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CRl!MlCAL El'PLUEIPro 'l"!CIUIOLOG:r WASTE DISPOOAL DM:s'l'IQA'UOIIS 
JAIIUAR11 i•illilifl:Jll I l'.\IiCll, 1956 

'!'he Chc::J.c&l l!lttluer.t• Tecbololu-'f 0»-nLUon perform. re•earc11 to uive• t1s-t• tbe 
chemical Ul4 phyaical upecta of enviro1111111ntal contaminat1011 ff•ultins from plant 
effluent• or rrom potential proce•• cUeaaten. 'l'hi• report 1a primarily coa.ceme4 
¥1th plant ualetllllce re•earch in the field of - • te diapoeal ,luring the qua.rter 
Juuary-Marcll, 1958. 

The ground-water IIOll.itortng 4nta utili&ed in thia rt:port wre obtained from vdl 
vater •-plH, '1'heae GIUll)lH are colleo1te'1 routinely b)' the Rcgiooal Mon1tor1Ag 
Opera.t1011 ud &11&~ed by the RQdiolo(d.e&l Chew.cal. Analyaia Op!rat1on. 

I , D~TI0N 01" GROO!ID-\t\TER l,l0!ll'?0ll:".l!0 ll.\ 'fA (w. H. Bierachenk), 

Fisure l allov• the probable liaj.t• of cr·ou,, cl-\.'" ... tcr cont=tnat1011 baaed 011 
groot beta activity> l,5 x 10·{ µe/cc 1n \. .,;,ll \: ... tcr c~!)lc •, Th11 detectioa. . 
level 11 ap.:.,roxilr.itcl:, O.l~, of tf. :? :.: •• •1l : t1on P.rot.:,;::t1on S-tundard:J MPC for RulC,6 . 
Aluo ahOvn on tho ticure nra c .,n.:r.J.11:::,l co:.tot:1·11 011 th:: 1..1ter table u of De
cei:iber 1957. Tho general dircctio,1 of c;.rou.:<l.-1. ... t ;:; r z:ov~t 1• non:al to the 
contour line• 1n thu dirl!ctioa. of the di:l•~;:i.v,ud elo~. 

Thon, are thrco zonct1 of ccntw:J.n::.t.,J. c:cu:-.d ""tcr l: :..;_;.tb 200-£.:lst Area, 
(Seo Ficure l). 'foo d ~:.-, tb to " ~tcr r •• ,- :.: .s fro::i. ~ f.:.:t 1D the north.?1111t 
to 3lio feet ill the 11outh\..!Dt. TM pr 1Du1~ eourcc3 or 61'0Ulld.•w.ter contami• 
natioo are tbo ,:uate effluent• dilpooed to the rolloVing three ceneral lite• , 
vtuch are d1ecW1oed ill order, 

(1) 216-BY Md 241-B cribe. - • During tM period of uae, udi.Dg 1n 'Dccuiber 
19::'5 , rol.l&).ly 430,000 curiee of bota p.u-ttele eniitter• \ICre diactarged to 
t?:.cce cribs. P.u·t of ti..: .. ,. 111.u,tea &re l)(,rcol/lt1Dg tbe 2lio feet to the 
water table and entering tho ground V.lter. Durtng the per1o4 covered by 
tb1a reporl, the ll'.'lX1mulll conccr.tr.ition ot uon beta activity detected 
we 5.1 x 10·21u,;:/ce, reported l-6-58, 'rho contwn1Do.Dtl 110ye watvard 
and eoutblft!etvflrd dovn the hydruulie sr-dicnt iJLl)Oocd by the 200-Eaat 
ground-wter mound, See "A", Figure l. Wut or 200-Eo• t Area the -ter 
table occure 1n permeable glac1o•tllffS. ,~ aandll and gruvela, and con
tudnut1 reaching thoae 1edir .. :nte t•· · · • • ,ove chiefly uoutb\llU'd and 1outll-
ee.• tvard, Radioactive contw!liJuitlc. .: : . -,· -ed 1nten::.ltte:itly 1n three 
wU. located about U, 12 and 17 1111:..,r. . · .aat or i<'OO•E:iat Are~. 'l'he 
11'4X1111U111 concentra.t1011 detected 1n tlll.. , ., , ' t ' I of 3.0 x 10·7 fC/ce (2-19-58) 
1e rar below thaf ·,on11dered l».::ardo~ • ••1nlt1ng vater. 
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EXPWM'ION 

Area of contam1nated ground. water; 
gTllH bvt.. > 1.5 x UJ ·7r,c/cc • 

.,_,o-'\ Oenerallr.ed contour• on the •ter 
,' ta.ble u oi December 1957. 
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(2) 216-A c:-lbl. • - Of tba 10,700 beta curie• 41•cbarged to tba 216•A criba, 
H~ or 9,000 curiea ha• gone to tbe A-8 crib, Those Purex proceu vaatea 
that percolate to the vater table contribute to the ground-vater cont~1na
tiou zone labeled "B" in 11gw-o l, The ~ ~tected gron 'oeta concen
tration ror the period wa 5.8 x 10-3 µc/cc, reiiorted 1-13-58, The cont&mt.
nated ground water 1• 1110ving •outhvut.vard. 

