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III. IN'IT..ODUCTrmT 

A committ8o consisting of representatives from Dow end 
Honsanto Chemical Companies, ArgorJ1o NRtional Laboratory, 
and Division of Engineering, ABC, Washington, bas boen 
for~llated to study the AEC-wido problem of disposing of 
process v1I1ste solutions. Tho r.:ombcrs arc: 

s. Lav.Toski, Argonne, Chairman 
(W. A. Rodger, Argonne, Alternato) 
J. Grebe, Davv Cho;uicel Company 
L. A. I.4athison, Dow Chomical Company 
TI. Hurscr.kind, Dow Chemical Compony 
M. H. E'.lring, l'Aonsanto Chorrical Company 
F. C. Hoad, ;:!onsanto Chemicel Company 
J. H. Haynor, Division of Engineering, tEC, 

Washington 
(H. Noble, Division of Engineering, ABC, 

TIashington, Alternato) 

The committee, in its in".Jstigetion of tno problem, plans 
to visit the vcrious sitos v:rhich ar,J cor-fronted with dis
posing of process wasta solutions and .. ·;hich have experience 
in hl!ndling thorn. 

~ PURPCSE OF CONFEPZNCE 

It is proposed to ascort8in the natUl~e of the ~~sto disposal 
problems confronting tho OBk Ridge plants and to dotcrmine 
the scopo -<lIld nature of tho research Gnd developmont rolatcd 
to the problem. 

. ~'. ~,. . ,". ~".""~- ,,~ :1'... .- \:(-',J;1:~t'<.$..:_ .. ;'ii: ' . .:.:!.'., ~ ~* ... :.- '- '.> .... 
..;:;~: ~< ••• :~~."~ .• ""~ =...=:::-~~~ 
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SUMMARY 

This report is divided into two ~~in sections. The first is a general 
review of the facilities available for handling liquid waste solutions with 
brief statements of mud and water contamination in White Oak Creek and the 
Clinch Rivor. The second part includes a flaY? chart and a more detailed 
description of the handling of liquid waste solutions. 

A. GENERAL 

~- »-. :.~ 

The liquid "iaste dispos81 system, commonly known as the Tank 
farm Area, is divided into three sections, as follows: 

1. The North Farm - consisting of trro, 4400-gallon, and 
two, 40,OOO-gallon-Gunito tanks. 

2. The South Farm - cOl:si:;ting of six, l70,000"gallon
GlL~itc taru:s; one, 1300-gallon-Gunite 
ta~ cor~ected to an 800-gallon, 
stainless steel tank. 

3. Settling Basin Area - consisting of a large earthen-diked 
pond of 1,600,OOO-gallon capacity end a 
smaller, 32,OOO-g~llon Retention Basin • 
T170 other ponds are provided for emergency 
use only. 

All of tho Gunita tanks ere of similar construction rogardless 
of sizo. Tho tanks are constructod of reinforcod concrote, five 
inches thick, i'lith domo-sh~pcd tops. The insido naIl is pt.linted 
wi th a water-proofing compound. .Approxir..atoly six feet of' earth 
is used as shiolding on top of oach of tho tanks. Tho tan.1cs Arc sot 
on a concrete s~ucor four foot larger in dia~oter than tho tank. 
The SaUcer is filled 1"i tIl crushp.d rock to tho top of the side v!all 
of tho tank and thus provides a French drain Fhich is piped to a 
drywall. Tho d~~olls of all tanks drain to tho Retontion Pond in 
the Settling Bssin Arcs. :Tho Rotontion 1;las:,n _is S8r,1.plr:d nt. four- 7 
hour intorvals. Any incroase in tnc activity dictates an invosti
gation of tho individual drywells. To the best of our knOi'.<Lcdgo, 
the tank r:alls arc intact. -

The Settling Basin is a drodged pond ooout 200 foot square and 
six fact doop. Tho Hasto waters onter the pond through five, eight
inch 11n05 to A. 'ioir box \'ihioh spans the north side af tho pond. 

, ",:,,:~'''~'::~::'' ~ "',_,,:,W.' "'- ~~, 
"':J!_. 

"~ 't:4i:-,~'to;;.' .~, .. .-d,:: ... ;::~~-':"""',: 
.,.'. ~ t;_.~~,_~ • 

~;: .. : _---i'""' •• ~~ vj:i~~~.::: ':::.;i ..... ~ "t ~. '-.~~: 
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The v!1':tcr is dischnrgcd through:::.. simil::!r wair to White Oak Crook. 
Botr'Qcn the inlot 8'1d c:d. t ~<:cir box(~s art) a snrios of floeting 
surfflco b£l.fflas t/o ins~J.rc offocti'!o !:1.ixing and to prevent elgna 
gror;th ':'rom drifting into tl;o exit \-,cir. The Rotontion Pond is ? 

dredged basin nbout tricnty-fi'.1e feot square and t'.':o foct decp. It 
is ~..lSod merely as a hold-un basin. 

Area: 
In goneri'll, thrOt; ty"POS of ",;e.stcs era handled in tho Tank Farm 

1. :Ghemicnl t:asto' solutions containing vsrJing amounts 
of radioactivo salts I".nd rnrticlcs. Those Vi8StO 
301~tions originate in the Chemistry lobs, tho pro
cessing plants, Dnd the Pile Building. A fldar of 
about 430,000 gallons a day -;;ith an avorago activity 
of npproximptcly Gne b~drcd bot a counts/min/cc is . 
[piped 1irectly to the Settling Basin for dispos"ll in} 
;~hite O:",k Creck.: A smalbr _volumo (7,000 gallonS/day) 
:"vith activities in' excess of 25,000 octo counts/min/cc) 
,'is ccllcctod in tho Gunit;} tr;!'.kGlend allowed to decay 
'for thirty to l?ixty days,bofore being dis:poscd of 
through the Settling Basin to White Oak Creok. 

