalt - 6O In the vas te, e.re 
shv wn in TulJle l . 

Table 1. 

lluste 
{Dntc h !lo .) 

51-1O7-BY 
52- 1O8- :r, 
53-11O-llY 

Est1r..ated D! apoual V.llumco BoGeJ ,)n 1:1e Ad.1! orpt1on 
Dy Soll o f Ces !um-1.37 a nd Strnn tl =<-O. 

C.lbnlt - .:.0 Ceslt::-1 - lF St:·ont ll!.:o-<1rJ 
(;.c /ml ) (Co l tLs:c Volu:n.,s (CollL'.J., V"l= .e • ) 

4 . 1 X 10·4 ~ l. >3 
2 -9 X 10- 4 > 3 > 3 
7,2 X 10· 4 >3 l 

A rapidly increasing breukthrou,;h o r strontiw,-90 betv..en l anJ 2 colu.:::.., 
volu;;~e for vuste 53 -llO -llY so~P,esled the presence ;:,f lnterfer ~nt: oucstances, 
pc,sslhly aluminum. A el ttl lnr eff<!c l 1::.. 9 obcerved f J r cer•,,.10 f s.r::: o.: e.veni,;c<! 
\.-:J.otcs, v ll ich ve ro tcstcd cJ.r ller . Tt e d.:lt a for ccsiw:- 137 In v,,ste 51-1O7-llY 
ind.!cot.~J c::,pro:c~~.ot~ly l col= vole.., a s a d.1of..o.3al vol=-e, hov-, ver the 
bor~rl1nc ncturc o f t t~ rc~ul ts req~1 ~ed tbt t he dlspoul volu= be re
str icted to 60=--: th!no le~n t!:.:!.u au~ c~lu.::n volu::t!4 

A lnborot o ry s o il colu;:n teat VJ.5 run Vltn a • =ple o! A-8 -..-aste ( conde:i~ate 
frci:: A-L:r:::) n:i i!. tl:., :-c :: u.! t, icJ.1~:.ct ~d t lcst strc nttu::i-90 very likely VJuld 
bi, t h e, l!c:i t.i n:; ~, . .l!0isoto r~ in thlo ~.:~te . T'::.:? r'1tio or the concentra
tio n o r stro 11t1,c- SO In al!q,;J~ a or t~.~ Goil co l ~ -i effluent to t~~ con:en 
trc\tlou o r ot rontiu..:-:'D ln t!· . .) in flt, c '.l t - ~re plotted U [J.blt vo l w:.e o r er-
1') 1.•""' !1t ~'.'"'1'!"~~~~-! ~. -! ,...01 1 ~" ~ V':'l'.!.: .. :--!'!, 'l'!! '! !"~~ 1...!.l+:1!'!~ bt;~!:ht 1! !1 ~ !! ~}°, •:'I V!'\ 

ln F igure 3 \11th t llo .Lll!l. ortr..Jf-.:.- 1:iL!J. tu t L~ 111:.lttut) 1,,..vu..:.t:11t1 .i.l l,:11\ v r, 
C / Co • 8 x 10-U/ 1. 6 x 10-5 • 5 x 10-3. The volwi:., correspondtnti to thi s 
11,,1t 1t,,_ bre:ikt hr.lu,~h c o nc ent ra tio n h a pprox1:utely 13.5 colun:n vol=• •· 
Futu:.·e opcr11t!n .; plil:1ll 1uJ.l. •: •,l.i tl :!lt an l ncn.,_:.: e in the a c t1v1t J de n9 lty o r 
th" c o ndc nGote v.1:;te vil.l occ ur. Yor thl9 r <:11u::rn , thi, Clll"'City or the A- 8 
c~!b c:in t" erpecte<i to dccrense c,ore rnp!dly n .an vould be preJ 1cted rro: 
t~e pre. ccd i:i~ r.:c,;c rt~~uta l dnta, nnd e.ud.1t1ono.l experimental \IOrk vill be 
re-1ulred to evalUAte the effect o f th.I • lncreaoe ln a ~t1v1tr density. 
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IV . llE~D::A L lf!DH0LOGY 