Scintillation probe log11 ot the aix 1110nit..,ri.ng wil1 at tb.e A-8 dte were 
prepared in a •tudy ot the d11tribut1on ot radioactive ir.aterial beaeath 
the crib. Tl.-! data obtau,ed reveal at gnt ttcant)y <Urtf'rent ~netratio!l of 
-ate• in different arena. For example, in one veil the test• indicated 
that vaate1 had moved the entire 235 feet to the vuter table, vbcreae u, 
an ndJacent wll e;wz.a cmJ.ttere vere detected t.o a depth of oaly 125 feet. 
These w.ta are correlative vitb the geologic etratigrapby, 

(3) 216-l!C cribs aad trenches. - - Over 912,000 beta curies ot TBP 1caTCD£ed 
vaates r.ave been diGclmri;cd to the BC fac111t1.,.. The intennitteni. appear
ance late 1n December 1957 aad in Jaa1&ary 1958 of radioactive contamiaation 
in tile ground 'llator (depth about 340 feet) beneath thece dte• 11 interpreted 
a• a d~finite brcnkth.rou; h tro2 ono or ~..:)r0 or tte diopocu fac111tiea. See 
"C", Figure l. Tb•J r.;;.i:u c.u:n b eta. conccnt1·.ltion detected to data 1.a tb.e c;rou::d 
'llat1:r ""' 7 6 x 10-6/1<!/cc, r.:. i.:or t : d 12-~~-57. Tlua co:iccntratio<> v:i.11 !ou.-,d. 
at a depth of 10 te e; bclov tl,J " - tcr t.;.'blo; tho c.tuii:.u:n concentration ruiud. 
in s=ploo from the curf .. cc or t l.J \.·.:.tcr \. ..IS 2,7 x 10·7 pc i cc, re~rted. 1-2- 53, 
The couc..,:1tr..1tir,n~ ou .;~r v. : l. .v.· l; _ _ :1 v0r y l o·J and tha fc ,;'.llta or r .:p~ .. t-.,i 
s ...:.,:-,lin(! not cc: ... :>l-)L-l y ca ... L~ .. t . '. ; . . .. , r -.-~tlto i.:.:.y poGi:ibly indicate 
u10.::ln.; ot hi : .. :l- ~---~~it:, L,. ·.· . . . • : .... ... l ,_ . ... '- ... ; i n t L.J gro'.Ud ,;atc r. 

l c.:it~ ··1lc e:t,.:l n ,· ., 1c:i r,,-.'. : · -~ , • - - r. __ ,uto tro::i 1uoto;i1c analyii~• 
C::i:-o~U \ .~ C(l t' L .. ... ,,...:o~ ·-~·::::,· __ . • :.:~tc.'bl<J C::;'-V ocean-ins 1n the grou.'ld 

vo.ter b f.!ne::ith tha 216-IlY c .·!b11 i,.,: -1 t t.J 216-A-8 crib 'i'hc i;:.:..'tll'.u;:i concen
tratio:i detected bc11N1.th th., UY cribo .: .. :. b. 7 x 10-4 Jue/cc, r.:ported 2-10-58, 
Thia execed!J the Ra.tlici.U.oo Prot-:ction 5t:.i.:1• rd!i ~;re 'by a ta.ct.or of about 2. 
Bov.-iver, the c04ee11trc.tioa. in 11.:.: .~,1 :o fro::, thio r::.rttcul&r veil bAa decreued 
tl\):rt t.h-, know 1114Xl.ll!\llll ot 1.3 x l0"3 p-::/cc, rc1:vrted 5-6-57 , OD 3-10-58 a 
CobO concentratloa of 1.95 x 10-6 ,-,c/cc 'll'..1& detected 111 one wU 110nltortng 
the A-8 crib. ThlB value ia not t!;:pcctcd to go 1111.\Ch g1gbor beca1110 tho 1.a
t'luent vaote to the crib contaiaed 04ly abo1o1t 3 x 10- F/cc, 

200-Vc• t Area 

'rber• are cW'rently foW' &04H of coa.tUl1Date4 gro1&a4 vater beneatb "°" 
200-Weet Area. See Flgure l, The depth to vater n.nge• h'oll about 200 
feet tn tbe w•t to 280 feet 111 the eaet. Tbo pr1nc1p,u 90urcee of coa
taminat1on are the, vaetu of the T-Pl&At and Redo& d11po841 racll1tie•, 
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(1) T-ri..nt cr1ba and trenches.•• D11po1al of wste1 to the T-tacll1tie• 
ter:s~ru.tcd 1n ru.d-yeor, 1956. A touil at 94,000 beta CW'1U had be,.n 
di&chor;;ed, rou.;)lly 901, ot wbich vent to the 216-Tr-l crib, the 241-'l'X 
treachea, u!'l.l t.he :¼l-T-1,2 crtbe, Tbone radioactive \o&5te, that have 
percolated to the -ler to.bl.c contribute to ::one "D" on Figure 1. For 
the por1od 1Jf thil 1·cport, the 1rAX1cum detected conc•~tratlon of bet& 
particle ci.uttera in well vater aai,,ple11 wa 1 ,2 .1. 10· f-c/ce, reporte-1 
~-4-'\D, The contBr.linato?d !(round .... t.Pr nvwPII f.Pn,.r• 1 ll' nnrt1'P!l~t~M !~ 
accordance vtth the prevailing h,ydrau.ltc i,rodicnt. 

(2) 

The growid vat.er :igdcrly1ng the 216-\JR crlb 1• cont&r.>.tnatcd to & dete~ted 
level of 3. 7 a; lu- fc/cc ( 1-·1-~6), ond wl.J.1 to the ea'lt beyond 200-lfost 
,\rca MVe show beta conccntrat1oni< •• hlch •• 2. 2 x 10• ,;, fc/cc. H·JV• 
over, thia contaminated ::one, ''E" (Flgw·e 1), tnrluenc..-J by the prevailing 
ouat-rd hyd.rnullc gradient, va& probably contaiunated by va,te1 fro111 the 
T-factlltlee . While the T-PlAwt vaa o~tivo, the prevailing gradient""' 
15.:,utb.::1&r.tV111''1, ...u.i 111a11Lt:1 ioovod in that direction, Changes 1.n rate• , 
volW!l8a, and dtea of disposal (1) altered. cUrectlona ot ground-water 
ir.over.c11t, thua ::one "E" is bolleved a remnant or tonier ca11'11tlona. A. 
acintlllatioo probe log ot tho veil 110n1tor1ng tbe 2lo-Wk crib 1how 
practlc1U.lY 110 gacn activity at deptb. 