2. \aot.al · .. !~stc sohti,Jnscontair..i:r.g ure.nium, plutonium, 
and fission nroducts aro rocoivod at the rato of 
~ 5,300 g!': llon;/:':lo!!.th for stornge in tho Guni to tanks. 
To conservo tank ;3tor?go i.;:pacc those solutions orc 
treated periodically <;:ith r! fifty-percent ct-matic 
solution to precipitate the Source and Fissionable 
materiAls. Tho sup~rnetant is then decanted to the 
chemical waste system for disposel in White Oak Creok. 
The procipi tation treatment reduces the volume by a 
factor of tV!o. At the presont time approy.irrwtely 
132,460 kg of urllnium r.ro stored in a vol-Ulno of 540, 000 
gallons. 

3. 11iscollahcous W[!stc solutions from other AEC instp,llati6fts -} 
nro receivcd in druMS nnd spoci~lly.designed, load-shielded 
pots. These solutions var:t in composition. Sarno cont.ain 
Source and Fissionable ~2terials which arc handled in the 
motal wasta system. others arc nquoous fission product 
solutions which arc handled v:i th tho chomical tJastcs •. 
Occ(lsionally solvont solutions oro rocoi',ed in which 
cnse the solVent is ronovod by steam. dlstill[!tion ~nd 
tho activity is transferred to tho tanks •. 

Whito ORk Crock is n snell strcnr.l. running along tho south" boundry 
of the Settling Basin. Its flov: v~rios from 0.7 cu. ft. to 24.5 cu. 
ft/second, depending upon the rainfell. About two and [l half miles 
below the Settling Basin is p dam to retard the flo~ and ~llow further 

_""--,;: ___ ~,,_~~",,,C;;.;'<I~"'- .-_~:'r.,-.: .... --,-.~",,,,,,, 
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sottling of rndioactiva r.:atoriels. Tho VIhito Oak Creck empties into 
the Clinch River about a hAlf nile normstroam from tho dam. 

Tho amountbf acti-.ri ty discnarged fi"61ri the Settling Basin to th'J 
White Oak Creok is limited to fi va curies/day. ' This limit is con-
"trolled by the: flow ratG activity dischareed from the Gunita 
chemical Y!aste tAnkS. 

r:'lud smilplos takon in the upper part of the lake formed by tho dam 
on White Oak Crock range from ninety to 25,000 counts/min/gm of mud. 
The highest detocted in tho mud of the Clinch River below the mouth 
of the White Oak Creek showed 116 counts/min/em of mud. Viator f'lm7ing 
over the White Oak Cre-;:,};: d~n avorr.:gcs ton counts/min/cc, nhilo just 
above the K-25 plant sido on tho Clinch River the ria tor measures 
1.6 counts/min/cc. 

B. 9PERATION 

1. Ohemical ~ Solutions: 

Tank No. 

W-l 
W-2 
W .. 5 
W-6 
W-ll 
W-12 

Tho following facilities of tho T~nk Fern Area are usod in 
handling the chemical v!asto solutions: 

Capacitr 

4,400-Gallon-Gunite 
4,400-Gallon-Gunito 

170, 000 -Go llon -G1111i to 
170, OOO-Gollon-Guni to 

1,300-Gallon-Gunitc 

Location 

Uorth Farm 
North Farm 
South Farm 
South Farm 
South Farn 

Sottling Basin 
Retontion Pond 

800-Gallen Stainless Stool 
1,600,000 Gallons 

32,000 Gallons 

South Farm 
Settling Basin Area 
Settling Basin Area 

For caso il1 handling, the che!'!rl.cal ,mste solutions a ro divided 
into tilO groups: 

a. L1::rgo volume (evorage of 4.30,000 gal/day) and lou 
octivi ty Y;astos (average of 100 beta counts/min/cc) 
originate fron the floor drains, labor~tory sinks, 
cflnal ovcrflm{, I:!nd tho operations in the Rolling 
VIill and Fan Houso. Theso Ul]sto solutions arc for 
the most pert piped directly to the Settling Basin. 

b. Sonll vol~~o (?ver~ge of about 7,000 gAl/day) and 
high activity (in excess of 25,000 counts/min/cc) 
YJllstes originate in tho vnrious processing build
ings, fan scals, stack draj~s, labor~tory hot 
siru~s, or as shiuments frem other ABC installations. 
Those "\lastes ont~r either the c[ltch tanks (W .. I and 

"~::. ... :::::,,:;..~· ..... ·w::·~-,- .!.J.~:'\J.;t."'~.l"$ .. ~~':~~:- .. ~" :-"'''''~''''~':J' .. ; ....... ::r •. , .;-",.-
"~';'--"':.t·~.r' 

~ 



W-2) or the diYlJrsion tonk (U-12). Tho solutions 
collocted in tho cnte:: knks (\7-1 end YI-2) !Jre 
neutralized .,.-·ith sodium ecrbonnte and SI1Inplod. 
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If tho acti~lity is loss th<"m 25,000 eou.Ylt~/!;lLYl/cc, 
the solution is disposed of to tho Settling Basin. 
If tho acti vi ty is in c;~ecss of this limit, the 
solution is collected in one of the hold-up tarJ:s 
(Vl-5 or W-6). Tho diversion tank (W-12) i~ equippod 
·~!ith an autolnatie steam jot ;'Ihien transfers the 
waste solution to on0 of the hold;"up tP.Jnks (W-5 
or W-6). 