71 iL .. :~c t.u .\.l i..: it~~ I.J r Li.,.: t.,luu.:11.l-..cu'... \; .- L,u u;l.L:. l\: !..~1..: ...1.:..l, \. !.c: :c :'.:i -2..1. .> ~ b... ,.J. 
~oo-·.;f"~t Ar~!l!l fluctu'lte 1n Ulrect re .=poz1se t c tt~e ·:ui~-:c5 er \/tl 5t~ 
11,;.c:~ •,5 Jl...,usc:d to grc-unJ. nnJ a~cordlr.g to £".>Ol.oc l~ :o:1tr0ls. Dctrl:lg 
l '.i~u, the flr~t y<e'lr c f P,Jrex opc:-atlon, the 200-Ea5t irou,1d ro,~ 11 t.otal 
or nr.'"\ ut 13 rt. n~ n rr-;u l t at" ll:l BV'! !'"n£e dtO!')OClll ;at~ n ~ fl.5 t": £ri . ~~ 

prese nt rate or disposal ls about 7 q;d. Coffiblnlng thls rate or rech~r6C 
of ,.nter to the aq'.llfcr vith roughly estimated values for the t::,1.!-n"J.llc 
chnrncterlstlcs or the a~ulfer permits the pred.lctlon that durl ~~ 195• 
the :?00-Eost ~.ow,d vill rloe no more t!!.o.n an adtl.J.tionnl foot, or t c an 
ulti t utle or opproxic.a tely iil2 ft. Thun, during the year, no eu·us !.:..r, tlal 
c:-:11..--:.;.,I'.!.: !n the r,rcG c nt rCJ.lco n.nd directions of g:-ou:1d-\/U.!.er c:UVL:=-'! :1 t 

!roe ~he 20'1-East Area Gre n~,,ected =less the d~o;:c;~l :-~tc '.s grcut-
ly ln~re.:sed. 

Continui~g chnn~~s in d.1spoaal rates ln the 200-West Ar~a rreclule a 
ql!!lntltatl-te estir.nte cf the roun:l. during 1957. IIc,,.,,ver, B quul!~utL·e 
eati=ti? r::a;: be =di? on the ba!Ji~ of past, pr1?~e:1t, u : . .l protnble f c: ~ure 
operat1n£ co:,d1tlono. It lo ex~cted tr.at the corthe:-n µrt of ttc ::.;:,wid 
vill coatlouc to dc~l1na rapldly na a rccu.lt o! ::.b..,-;,l:· rc.luced vol= • 
g0i r. 0 to '!'-svi.::p, and tr.at the coutt:er:, part of tee rou.:i:l. vtll rise 
•11 (;.nt l:r r--id. st~'::>ll1z" Bt c.bcut BO nlt~ tc:de vf 4"/6 ft. no a reoul t o f 
11,ll:\t'11n1ne r,r-,~cnt d1,pos!1l rot'!a of about 6 c:__;1. Thu!!, ir.c~cn ,;-,d 
hydn,'.111~ ,;rud1cnta c..-id 6row1d-,::1tcr velocities to t:i" nortl.!cac t are 
expe:tcd during t :1a y<:u.r. 

At the requ~st or Gec,:h-,:it: ~l & C~oplJ ,·31cal n~Jcarch Op-!ration, tt:e 
G<cn~~'ll Ch~c, i cal Azv,lysL; Op..,n,. tioo d2v~l.:> r,.: J. a cc i,3itiv<J a:u l;rtl cnl 
ei.,l~.r,d. !"or tr.e di:tcc ~! o:, of 0.1 r,~,b o! flt: ::- rc_ccln la veil . -.1ter . 1"::~ 
~th,,,f "" ... 11c.,.ri tn ,:1nA) . .,.,. ,.. pn,nn 1,:.• r- nll .. ,-t.ir- ,1 ~urfnu "" .,. yt,•nA1v,.. t. r n r _.r 
... . . .. - • • .. ... ... . . ,...,..,.. ""' - - I- • -- -
.. . J " .. ..... ... .... ... _ ..... u .. _.._..., . _ _.., ... ~ .. - -- ~- " - ~--· ' ··- __ , , ·-- -;"''··.J ._. .... 