Jlecbx crib•. - • Mc,re tbon 850,000 beta CW'ie• have been diech&rscd to the 
"''s" d111poGal tac1l1t1ce, Qlld ~:it all ot tb11 b48 gone to the 216-S-l,2 
~.d. ! • 7 ~1"'11':~. '!'h~ '1~~::- rl:,-1:-~ v .:;u::i;i l.~t~r tae t. e~a. cuutu.W.aat1.:'1 'i..; w.J...c 

of the11e vu11te11, the =:<ir.,Ul:l d-.,;cc:tccl ~o:1ce:ntr:i~lo11 tor the period bein~ 
3.9 x 10· 3 ;uc/cc (2-17-58). TL• coat~ . .J.cat1on teo,ie to n>Ve ,;outh.::L,t\.·.u-'1 
dow t;rndicnt. S,N zone ''t'", ( l;'i,;w·.: 1) • 

Sc1ntill.ti.t1oo proba loca of t L.:? \..!llo L:a1tor1ng !.:II! Rc:doit crl'l>a Ghov tlut 
1J::...::Ji1J.tcly 11dJ11ccnt to t h:, 216-~-l,2 1:.:-.'1 7 crib3 rudicactlve vu .. t.:s h.::.va 
percolated dvw'll th1·1Ju,,:,h tlu: ,..,.ll,..;,aL11 l&.'.> feet to t:io wter table . ll.)·,1-

ever th11 horhontal mvec.l!nt of Va!ltea 111 tllb oed.l=nte 11 &E:llel'ally 
11JD1ted to less than 200 teet, 

The fourth zone lu 200-Veot A.re&, "O", lies beneath tbe 216-S-5, 6 cribs. 
The mwclrll.lZII beta concentrl\tton 11,,t,.c:t~ 111 wtcr so.:::.plcs troo ico111tori~,. 
vella Vlll 3.5 x 10- 7 ,tic/cc, reported 1·7-58. Thia co:ito.:nlno.tton CWl 'l:c 
exr,ected to mve generally aouthca:. t\.·arJ.. In the future, aor.-.e e;rc-un,1 "~ter 
conta::ino~1on in this ~on.: 11:.:lY be contr1~uted by beta particle e:ru ttera 
preaent in the Redox a=p wt.era. In February, wiue~lly h1£,h activity 
vua noted io proceu w~er dtocbar&ed to th<! ne" Rcdox 1wmp. A i;a:ople 
Y1U1 found to canto.lo l x 10-~ JJ,c/c.c. and invceti~tlon ot pu.et reaulto 
indicated wi 1ncreGB1ng trend by a f-c.tor of 2 eG<:h 100nth since the eud 
ot Noveitber 1957 . 
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FiH1on product analllH, - - Jtad101tront1\8 penteted 1A tbe P'0l,ID4 
-ter beneath t he 210-s-1,a crib• u 1a41cate4 b7 eaaple1 trq• a4jaceat 
vel11. On l-14-58 the well -ter 18111J1le coatalaecl 1.i. ll lJ)-b ~/cc; 
thi& 1a an. lncreaee from the 8.8 x 10-7/'Jl:!/cc reported 1A tbe laat 
quarter of 1957 (2). No racU.01troat1\a or radlocealua -. toWld. 1D 
growid--ter aai::plc1 Crom any otbar alt.. 

Chemical Proce11tng Department 

Cor',o uae te1t (W. A, Haney). 

The vaste 11cavenging pngi._ CUl8 to u eA4 tollovla.g tbe proc:Halq ot w.~cbee 
~8 aad 29 1a January 1958. Altho\l&b tlle ~o60 coacutrat10lla 1R tb.eH b&tcblle 
vere below the cribbable 111111t ot i. • lJ)· tw:/co, poor ceelua a4aorptl01l cbanc• _ 
ter111tic1 i::ad1t lt ad.viaable to cli1charge tu "11Ute1 to tbe 1peclt1.c ntent101l 
t r enche11 . 

The t'ol lovtng table •~hoa 411pol&l data oa 11Ute1 411cbarpcl to tbt tbree 
i:aJor aeavengcd wato 41epoll&l eitee. 

Site 

2lci -IJY cribs 
216-~ cribs 
2lo-r.c tr.:: ncbee 

Totall 

200 ARF..\S SCAVEllCED WASTE DlSPOOAIB 

Volu..--,c 
(C:.ll o:l!I ) 

8, 945 ,000 
8, E.57 , 375 

!:f-1?1'~~~ 
35,()J., ,J/5 

Beta Actlv1tr 
(Curies) 

i.ce,510 
3:0 , 255 
r,,•,1 ,Ci.\ ) 

l,..: ;., J;·,·u·)-

Sr)) Aet1v1ty 
(Curin) 

14,704 
l,~7 

--2L~~ 
2.1,5"/l 

C113i Acthlt7 
(C1&riea) 

3,141 
1,539 
7,000 

u,;;ru 

Tbe tot41 beta activity ln oc~vcn.:,.!d \.1111te 1upornataAt llqw.4 411cbarged to gro1111d 
repreoonta about ssi ot the beta activity 1ent to all groua4 cli1poaal 11tee 1a the 
200 Areu . 

'l'be aeconcl pbale or th.1! proSJ'WII, the etudy of the d.i1perei01l of Uqv.141 la ground. 
•ter by • eaa. ot a "Co60 use teat• g.:it underwa7 l.G March vitb tbe begi.Dala& of tl.i! 
wll drilling, All the Vl!lla are expected to be completed. by the eA4 of .J\me, 

Specific retention etudy (V. A- Baney) . 

!'J-54599 - - •A Hletory e.nd D11cuHlon of Specitic Retcmtion D11poMl of llaclio
active Liquid Vaatea 1n the 200 Arcaa," vu ta11ued Jnnu:.ry 20, 1958 (3). Thia 
report rev1eva the biatory e.nd prea~nt1 tBbulatcd dat 1& on epocific r6tentlon 
41apooale of 200 Are1111 r.i.41ooct1vo lictuid vut1te:1. A d.i oc u:i il ion ot the abort• 
comlnga 1111d IL'levalll.:lted reutur.:ia of tbie d1c.Na:!l.l 1: J t b.>.l iu-c alao p1·e11cnted, 
Lowring of the caI>acity t'uctor t'ro::i lo/, (volu.-, b:.J 1~ ) to 61, w.1 reeo~nded 
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in vtev or the abseo.:" or rcUn~le data det1n1ni, the extent or under.;:rouud. 
11;,reo.di:i.; v!'l! ch occ •~ra ut t hE' varl:,u& dl~p..,•al 1,l tc.;. AA ntacnce or data 
oo l u ,1g-tcn:: r.-.1 i; :·at1 :,n :.,f ruJiolu ..> t..>p.:!ll 111 wttcd i.;,1111 a13:> :::.v.et 1t 1t..ivlaa
bl~ t o .,,,., a rJ.Jre c:inr.e:·vutlvo capaclty tnctc,r. 