The collected solutions in tho hold·up t~nks 
(W ... 5 nnd f{ -6) arc n.-':J.intnincd a lku line - by sodium 
carbonate. Under proslJnt conditions all solu
tions in tho hold -up tc.nks arc allowed to decay 
for approximntely ~no ncnth before disposing 
of to the Settling Basin. Tho alkaline condition 
of the solution in tho hold-up tanks causes SOTlC 

procipitation of the various 8ctivitios v/hile 
additional decontaminatien of the .... msto solution 
is realized, dUG to the cp.rrior nction of foreign 
mnttor, as the supernatant is passod througp the 
Settling Basin. . 

2. Metal Weste Solutions: 

The uraniull1 r:md plutoniu.m waste solutiens originate in tho 
chor.lienl processing buildings or the laboratories, ":hilc s!!lall 
quantities Pore received from other .llEG sites. Those metal 
bearing vlastes arc stored in the folloYJing tanks: 

Tank N2:,. 

vi ... 3 
W-4 
Yl-7 
VI-8 
W-9 
'i1-10 

GAPacit:r: 

40,OOO-Gallon-Gunite - For Al,Pu, U Wastes 
40,OOO~~110n-Gunito) 

170,000 -Ga lion -Guni te ) 
170,OOO-Gallon-Gunite)- For Pu, U Ilastes 
170,OOO-Gallon-Gunito) 
170 ,OOO-Ga llon-Gunitc) 

Location 

North Farm 
North F~m 
South Farm 
South Ferm 
South Fom 
South FAro 

::Vincn~·'thc-:Tenk~ ReF.~:-Area· ':IllS --a dsigi1cd-:-:-i·il:-194:r,-=Ohly~thr99·~ 
:-yoorsJ-·- opcrt:"tiono f::- tl:}~L pJ:lttQni UP.l:::-pil.g"t ..:.plantJ-::as-_eJg~~ c ted. __ ....:.: The 
continuing operation of the LQbor~tory ~nd incre~sod uses of 
uraniUI!1 indicnted that the storago copr-:.city of the rrr.otal -uwasto 
tonks would be Qxcocdcd by 1949. To reduco the volur.lo of the 
w~ste to be stored, tho urr:niu.r:l I:md plutonium is procipi tRtod 
in tho Gunitc tnnks bJ the addition of fitty-porcont caustic 
soda solution. .Aft'Jr 1: settling pClriod, tho supernatant liquor 
containing about 0.005% U is dec~ntcd to t.he char.:d.cl"l waste 
system and to TIhitc O~k Crock. 

~ 
.v 

_ .... '. _ "_':>~~'i:."'_",-'r.";jl"~i-L~':'k :!":~.::;'4,!6-.. ~':.z.:;~"':;'7"""_:. .-.-,,:.::,.,,-"..,;.~ . _ .. :- ,~"':;,;';-/ ."7-; 'r.:;,'""~:'~~'~~"~. 
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Tho liquid waste s·Jlutions received fror;} othor ABC installations 
contain eithor Source nnd Fissi~nable nateria1 0r radioactive salts. 
They nro disposed of ~J jotting ~O~ the shipping container into 
the appropriate s~~tcre ~n the Ta!~ F~r~ Aroa. 

NOI'E: 

Dcvo1op!'lcnt work is proceeding on !1 cancontration process for tho high 
acti~lity chereic~l '/BstO solutions. It is:;:xpoctcd that ani oV'lpora:tor ~wil1 
soon be installod in tho Tank Fnrm Arca to treat about 7,000 gallons of 
waste/day to r~ducc tho volUI!1o ~J n f6ct'Jr of twenty. This conccmtrnted 
solution '"ill then bo stored rf:\t~cr than disposing of tho activi tics through 
the Settling Basin to rihito Oa}: C::-oei1::. 

The following reports give nore dct~i1cd informntion 8bout tbo disposal 
of liquid r:ostc solutions: 

___ .•..• :.::.:.~_:..:~~:~ ''::-;'f. ':; ~:-. 

o~ Increaso in i.1ud Activity from T. H. J. Burnett to \1. H. Ray, 
dated AUg'lSt 5,1947, Socret, (Discussion of fl1etors-remedios). 

(V Activity of Clinch End Emory Rival'S (locations and values) frOr.1 

T. H. J. Burnett. to W. H. Rny, datod August 11, 1947, Restricted. 

3. \'later Activity Mo~surcmcmts Near 7-12 (methods and values) from 
T. H. J. Burnett to Forrest 'Ilestarn, dated January 14, 1948, 
Restrict~d, Contral Files No. 48-1-173. 

4. ActiYity Values in tho Body of a Wildfowl (location and va1uos in 
tissues) from T. H. J. Burnett to R. H. Firminhac, dated January 15, 
1948, Restricted, Central Files ~ro. 48-1-368. ' 

5. Moasuremont Method for White Oak Dar.'! Discharge Volume (calibration 
and interpretation) from T. H. J. Burnett to R. H. Firminhac, dated 
Docember 1, 1947, Restricted, Central Files No. 47-12-116. 