lOC i:,.::,un-1.3 ;:, t fluorccccin nn.l -..-~tcr a=;,lc a ,:.:~o tt:crc::.:· ~~r coll~: ~c l 
pcrl c., •lic!lll;· fror.i t.-u c.,uccrmtion •C - ' . .a ?~ t;,.:.:tlvcly w.)O rt. ::::·,1 n:il 
[l~c,o rt . SE o r t he ep l Y.•;J. veil. Toa 6!1.:!rlu dO) utiOllS \IU!"t! concc,. trul e l 
fr-:; ::i l 11t"r to 100 cl . Fluc- r cc ccin ·..::1u cxtr:i:ti, ,l vit:i ~::o=;-1 n) cct:J l 
ar.d. the fluc. r!ascence o! the al:ol-.o l p!cnJe ,,n~ l~!lsured. vi th the JJ..CO ::..:oo 
flu-:,r'.c.cl ~r. D<·tc~tnble fluorc~celn ·.u .~ round !n the e&'O rt. ve! l after 
,..1 t~ •;.c toi -= ~ o r ~8 d.z...y:1, dc:::..cudt.1·cit1ne:, v lth f\.!l a.s~:-1\:eJ co!"l!lJc n.:e ll r::: . .lt 
of 1:::-ei,ter than 95'1,, a.-i ~v t rai;e l1ni!:9.r velo-:ity or a bout 350 fl .'Ja :· · Su.:n
i,h :, froc t:ie 0;00 ft. 11~1l .;hc,"'-'d pn:.Ltt.ble fluorcs:tln vl tuln 11 Ju;-!l 
nfl••r !i ,,.. ':'l.•,rl 1_1 r f.b'! t ... ... L, 1l,-1,:1111t1L1·,-,Lf11l, vii.Jin r.r: 1rtJ,•1. ,· ..- 11 1:dl ur 
;,n,ut~r than 50'1,, an "v-,reee linear v~l-:,-olty o r abo u t 770 r t / dJJ. y. 

L, -, r1er to obtain ndd1t1oru, l JJ:,t11 on the hydraulir. cha~c.-:ter!st1cs of 
tr.~ u1 u ~fer:1 u.'1 ,lerlying tha, llnnfoni W•J:ke nre~, rut 13-h~,ur I.U"nvdo vn
re '.".•':e:y tei;t va, cc:..nau,:tt'J on vell l ·_N- F· j -1 . A gr&p~1c o. l eciut1.o n o f 
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re ccv~ry data 1ndtcate~ a coeffictent or tra.nsct,s1bility of 59,000 t'.l)d/ rt 
and, for a saturated thiclcne~~ of 15 rt . for the sand and gravel aqu1fer, 
a coefficient of permeability of 3, 900 gp,1/ rt2 . Based on t hese valuc9, a 
SU'it.o!ned y1eld f o r the vell of 60 gpm !s be lie·:e d. ,:-:'! ~!bl~, ~ d. +;~'! ~"." '!!"'!!.f:~ 

E;TOund-vater velocity is calculated to be about ~O ft / J.,,.y eastV!ird l o Loe 
Columbia River. 

WELL DRILLIJIG 5™MARY 

TABLE 

WELL DRI!..LJJIG SUMMARY 

u. s . o. s . 

llell Ft. Drilled finished Total feet To \later? 

299-El3-l6 ~7 1/7/57 370 Ie1 
299-El3-17 358 2/19/ 57 358 Yes 
299-E13-18 ~ 2/14/57 458 '!ea 

73 ~ 

Tiit. U. S. O. s . drilling c1-ev-11 have completed 902 feet or dr..llJ.ng on t he 
CA . 700 DriDing Project and 1,1.rT fee t on the C:G-688-P!IASE III drilling 
contract. 

Drilling ere= of the El!l t ch Drilling Co. vill begin operations soc,e t l.ne dur
ing t he fir3t veek in April. This 1.JI & fix.ei price contract for appro:c:1cately 
5,4oo feet of drilling in 251 ddys. 
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