DlO}JUGnl t ,> c:•iba (W. A,. lu>uey) • 

v;, t11,, L .. ui• ..,r c..,a .. crvatlvu .l .. L.,rat-,ry <!Mla, culculatlon, •h<>v that Sr~ 
rwy u11lcr tl:.- n,.:l,,.u.l i,;rouad \o'Ulcr l,,.a..,,.th the 2lu ·A.•O crib vlthln the 11111.t 
row r.,.mtha. C: 01110 ,l',t,•ntl;,· 11 1·e.:vc •.. .:nwr.llll11 w, n.•1.:! to Pw·ll'x oi"'ratl.;,n to 
nbtm .. t-m th!' •rib i,,:1d to 11ct1vute th• 2lu-A•24 rc1>luce,.c11t crlb 0n JI" •buut. 
M4y -i, 1-J:,t' 

Ninety percent or t~ Sr90 d.11cha.rsed· to the -~~doned 2lo-B•l and. 2 crlb• 
vas accounted. tor in a cylinder_or 11011 about 120 to lliO teet in cUsi:eter and 
30 teet de~p. The a•.iilt ot ar'J'.J VOJI cs.lc:i.l.Ah¼ wi!.!l.g the radio=l:,-:1:: ot 
,oil ao.r:ple• t.alten t'ro= veil• lo~nted near the c1rc\Cllference or the cylinder. 
In neurli" ~ll these aa=.pl~a, cs137 vus n...,t detect4ble, vh1eh pr-.:>h1bited l!llLlt· 
log a Ca 3: au.Ht. The nboE'nce or th11 rad.1otcotope 1a evioie::iee that it V!IS 

rei:.oved by th.J soil be!o1·e the ,.-., uta r.;:..ch;;,l tli., \.Vllll. Tho ~terial balance 
or lonu halt-lite 1soto:p:e a or nr,vo1tiv.:" u:: ,1roach ic..,tb.od or au:Ut1:ii; v-.uto1 
d111,·lw1·i:;c<l to tl:e i.;ro= J. i. ,r"_.ro to bu a r~.:.~iblc rc1nt.:>rce:c.c :,t. t.:> t h" pr,•£ent 
"nci::..tlv.i" r . .>:>1tor1:i;: :-, tl : l '1. l:l..i ·~-:vcr; 1 t \.';Jul.1 be 'l'ery t'IXl'-llld 1 ve, req11irln6 
a lar,:.o au:..ber or ru'11o1 :- .nop1c i.::..1ly.:~s or th:! e1'1'J•.tent t.:> a crtb a:,d posaibly 
tripling the n11:.:.i,er or \."~Us uooo~iu.tc .1 vitb tha crib. 

The prcoer :e .:>t plcit .:>nh:.::. ta t r.~ c , U nt t ~•? bot to~ or " 150-toot wll ad.Ja:e::it 
t'l t ::·? 234-5 l>utl;!.1:: : ,. __ te cr!o ... .. :a c ,: .. ~: :· . . - .1 by 1£.~:,rutory a=l:,·~1&- Sl.lc 
ot!:•:r eiull-.>v \."-, ll,:; !.n ~:·. ~ 1: . .. ·.:.! •. ·.: : ,.;__. ::: ~,y 11:-e o:;.;,:-.~c tci -;,! co::tll.inin;; plu-
tonh'..,i cont.;.;;.1.:;:.t1o:i. L .-..:~:.i :i L·~ ·: c; _ ,L . . .. .. a o:i r.t t h!:; depth (50 !eet above t.l:.e 
rc i lonal .;:-o·.!!.i \.-..,.t .;r) ~ .•. :; r .: .. ..:11.. _:1 1u " x·.., .;: ~::. :_,:~.'...,t icn to l'inh,h<!d Products 
OI•.!,at1oau tl'.:.t. a r. :,;, c,!b, v!t :i c. -:t~ ,.,_ . .:._,,t g:-ou:d.-'l;.iter :.:ull.toring vell11, be 
provided 1n the ll-"d!~tc !Ut u:-.:. 

C:>llting 1."'.lGte diGOOC!\l (w. A, J:!in,:y). 

The r:;.J11ture co:itent or the alu.-:-.i:1:l111licate .,el 1n the 3()0 A.r1!a teat d.11poeal 
pH, hu3 n'lt c ;:.:.:,.:;!i a1,::;:ii:'!.c:.,.:itly Gince the teat utarteJ.. Tlua b!l:&v1or 111 
1n Gcarp co:itr.:..:,~ vith th.? datn collcct.!d t'ro::i the J.ab:>rntory 1011 column. teat 
vnich &l:ov~i 75t ~r the =1nture ~~• lo~t to th~ 11011 and a~s~b.ere over a 
period of t!'::!'ee =:.tl:s, T"~,h dif!cr..:nco 1za exp,:rir:.!:ital t1:li1obs 1nllci,tea 
tuut. concc:-n O'l'e:- l:,~11 or ::-..:>iat'-1:'e tro::i the c:.:l to tl-~ ao1l r:;.;.y havr beea 
over-e:::pl:.!ls1~cd. s~,.;,!.ea or th>l s:>11 belov the teat pit are to 't;c ta.11.,m v1th• 
in a rev m:1tba. i\::alya11 or tht:H •=plca vill help to cl.11..rify the dittore:icea 
1n eXJ)Cr1.r.-!ut~l roalllt11. 
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300 /.-:-Pf\ vnate ~1af0&1Ll (v. A- Haney) 