6. Prelim!.n:,:,ry Report -' Efficiency o~ rillito O",k Creok (do contamination 
effectod area-vIiae) from T. H. J. Burnett to R. H. Firminhnc, dated 
Novomber 3, 1947, Restricted, C·:mtral Files no. 47 ... 11-554. 

7. Viotor Activity Computations (calc'...llaticns and varieblos) from 
T. H. J. Burnott to E. J. nitko,lski, d,tad Jnnunr-,r 14, 1948, 
Restrictcd, Ccntrl'11 Files Ne. 48-1 .. 175. 

~-'sr 

, ••• * ••• - - ...... , - ... - , 
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There are msny things that we do not know about the Waste Disposal 
P::'ogrsm.. tlecognizing some of the lim. tatiors of the system "re are using, 
the system of IT~xicrum dispersion, as contrasted to a system of concen
tration and control, we have tal:en some steps to better orient ourselves. 
Eighteen months ago ~ve besan efforts to get together a group to stud:r our 
waste disposal problems. Sor.:etime toward the close of(]:9471we got A group 
together composed of ~en from the United States Public 'Health Serlice, 
Tennessee Valley Authority, United States TIeather Bureau, University of 
Tannessee, and Vanderbilt University. This group has a nesting in 
Chattanooga today and for the rost of the week, and ;Jill not be hereto 
discuss their plans. However, Dr. Forrest Westorn of our Health PhYsics 
Division will discuss the plans of this group w.ith you tomorrow. I under
stand that r am to discuss what we are doing regarding waste disposal and 
how effectivo th9 system is. I did not have a chancG to attend the mooting 
this morning, but I will try not to duplicate \,hat I think may have boon 
discussed. 

We have throo typos of rO.dioactive waste--liquid, ~olid, and gaseous. 
There is not much '\:JO can say .8 bout solid 'V:asto except to romind you that 
. sinco 1943 wo have had throe b1J.ri~l grounds .... south, cast, and west. ~:J 
ZfliJ[~Yio~OOV('L:~iW~~mad:J-~~. -s~udi~9f .. t.!10~-.:goQlogjt._QLtliis_t·orritorY~7al though 
Dr. A. H. Hollarid~-Jr. has employed Dr. Stockdalo of tho Univorsity of 
Tennossee, who \~!ill make a cOIr.:?roh.;nsivo study of the goology of this area, 
Preliminary invostigation hns revealed many geological faults in the aroa; 
in fact, io:tffbtiriAr grq)J.L'~ . Hf J:rL a b6u"tthc -Worf~:t;: pO$I2~]:>l()_,pl.acc~;=:1lc~c'a:USD 
OI:'~-i:r.S~Er.ox-i:mi ~y-:J[(Ls! _ fau1t~;=::::Solid ';'JaS te'-gets -into-- ~Otmd,.'i{ate:r::... and-I'Ill!Y) 

,~spovr :utcm;-inY~,m~l9's'~y-.) 

Gasoous~: Tho Clinton Pile is air-cooled. Wo dischargo about 
800 curios nor day of argon ... -fortunntely, our bodias have no 'i:iay of con
centrating radioactive argon. Thorofore, tho damage dono by argon is 
from tho outsido 1n~ rather thrn from tho lungs out. In tho chemical 
separations !,roccssos at Oal: Ridge Notiona.l Labor~to:rJ we have iodine, 
phosphorus, barium, bnthanum, E.nd possibly a other rt1dioisotopcs' 
that have introduced Gir contmninntion problems on somo occflsions. 

In addition, 'I'','Q havo a recent problom that has developod in that 
VlC hnvo become an-arc of tile serious consequences of smell particles 
emitted from the pile due to ruptured slugs. This condition was first 
discovered in 1944 but Vir.)S t~1en thought to be of little consoqucnco. 
Recent measurements indicCJte t~~t there arc lnrgo p8.rticles r'.lnging from 
1/2 micron up to 400 microns in diameter r'nich [,re dispersed from tho pile 
discharge ste.cl~. Some of tho p~rticles settle upon the area adjacent to 
tho stacks. It is notcvlOrth~r that if the p?rticles 1'lro inhaled into tho 
lungs thousands of calls adjacent to the pp.rticlc v.:ill bo destroyod in a 
dey. A lP..rg.::: 'Ocrtio;). of the airborne activity ultifuately finds its T;lay 
in 'the liqUid '::l'sto basins. It ImoY!n that more activity is introduced 
to tho ":8sto b~sin3 from the p.ir than from tho tank farm • 

. .r •. -:.:z' '.~::i.",,;: . .z:",,:\,;::;.::..:,,;.~~ ..... ,\: ........ ' . .-'!"" .;;~ 
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Tho romainder of the lcctllro is to be presented Vii th l!'lntorn slides, 
DS follo,~s: 

Slide 1 - Table showing mayimurn pormissible exposura to verious typos of 
r<::diation. (Note: The maximum permissible oxposure has rocontly 
bean rodncod from 0.5 reps per '!"jack to 0 • .3 reps per v.:eok.) 

Slide 2 X-22 chamber--largc pockot rictar for moasuring gmnma end soma 
bota nctivity. 

Slido.3 - "Dog housos" - Tho:,/" aro locDted out to distances of 10 Hilos 
from the Laboratory. They usa Geiger count~rs for rocording 
thJ air activity. 

Slido 4 Continuous air monitor, precipitator, and metal can for collecting 
air samplos. 

Slide 5 - Effectiveness of neasuring system for measuring air activity. 

Slido 6 .. Pila index and air activity. 

Slide 7 Indicates changr;s in air activity •. In general, thoro arc two 
typos of tolerances v7ith v:hich 110 ~re conccrnod--submersion 
tolorance, vlhich is radiat.ion co1!ling in from the fluid outside 
the body, and int.ernsl tolerance levels. Seme 3ctivity is 
selectively deposited in tho bedy. Iodino of courso produces 
n very 111gh exposu;-c to the thyroid and plutonium to the bone. 

Slide 8) - Computation of toleranco values for ingestion and submorsion. 
Slido 9) 

Slido 10 - Retia of activities from prccoding tabla to tol::Jrance values 
for ingestion and submorsion. 

Slide 11 - Goneral tolerance 10vels ... 'V',o have a factor of safoty of 100 
above theso fi~JrOs. 

S lido 12) - No com.r.l.Ont. 
Slide 13) 

Slide 14 - Effectivoness of our settling basin v:hich v<,ri:ls ":ith time. 

Slido 15 - r,1f.1p of White Opk Crock ,md L!'lko. 

S lido 16 - Picture of Whi to Oak DAm C'nC fish g~t.Js. ;~~:Dein.t:aili-=tnat.~a) 
[porson-"C.2919_ drin~=-tho. _,;ptor~lnj.:nit;9_.oak':'Lakc_f.or,tr!.Q __ r9EJ'~7 

r·:5rh1s'1ife vrith01J.t d[lm~gQ. The 10.'1.,01 oractivity, mus"Lbo. so': 
,:':iOVi thr:t"p\1r$OnSor"f11:h """coti:ltCsVTim in>tetor fbI' r7Jst of lif~\ 
:'':;;[i thout danp-ge.i . '. . 

Slide 17 - ~!fud varies in Vihito Ol"k systom. In the light of studies I!tsdo 
"-;0 beliove tht:>t the activity tends to follo,! th,1 course of tho 
cl~y. We have r~adc dopth moasur0lncnts, otc. 

. ~. ..', .. ' 

'.,: • .t'}_~.~"" . ,..._~;-~7:':' •. ;,,': ...... ~~-~~:::"":'. ;. -; .~ 
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Slide 18 - Grt"ph snc .... :ing tot"l redioactivity 'Jf :'ihit0 Oak drainage system. 
L.,ko bolds up 7Cf/.> of the activity. 

S lido 19 - Uothods of gaTIlI!l8 counting. 

Slide 20 - Alpha count~rs. 

9.0 n9t clt.1im-UJ.:!t-6UI' -rr2st-o-disposalsystcm isidcrJ.:: Our system 
,:115 sct up during tho r:ar during ,'Thich our principal effort was to got a 
pilot pbnt into operation. ~No_'2--WQ-~rccognize its limi ta~ions;- Soma of thc 
necessary chDnges in our pilo--orra::lgcmcnt I'md \'JBsto dis-:;)osal system erG 
undcrnay. Studios ero being undcrt~kon for concontrating radioactive 'uasta 
nt thG source of rndiation. It :-'illbcL::frJt:l6tinc_b0faror;(£"':'hays:.:..a:n.:::t}fc.::::-'> 

_o:4r. pI:(ijjle!:l~f-of~73s_'tc~-disposa 

... '_ ~<~ ••• ' .... :'.;\I::.:;:.t.~_~",,:-,..::"~'''- ''''"y ~·"':>L"~.~. __ ~, --'::"';';":';~·t.", ... :;. ·,..·.' ... -i;"--7·-;; ....... - .~ 'f.~.,...,-· ......... '--~~.,.:,....& ...... ;v -~~..:.::..::. ~ ~-. ':..~ 
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by 

P. B. Orr 
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Material hSndled in the burial ground is separated into t~o categories. 
Alpha and beta-gaoma trash are kept separate, and treated differently. 

The beta-gamma material originates here at Oak Ridge National 
Laboratory end consists mainly of trash froQ the Restricted Area. This is 
placed in long, open trenches at the extreme ~est end of the burial ground. 
These trenches are usually about 20' x 40' x 10' deep. TIhen they have been 
filled up to about tno feet of t~e top, they are covered ~ith earth. 

About ninety percent of tho alpha co~taminated waste is receivod from 
other Atomic Energy Co~~ission sites. Dayton sends the greatest amount. 
Each batch of alpha material is r~ndled separately, i. 0., a hole about 
20' x 20' X 10' deep is dug for each shipment received. As soon as the 
waste is in tho trench, a layer of dirt is placed on top and a layer of 
concrete poured on the dirt. The concroto is used to prevent anyone from 
digging up the re1ativoly long half lifo alpha matoria~ in tho future. 

A maximum tolorencc is m2intainod for the waste received fron other 
locations. Alpha smo~rs of ccntninors should not exceed 10 counts por 
minute, and 200 counts por minute for beta-garnna. 

Difficulty is encountered in the burial of alpha n~teria1, expocia1ly 
in the winter. 'I'ho location of tho alpha burials :i.s not veT;l satisfactory. 
Somo rain water from tho side of the hill north of the burie1 ground drains 
into tho alpha burials. When ~ shipment is buriod, it should bo covered 
with concreto tho same day to prevont any of tho wasto from floating to 
the top of the holain casa of rains. This has occurred ~n the past. 