A •=~ling tro.ver• e or the c~lu:.bia River conducted 1/2 a:ile telow the JOG 
Arca ~:; Jo.nuary 1;,~0 ;,-1.,1,kd i;;UJLpleJ \o"r,1ch c,.mtainc:l ura:ll.w:. l.:l. cont e=.~ r :.tl .; :. ,; 
Just slii;.'ltly al•ove ci.cko-(J·..nd, Thie, ::.:::.btned vith prea.,ioll.3 flodir.i;,, f! H t.t l1 ;:~ . .. 
th.lt ::,;,•.rly coir.pletc d1lut1::,:i or 300 Area vnatu 1• rea.liz.:ci v:.th1.11 a c; r.::, :-t. ,u~
t&oce d.)vnatre&l!I or the 3~ Area at all tilllc11 or the 'Je&r. 

Irradiation Proce11oing Depert!!!ent 

All 70 a:!:l p32 i:i rea.ct:>r ern-.:e?>t (W. lf . ICoop) • 

The ri\·er .concentr&tioria or As 7.; and p~-2 , re•ulting troc diS~•al or react:,r 
cool.t..:!t, ar111 or eerioua rud.iological coneeni during eert&l.n period.I ot eacb. 
ye&r . Reatr1ct1ag reaet;:ir prgduction, either by Umit1na power level nr <:>:,,,,r
ating tii:ie, 1• the only bovn wy of ir.aintaining or r • duC'ing tbe release rate 
of these tvo ilotop,e• to the river. Thtte. • tu<lief_are plan:led to filld altern.&te 
metl-..J-:1• of inhibiting the fol:'l:'4t1on of As 7° and p32 in the coola.:l.t. 

The first • tudy vt111 sturte d in JIIAIUI"'/ nt B-Aren vhere sw:.plea and opernt1=.g <!ht.:. 
-vcre c::,llected. T'.:e objc.:t ia to d,1 t <!:i-:.1c<> r<:l.nt1onJll.1pG tlut ::.ay ex.1st tet•.-,;; ., :i 
aea ,o:l!ll op:!rating co:idi t1onG nnd th~ c o:i:?.:.s:1t concc:.tratlo:ia of A• 7o aad P~. 
The c.:>rNlAt.1011 ot op r .. t1or..il dat11 a:1-i c.c;cilyt1cal reeulta ViU be attei::~ted by 
gra,::J.:::u n.c\.bo~. 'l'"JJ.1• s tu.i;,• vill p::-ot.:i.b ly be co.a:pletc<t lQ a.bout oQe '/C::J.r, 

Th~ obJeet ot the second atudy 1• to tlate::-.:.1ne the effect a l ove r pH co:ila::t 
has :i:: the e!flueat coac..i:it!·u.t t:in or t ~..i ~•-·o 1aoto;_: ; a. Th~ pr; .::~::.:a of c .:>lle ~t
in.; etau~nt i; .:=:r,li::G fro:.: c.:.ch ot stx l C;- l:.:: ex-i,.:1·i L.C1l ts.l. tul:cJ vaa at:i r-tci in 
1".urc!l. nr.:1 a coi.-:;iariaon ot tho .t oot-,p1e c:i :1,;cntr14t1un or the •~ree.::s vtll b,. r.._ ..'.,., . 
The.;~ a1.x tubeo are being 01:..irutc?d a:1 1.,.,:t ot a corroalo.2 atu.zy pro;:ri..=. Tv::> or 
the t ·.ibea are cooled. VI.th pH o,o "\:.,1tcl·• tw at pH 6.5, and tw at the ato.:iur.1 
pJl lev.tl 7.0 . '.rbt• tut vill probably be COlllpleted before the ead ot tile aen 
quarter. 

The thi?'d study 1a to be conducted. at 1·4!1!• in May. 'l'be obJect 1• to deter-J.:ie 
vbethcr tlle effluent concentrntlon of A• 1 " and p32 can be •1sn!f1cantly dectt!l~c-i 
by a ·,o!ding the 1mpur1t.1ea aao~1atcd v1th the use of coc::.erc1al grade a.;;o1 f or 
treatu.~ coolant. It 1a planned to aid r=c~nt graw, au.lf'uric acid. to tlie ~-...tcr 
cooli.11.; one-he.lt of the 1-eo.etor, vbile u:Ji:1g coa:.wercial grade acid. to treat tb.e 
•ter c-,oollag the other halt. Ieotopic ctlyaea of effluent aa:iplea of both 
t.alve• of the rt!aetor "111 be 1U1de and. c;:i::-.pnred. 

1957 P'-1Z'!-';C9 

A r.:·,1ev -a i,-ade or the reactor purg"• conducted 1a 1957 to de te=ine tr tl:e 
currc :;t 11,.:1tut1c,n11 en r;,~_;:! effluent <l.1.;,A.l!llll uro ud<1(luate '111.thout being t1.'lJ.uly 
r cnt-:- ! ~tt\"c? . (Tl;~ lll •;r, .>~ul i-ulc!l IU"<l \; ,i~ ;; i on CGtit.:.L~CJ or rlvf!r pvllut .. .ln h?· 
au.lt1ng r1-o:n the relc;H,.i of pu.r.:.i offlu. :1u 1n tho :.pr1ng of 1955). A co::;ur1::. .;a 
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of tbe 'lU&ntitiH of racUoacttva aateri&l found ta 1955 Vltb that towid 111 
1957 puri:;e etrluont1 ohowd no 1lgn1f1cant 41N'ercnce. Thl' 1eotopee or et-n
cern (Fol ~?, p32, au.t 11p<!l9) vere all 1ncreaac.t Ly ab11ut the am.,unt 1111t1c ll'l&h4 
11•1'1 <'WI be trac ,,i\ Jlruct.ly t ,, 1111 l11 <' 1',•u11e ln 01'"' ntlllt, l~vf'l . Th•• I:)•.,-( <' l'f1'1° 
ent .• , r,·0111 al>o11t ',ii ) 1•11rt:•• • ,lul'lllt\ 1·1•u1: l ,1r IJ~ •r .. \1 ,111, \/•\ I'll i,•nt t o tho rlvrr 1111.l 
\11-, t..ital tl u..t ll111l lhl• ~ ... t c r lal Vue \,,aincJ r-.th• .. au.1 W ;• al•.)Ul .:,0 h.>un. 'l'h<l 
ert'lucnt.e Cl'l.lm 1111..itl~r 11) pw-:;u " ven uent to c.-1•1b• . The concluelon 111111 re&cte.t 
thftt. t l~4! I'!"~!'~!! t ".!1!!,V,!~l !""!l~ i ~~ !11!!~~-! !~~ ;~-.•~~tt~~ ".!..~~~!~ r1•t!"?" ~l'!. -..:4:!:::: 
trom pur.;e• and yet permit effective uae ot thi• opcratlon. The ru.le• rtoq,utr
lng n..a:pllllg IL.'ld &1111lyaea &re 1till neef\ed. to pe=it per1ocU.c appra16111. or rlver 
pollution from purge1. 

Retention basin, (W . N, Koop) . 

Do~urent HW-53249 - - "Effects of Direct Di sposal. ot Re:i.c:tor !ttluent Wiiter t~ 
the River" • - 'IJll.B iuued o:i 1-!iu"ch 6, 1958 (4). Tll11 docw::.e11t rev1eva diapoau 
aapecta or d1acont1nuins the detention of cor=.l rcc.ctor coolant. The conclusioc.~ 
prP.seuted -were 1tade by tne auth.>ra Gttcr coo.,erating vitb proJect engineers vliD 
ve1·e preparing plAna tor =d.itying the e1't'luc:it d.ii.poslll equipa,ant. 

Uranium oxi:L:i.tion and fiollion procLJct volo.t 11.1~a t1o:i experlJ:lents (R. IC. B1ll1Ard) . 

Bo.ae-l1ne do.ta vere s:ithc1•cd tor thl:l u.-.i.nii= o.x!d.:l.t1011 ~xperil:lent•• '1'be alight 
111110\lllt or oxid.o.tio:i vhlcb occu:1·c-d in o.rc;-;n a.t::!.J :;:;,!lcrea \lat fo\llld to be lesa 
than 1~ of that e>..,...:;ctcd 1n n1r t.nd ot~ .. : l .. -__ ;.,.;pL::i-c il, 'l't..! r e tore, tbe 1'r01'<)sed 
tccha1que of be atin~ Md co::. l!.:-: :,; t!:c ur •. :i! :... .• c:; .:.c1:.~.-:is in ar.;-on 10 •• to = 1n
ta1ll i ootl-.-::r::..:11 cond1t1o::!l d:.::L;; tl ::: o x! -.. ':!.::., p ., :·1od up;~:u-it to be rensoiu.':l l c. 
The 1nit!!ll r eaction 1n = l ee., :-~ .__ , ____ ; ___ : . ..,s·-, !c l. ~!.!.cvc'1 t -:> b e cnui;cd by a c-,:2.:L .. 
tion o ': ~,rn:tion:i vit!\ t t.;:, r. __ :.: : _l utr 1:, ,: ., :,:,·..;L ., uf't -:: r ,b,:;.l~alng 11.'lii vi t !1 c. 
co:::.!:.•;:; tiu:i to,,t 1<.:1t " ri11l. All ':le- t o t ..:::; l ~.l ;.. :.~ • .., .1 i.o..;o d.! ;;ree of renct1on vitb 
1!.oJlt~u ur.l:li \ll' • • 

'l'cate vit.h air ut=G11h1Jre.s ,;.Jre atnrtcd at t !: ~ c;.~r•• elld. fbe ettect of 
ti.t..3 i.nd t c :r.~:~r.:-.turo oa o:dd..i.t1on rat e: ,s in cJ.r '--ll:1 i;tcwa at te:iperature• up to 
14oo° C vill bo 1nvc:it1v t cd durina tba co.:..i!!.l qu:uter. 

The expe::-1.1::ento.l equip:::;:nt operat~ eatiatc.ct.orily and it is expected t?MLt onl,y 
ali.;ht revia i ou1 vill be required for tb4 f1 ~s1o~ prod\lCt volat111za.t1on experi
ment•• 

'1'be l1ten~t.un survey, e11ti'l.led "The ECt'ect ot Rc:J.ting Irradiated URAi\1111 - - A 
Literature Survey,• JN-52735, \laJI haued 1n J¥1UAr1 (5). 
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nI. IABORATOBY EVALUATION a, \l,\S'l'ES (B, L, Brandt) . 

Redox Oper11tlon 

2111-sx t nnk tan:- vn5tc eYnluatlon . - - Multipi e 11011-col\lll!II tf!~tlng 
s t a rted 011 the lOo Tank c.:id the 4o1 Buildi..'lg ccnden i atea tcr evalu
ation ot the 216-SX-l crib cap:icity . Since lurch 1958 the eonden!atea 
-.~:-c :-:: ~:, .. ::l~d. to the ~vil!.U£ t a:.kii L-i tt,i; ?'a....~ . Coal ;~ the " ~i;:s ; ~..:,•·•
den3ate trom tho 4ol Building ii currently pu.ur.d to the crib, 
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D- 2 \/Date evnlm tion.- •1-bre than 10 column vol\lltCII ot Re<bx D-2 vere 
put tllroll{;h r;~umhrd soll colu.-r:10 (01..,:'-Ull.t illg the 216-S-7 cr i b) vttbout 
ex:eeding 2 x 10·'( JlC/cc ot sr9.l in tile effluent liquid. This concen
tration 10 t~e CW'tcnt o.nnlytica.l s co3it1vtty . I:i vicv of thla hi£.~ 
caJlilcity c;pccilll laborutory t uct.ut ,1..::: ~ ioc l ullng the 1&d.U+..is1n ot Sr90 
to t.he 'IIU&te DQl!.pus vill be u:icd to ca.lcu.l::.te cQlu=i capac ttlea. It 
appecu-• rca.9::>nnble to n:::iw::.! , ho·..;"'v.ir, tl~ t a SrW breo.ktlll-oue,>i 1n the 
~Wld vator ia not l n::iirl(.:nt oloco th.,;, equival<::ut of 011ly 4 col\!l:ID vol
Wl:JD '11'.ll d1och!1rc-~d to t h:, 216-!l-7 crib to t::At;,, An equ.1r= nt clc:inout 
rilllle of ~.coo c.illooo , . 1 1-.:. .~--- l to t ho crib 1.0 Jul:, 1957 . The rtnae 
bed a couccntr.:i.t1on or 51·'- J l CO t L ... .J tlu t c,1' r < ~~::ar D-2 ~d thto w-..1.11 