J 
crlid_-=l~on_trr.oni;:~ofsQJi:g_J7asteS_.is~.yery-poor at.~b-a6t.r and it is hoped 

that some other method of waste disposn1 cen be dove1oped in the future. 

Question: 

Answer: 

Question: 

Answer: 

Quostion: 
Answer: 

Could tho matorinl be placed in containers so that it Yiou1d not 
float out of the gro~~d? 
The matorial is in contAiners, but once or twice the containers 
have burst and p~~KliquId~has n:o.atcd .. ott:t .9.f t11,) gro\if!.d.) 

Would it be possiblo L~ case of futuro need to 0xh~~o those 
"dead bodios ll ? 
It could be done but vcould requiro a jock hal'n..'nor to do it. 

HOVl much concreto do you use in covoring? 
About 10 inches. (We have h~d tTIO or three spacial burials, 
such as radium, r!hich nrc narkod as to location.) 

~ 

.w _ .',{r;~""""'~~"';':;;"'~W·"""'''-~ ::"'::::"~-!"'JI~~:,,:::>:OY:;;--~~·"""·--...!.4· ~'o/~f .. " .>---::-~~_." ~ - .-~:~~""'""""-.- -- Or "-
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Question: How much is buricd t'i ~7ook? 
AnS\70r: rio fill a bota-gam.'1la trench 30-40 t long r.md 20' wide about over.J 

two i'i'3()ks. 

QUostion: A lot of this r.~terial could be comrrustible? 
Ansv!or: Yos - about 50%. Vic havo recoived quito a lot of combustible 

material recently. 

'Qucstion~_ 1[70u1d it not be betto!' to have the burial ground located on a 
Hll r2th,.:)r thsn its presont locetion? It scoms thnt on a hill 
if any loaching occurs you r:ould hava mora chanco of "I;n1shing 

~n§Viorq 
it out. 
Yes it \';ould, as far as wetcr soopage into tho trenches is 
concerned. 

<Quo 5:iion-:} 
rAnswer:' 
,---~ 

Is the prosont burinl ground CO'.'In to bed rock? 
Yes, it 115. ne hc'1vO coro-drilled north pnd Viest of tho presont 
burial ground ond it appears tL?t the i'":lture buriel ground Yi111 be 
vtost of tho present location. 

~~9:itl.on:] Did :TOU find any aetivi ty in the section ~rou core-drilled? 
(!,n."§E.~r:~J We did not check fer that. 

~:Qr-•. :GrQpq!! I am ri!:~thcr concerned about going to bod rock. It is limestone, 
-. isn't it? It SC07:1S that porcolntion rrould be greater if it tlBS 

not on cley. I havo Y.no-;m of acid being put into fin oil Violl 
that was only producing 8 barrol ~ day and it affectod the uolls 
as much as six miles a,Ulj" ~!hich ,"voro only producing troo or throe 
barrels a day. It is q":1i t'3 common for an oil TIell ,:hich ,las 
treated to show up L~O foot 3'!ay bofore it has a chance to work 
where it Vias Pl.lt in. Yet the TIoll VJaS copped so tightly with 
clay that the gas pressure YleS retained. 

(Quos t;:ton h Do you bury much liquid? 
c~wer:'>/ Yes, \10 havo quito n lot of liquids, mostly "lpha. It is very 

hot at timos, And ia thst case it goes to the tank farm r!lthcr 
t~~n the burial ground. 

Ql:f~~Jirorg~n; ) One should point out in passing thAt the system "';0 Arc using 
in disposing of radioisotopes is bocoming nore ond ~ore dangerous 
because of the long life hazard. 

c..Qgc~1ffori:} Do you pbn to st~rt monitoring as soon E:S you observe an increase 
in background" 

r:-Ans';vcr: ¥Ihen we get th!'t dsta it will bo considered. 

UnIOSS-~\"10 ioUr. supp6rtnnd'::lntor.cst '70 .. cannot TlViko further } 
::-±nvos~~gption~ ~long the .li!l.j50utlincde:b.QY:c·~1 

~' 
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RELATED RESEARCH ON ION EXCPJiFGE - --
by 

J. A. Sw:;!rtout 
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ORNL-16J 

Although the Chemistry Division or Oak Ridge I'Jational Laboratory has 
done little V'lor!::. directly aimed at the liquid 1':aste disposal problem, tbere has 
been considerable research on principles of various extraction procedures flnd 
their application to specific processes. 

In the case of ion-exchange, our back-log of fundamental information 
is appreciable. Before examining the potential ap!=:licetions of ion-exchange 
to the concentration and isolation of radioisotopes from liquid wastes, a few 
quali tativa principles should be considered. 

QusH ta.tive Principles: 

The extent of removal of radioisotopes from solutions QJT a given 
ion-exchanger is dependent upon (1) the state 0f the radioisotope and (2) the 
nature of the solutions. 

1. State of Radioisotope. 

a) .Since a cation exchanger exhibits a l~igh capacity only for 
cations, a lower and irregular capacity for colloids ~nd no capacity for 
anions, the state of the radioisotope in solutton is of pr:i.me importance. 

b) The extent of exchange incroases vTith increasing ionic charge, 
i. e., 4.f. ):3"".,2"" ,>1~. ' 

c) For ions of equal charge the extent of exchange increases with 
decreaSing hydrated ionic !'ad1us. This is strikingly indicated in the data 
on raro earths separations Y!hich follow. 