equivalent to 0,7 colu:..n volc .. :.::s or tho -.;_:~,:! 1.t :.·-. _::i , It did not, bov• 
ever, have a dioproportio~te t:ff-.,ct on th:l crib c'-::;-icity. 

Purex Opi!rativn 

A-8 \l'.!Otu evoh~tion a..,d e n"t~ .· :-; t t . ·,t.- - Fi~:.:.l noil-colw::n lAboratory 
evalu:.t i o:i t -, .. r:11 1'or t l:<? 2b· ,\-C c.· .J ;:_.vo a c~.: .:city or 13.5 colu:.n 
volw..ce, Thiu is coo.; id0r .:d r, :.:: ~c. .. ;J l c c i:,ufiu- t 1on of the 1n1t1nl 
col u:m run• on thiB v:ii;tc vhtch 1.u.J.ic .. t cd a tr1b cur..icity ot 9-coluit.n 
volun.es. 

All analyeie wa l!ll1de to doterm!ne the t.:f!ect of L • pray noztle tor 14• 
creasing drop oize snd tbWJ 1ncreaG1n6 the •~r.aration efficiency 1n 
tbo A-8 vupor bead.er. Total 11tront1= va11 dccrens('d by about one order 
of mr,:11tu:1e, or tb.G component• anal.yzed, o,uy flb95 bcrcaeed, Table l 
Ol.ll"..marizee the reeulte. 

Coa1oonent 

Total Be}& 
Ru 

Tot41 ~ 95 
llb95 

·• 

~ 

Activity Den• ity ot Cr.,ndenned P.u-ex A-8 Va1l0r !(:ic/cc) 

!tter Nozzle Inotall.stion 

5-1 X 1o•l 
1,8 X 10•l 
2.'( X 10•4 
1.1 X 10•2 
1.1 lt 10·2 

B~fore nozzle Installation 

9,9 X 1o•l 
6.7 X 10-l 
l.3 X 10•3 
li .6 X lu•2 
'3 ,t, X 10"3 
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A-5 vast• evaluation and special teat.• - Exper~Dt5 to date indicate 
that the 2lu-A-5 crib capo.clty rmy be u lov aa 2 eollllDll vol\1112& ror sr90 . 
The cri"o naa already received. 89 col= vol~s. The calcium ion in the 
A-5 vaGte streal!I appeara to be the t:aJor cau'le or the unu~uolly lov crib 
c.-.pac1ty. Tt:.e calei11111 1• added to the 1trea111 1n the Umeatone bed vb1t"'b. 
Mutraliz:ee the vaote beror• d11pooal. Stl.liiea are underva:, to find a 
method tor increuing the capacity or thlt 1011 tn-r t.he 8r90 1n thie w~te . 

234-5 Recuplex Inveatigation 

Recuplex vuate (CAW). - - ExperiJDente wre 1o.1ti&ted to determine the tlov 
and the plutcntu:, ud:.;orption churc:.ct"riat1ca or the CAW wste 1n the Z-10 
cr!b. 'l'h~oe P.Xf,<?ri.1;.:;utn hc.ve ulr1. ;.:ly uhovn that :ill acid1rted process 'lll!tc :
(up to o.O~I ltl0 ) percolate• throui.;h tho 10U at ratee up to o.i. gal/rt2/b.r. 
The crib 1011 c0Jtii1.n.e about 41, c~boc.ato. Tb~ the 1011 can t.e "co:iditioc.'"'"' " 
t:, a 1pccU'iod pll botoro it r.::cciv.:n the vu:ite. Te1U on 1yntbetic \lllate:a 
1bov that tb9 erecter th!l acidity or a 11olut1011 ot h1g)l l&lt content, the 
el.over tho tlo11 throur,.'1 tl:J coil. Ia the CIIG'I or the actual CAW ~"aJJte, hov
ever, tlov ro.teo in p1·cl11:J.n..:.ry t c..:,t::; h:i.ve b ~~n ae high u tlie equivalent of 
6100 i;.:lllons por hour throu;:.il a crib tlie 11:.tc , r :t.-10. 

TDP 11cnv-::nf',P.d \!'..lute 

The r1na11011 colui=i teut on ocavc3~34 TDP vaate (Batcb lo. 29-l08c-l0S DX) 
1ho1..-:d. too hir)l • CG137 brenkthro~ ) 1 to pc;n::tt crib d111po111J.. 'fable 2 IU..'1• 
inar1~•• the results. 

Tuble II 

Colwm Vol~• c,137 ar90 

l 1,)11 & 10·1 6 .i.5 1t 10-i. 
2 3.·(5 ~ 10-l 3.76 x 10·3 
3 5.16 .1t 10·1 2.i.5 ii: 10·3 

Llaiting 'bre&ktbroup 3.02 x 10·3 1,0 x 10·2 
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IY, GROUHD-WA'l'ER HYDROI.00? (V, a. lienchfflk) 

A vater-ta'bl• CODtol&I' -p u of December 1957 AYHled ad41t101lal tnfonat1011 
reprding llanfor<l ~ ·drology. The incorporation or 4&ta fl'OIII 1ennl recc:itly 
4r1lled. vell, vu largely neponaible tor tha dnelopr.nt of tbe nev 1DforN
t1on. It 1, evident from the 1116P (eff PiguN l) that the aoutheru 1110vement 
of \outer from the 200-Vcat gro\1114-wter mound 1• reatr1cte4 by U1e buried 
baaut ridge that. Hpclratea it from Cold Creek ftlley. A lov, flat mund 
north of Oablo 111,tte 1• attri\-uted to recharge free the Collll!lbi& River dur-
1118 the arutllal high river at.le;o, Tb11 1ea'JOnal recharge c011tributc• ve• t-to
eaat tlov of grolllld wate r north of Gable Mountain, 

Dctc-:t:,.'':-le !'l:i,::,:::-:c!:: l:.'.:.:: :::-:-1-.'1:i 111 tvo wll, 11,500 and 13,200 feet from 
the inJcction \o"9ll. The a.oven..:!nt of groWld vtiter th~ough gla~1o-tluv1a t1 l e 
1cdi!:i~nt• eoutheaat or 200-Euot Arca tbWI occur• at avoru~• rate• o! roUQlly 
160 nnd 150 teot por day, rear,;ict1Nly, The tluorucein concentrat.1011 in ob
aorvation wile coutiAuco to incr..:.:co, 1nd1cat1ng the poe11b1l1ty or eati=te 1J 
oi diftuaion rntea in tho cround \.~t or. 

A reoc~rcb atudy of tws op ; c itic rctt ~t1on cer3c1t1ea of llanfor<l • edic.i:11t1 
vaa init!u.t : d . 'l'~~ ·t u \.' .:: r-.i r ~rt'vl·, .... .l r.: . .l ere cc.~·etnu.1.nJ to ev:i.l U3te a centr1-
tu.:~ t e:c!..i l qc:a t or obbiniu~ t hb .::_t n by nt t cc-._?ti.t:~ tc ei;t~blioh a GI'llV1t;
t1t..:-c1.~c1rtc r~ t. ,it 1\/n r cl . .:.t i c.1 . :·,1p. Touch~t. ~~lL,.:..;,1t:J o.v~r.. :;,Jd ubout 13; 
mois ture 't:;; \ '1.> 1r,ht rollo•Jin:; n l •h::> '11" tc~t o.t 1,000 o ·,w it1r..:i. Afk r 4 h"•.::-o 
at l,eot, v;·i.vitko t b L01~t1~··J conL :1t \.-.:. !3 a.bout s~. '.i:.ua ta c :;t1u .tecl t o 
bo rou~~l y '-' c.'iiv;;.lcut to l o7 <!..,y.: ui· •. :tc ..;.:; l e.t l .:,·;;.vit :,. 'l'hl't c.,tctur" ccr.tc.at 
c f too 'Ury" i; ~u t n..:nto no obt.:..1n~J 1il t.!., n o::.d c.v.:,1-.l .:_ • .J. nbout i.; by \:.!11,ht, 
Thia 1o c 11 t1~..;. t .:'1 to r ep r o,,~nt cr..:.vH :, d~·- :l ,1~_ 1 t or a J:••.J riod 111 excee?J of 
5,000 yc:.i. r:J . It uluo r c:p,·..: L.cn tu cc . . ! ~.!:.,:;.;.1 ds :,-oe or evnpor.,tlon, al• 
thouz)l t he sw:.pl e o t co t 1,; '1 \/\:re ob t u i n <.:d f ro.ii buried f or = t1on9 ln vl\l('b 
evu.porat1or.. 1o-:>uld bo d nl..tlized. It 11 oor.c.1 t nat a valid &li)'l',ptvtt.: curve 
can be conat,ructed tro:n euch data wicb Vill gin tha appropriate •»ec1t1c 
rotent1on-ti.Jue rulat1onab1p. 

f. WIJ. DHILLI!IIJ OU: : ~lll' (I>, J. INvtl) 

Jmt.c:-h Drtlltne: Co'5:"'!2l 
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Ft. Drilled Total Peet To VaterT 
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The Batch Dr1ll1.Ac Compuy coir.pleted tbe AT (45•1) • !178 d.rill1n,1 contract 
on ecbrd\1le. Their com.,letion date \laa J..nuary- 31, 1958. ~nt:,-tnree 
w:U. Vitb a t.-,tal footage of approxlll:4tely- 7,~ teet wre drtlled 1n :;>99 
calendar day-e; an averai.e of 13 feet drilled per cre,r calendar da y. Thi'! 
1• the •ecood h1ghHt footage drilled by a tiud.- pr1c• cootract.or '!lt Bantord. . 

(1) ltencbnk, v. R, and NcConip, I(. v., ~es 1n tb.e KMtord. Vate,. 
Table 1 194'+·19571 1111-51277, July 9, 1957, UIICUSSIFlED) , 

(2) Bierechonk, V, a., (editor), Cbemiel\l !N'luent.1 T~ehnolo(;I Va~te Di•• 
po1al Inve1ttr,at1on1, ~ _t o~_er, llllve::ber, D,:ce&bcr, 19571 IN-54848, 
January jO, 1958, (co;a·u...:.,.i:IAL) . 

(3) 

(II) 

Jlo.ney, v. A. and. Bonated., J . r., A Rietory lt.Dd Dleeu11lo11 ot S;,ec1f1c 
Retention Dio!l0::'11 o!. __ n.- ' 1 o~.ctive \.',c:.t, ~ 1A t h.i, ~ Are:11 1 HW-54599, 
JaAu..ry- ~. l!,:,o;l"ce,._.·.u.- -,·.:..\L) 

Hall, JI, B,, McCor=clt, J. D·., And r.->op, v. 11., Et t eeta ur Dl nsct. 
~ ~, ::~l or r.~:1ctor Et'f'lu~nt 'l!.:iter to t h:, River, ~'.arch 6, 1956, 
(U;,;;I,.!:Sll-'LO) . 

(5) Bill.tend, R. K. , TM E!!'.::et ot IT . :ctin.,: Ir:-ud.lo.t<?d UuniUlll - A Literature 
Survey. HW- 52'{53,~ .ir l, 19:i'CT:,;~i;~.:.,:1' • 
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