2. Nature 2f .!:h2. Solution_ 

a) The extent of oxchengc of an icm present e.s a minor constituent is 
high1:;r. dopendent upon th;:} typo end concentrntion of the bulk ion, in accordance 
wi th the oxchnngc reaction, nXm~ -I- myn+n.n ~ nXm~l':l ..;.. mYnt-. 

b) Tho presence of complcxing ngonts in th8 solution may greatly 
altar the extent of exchange by changing the affective ionic charge and/or 
radius. 

Examination of spocific ~aste sobltions ~il1 illustrate the effect 
of these factors. For e ~otBiled and qunntit~tivc disoussion of principles, 
reference is made to 8. series of papors in the lIovc:rrbor, 1947, Journal of the 
American Chemical Society. 

_~-n-"·"'\'-a.."";$;:~" ~"f ... )r, .. 7t~w Hv .. .;:r"'" ~~~,.,.._,_" 
·---.~....,:IIil1:. .. ;-- ,. _~ ..... ~.! :...~~"': • ~~.: __ ~~.,. _> ' 
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The non-motal oontaining waste solutions presenting the groAtost 
sourco of fission ectivitios oro tho supernate from the first product 
precipitete et rumford and the raffinnt~ (rAW) from the propos;d Redox 
;rocoss. In the c~so of tho first by-product stop ~t p~nrord tho petivitics 
~ro concontr~ted on II procipitf.lto whoso disposal should bo rclctively sim!>lo. 

1. First Product Prccipit8tion Supornatp (Hanford). 

n) Composition" 0.6 r.~ H3P04 
1 M HNO; 
0.02 M Fo 
0.05 M (NR4)~iF6 
with,.....-" 1% of the origin~l fission raro earths, 

Bcrium pnd strontill.'!l, --' 0.2$ of rn.thcnhun, ....-'0.05% of zirconium end columbium. 
(see CN-2876). 

b) Possibilities - Since the zirconium ~nd columbiun arc strongly 
complexes by SiF6=, tho obvious appUcl'tion of ion-oxchange is for tho concon
tration And separation of tho raro earths and possibly tho alkaline earths. 
The rare earths will be considered in doteil by !!Ir. Ketellc. 

2. Redox Raffin~te (rAW). 

a) Composition. 0.7 M Al(N03)3 or 4 M NHyN03 
0.6 M RNO; 
0.05 H N8~r207 
with essentially ~ll of tho fission products. 

b) Pnssibilitios - Preliminary labor~tory exporiments havo indi
cated that Zr and Cb may Do adsorbed from this solution on charcoal, then 
aluted ~th (NH4)zSiF6. This behAvior is to be oxp0cted since Zr and Cb arc 
both probably present as colloids ,':hieh '"ro physicFlly adsorbed by the ch8r-' 
coal. Tho strong complcxing cction of t.ho SiF6= ion with hoth Zr and Cb permits 
their removal. The indice.tions of th:::sc oxplordor:'r oxporimcnts that pure 
Zr find Cb pro thus produced require confirmation in more quantitative tGsts. 
Other adsorbents and ion-oxchlJngers zuch 8.8 sea s!'!nd, glass vIoel ~nd DOiTax 50 , . 
proved to be definitely inferior. 

Since morc of the fission nroducts arc present 1'.5 cations which 
:reust compete \:1 th tho very high conc~ntrr'tion of Al+-; or NH4 ~ ions, the pro
spects for directly edsorbing thoso on on ion-cxchnngor ~rc not encouraging. 
Preferential cOl7l})loxing of tho bulk ion, i.e., .nt3 by fluoride, or the use 
of very largo beds to adsorb ~ll of the ~~ll{ ion ?nd tho fission ions fol
lowed by ~rcforentiAl olution ~rc tho altarnptos. Tho lRttor oppronch will 
be ~escribcd by tho Tccb.nic~l Division. 

§£Ear2ti£n of Radioisotopes: 

Procedures arc nov: ev~ilp.blc end in usc for sGP~rAting And isolating 
no~rly ~ll of the fission products by icn-0xctpngo tcctniquos. Tho efficiency 

'" ,< -..,'. 
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::ith r;hich very similar ions mfly be sop~rE1tcd ':;ill bo indicAtod in th;J 
discussion ~f tho rar8 oarths. It is to be omnhasizcd thBt in our radioisotope 
SQF~rrtic~s tho feod solutions arc ~s ne~rly idoal for ion-oxchange scppretion 
85 possible, 1.0.,10".': bulk ion Emd 1'Jith tho r~dioisotope in trpcc conccntrPltions. 
In 8ddi tian, tho nctual adsorption 1'lnd desorption proc:"J5SCS !'ire conducted at 
ncar equilibrium conditions requiring long contnct times. 

Sopr.r~tion Qf Trcns-Uranic Elements: 

In add1 tion to the fission products, th~; coursl) of th::) trnns-url'mic 
olemonts in 'e soparctions procoss must hJ c:msidorod. In the Rodox process 
small amounts of nlutonium flnd of .<lffioricium v'i11 be in tho raffinr->to 8S e 
result of tho incol'!plotc (~x:trl"ction of Pu end tho feilurc of An(III) to 
oxtract. Dcponding upon tho history nf tho m~t'Jri,<':l, some Np may be presont. 
The amounts of curium can probably h:l noglected. 

Exporimonts 0n th~ scpp.rption of these fron oAch other hevo beon 
conducted ~t Oek Ridge Nl1tional Lnbornt0ry pnd At Eerkoley. After adsorption 
of tho tr~ns-urlJnic olomonts on Dowex 50, elution 'iiith 5% citric ~cid /'!t 
pH : :3 ronoves consecutivoly PU(IV) , Cu(III), An(III), Pu(III) end Np(III). 

In s~~1ary, ion-oxch~ngo is bost suited to tho concontration of 
tr.<1CO ions from dilute solutions ~nd to the sO"9flr~tiQn of ion:iic spccios efter 
intorforing bulk ions and complcxing agents have beon elimin~tod. 

~ 
H;K'Yc?!W*,,~; 
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IX. RARE EARTH SEPARP.TIONS STUDIES 

by 

B. H. Ketelle 

J. A. Swprtout h!'ls outlinnd eoovo tho be.sic principbs und3rlying 
tto usc of ion 0xch~ngcr columns pnd r~s indicetad so~c of tho app1icrtions 
to de:cont!'mination. Tho sODl:lr?tion of rP1!"o ()prth fission prochlcts fr0!"1 one 
nnDthcr ~i11 be discussad in some detRil nov.. 

The strength of bonding of ions by an oxchnngor is r,')latod to the 
ionic chongc And hydrr-ltod ion sizQ. As Dr. $v.mrtout indicated the ordor of 
decreasing bond strength as a functi:m nf chnngo is 4 "/ i>t .">1. Tho order 
of adsorb~bili ty of fission pr:::::ducts would bo ZrN > La I > Ball> CeI • 
Study of the rolntivo binding C'If 8 sories of oquivE'lont ions has shown that 
other frctors being cqul'Il tho hydrC1tcd ion ~;ith the sr.\l"llost redius '\":ill be 
tho most tightly hold by nn exchangor. Evidence obt8incd from activity 
coefficient moasuroments indicates that tho hydrated ion r~dii increase with 
increasing atomic number so WI) prodict, pnd it is confirmed by exporiment, 
thr-t tho order of binding of tho light rpre cBrtbs fission products should be 
La) Co >Pr > Nd >61) Srn >Eu > Gd. This difforence in adsorbability is in
suffiCient to yiold good separations by simplo displacement reactions. 

It is known th:'3t raro earths form cO!!lplex ions vd th ecid citrate 
ions F.nd th2t the stability of those complexions incr!J~sos '\'<ith decreasing 
cryst81 rndius. A slide: wes projocted showing the relf1tivo sryst::ll radii 
of the rare oArths. Tbis showod tho ~Qll kno~ decree-se of ion size with 
increasing atomic number. Thus, if a column of exchAnger holding a mixture 
of raro earths is trel?tod r-:ith e buffor solution of c1 tric Rcid (!nd ammonium 
citrate, the raro o~rth of highest ator.~c n~~ber will be eluted first since 
it is not only held tho 10:'!S1;, tightly by tho exchnngor, but it is elsa bound 
the most strongly bjr the ci'tretlJ ions of tho solution. By this process it is 
found thAt raro ~arth sop~r~tion con be ~ecomplished. 

Two types of column o'O'Jraticn ar:) 'lS'Jd. In what ;noRY bo referrod 
to as break through opcr<1tion, a solution clJnt?ining ions of ty'po X is 
ppsscd through the colulIL'I"l. It disp1Ac~s ions cf t;y-po Y from the c:xchl'ngcr 
until tho column 9pproechcs cquilioriu.:-:: Y'i th r~spcct to tho r~tio of 
activities of ions X and Y in the foed s:;lution. As oquilibrium is epproachcd, 
the conccntrption of ion X in tho cffluC'Jnt solution will incre~sc. This 
typ.; 0f oporrlti:m :'p.s not t1o':m found t<) §oivo sAtisfr'ctory s·~psrntion of 
rDro oorth fis5i, .... n products. In tho sClcsnd rr:ode of 0porr>tion, knovn PS 

chromotogrnphic sopl3r?tion, [! natt,':'\'<] bmd of tho m!"teril"ls to be sopart'ltcd 
is ndsorood I1t tho top of tho co1'Ul-m. This single b1"nd sop~retcs inte its 
sovore 1 components I3S tho dClvo10ping solution flows through the colulnn bocauso 
()f the differoncos in tr:c adsorbnbilities rmd stability 0f tho citrste complexes. 

It is .9pPl'1rcmt th~t ell fActors o,l1hich effoct the v:idth of the b~md 
when it is ini ti811y 9Gsorbod pt t:l0 top 0f tho colum,J."l "fill contribute to tho 
final bpnd width as it is eluted since n brOAd bpnd cl"nnot contrect on moving 
do\'m tho column. Spocificf'lly 11igh concontr?tions (If bulk ion suc!1 AS aluminum 
or iron v:i11 Ce.USC tho initi;:;l bend to be 'broed And the so:p!lrptions to bo poor • 

-
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Idofllly those b~mds '\"lould have sharp boundarios :jccl::use in practice 
thrl lC('!r)ing end trailing edges Gf th0 ·3fflucnt pCf>.ks arc sigmoidal 83 shown 
in the fig'.1re. The succossive bl1nds t'Jnd to overlap !'lTIC £:iv'3 cross contflmim:!tlon. 

Effluent 

ion 

Conccntr.tion I 

(-, 
, \ 
! i 
I \ 

I \ 
I 
\ 

L < > 
time 

Th:] sovernl fl'lctors ll:hich contribute to this non-idoal bohaviour 
arc relAted to one anothor in thJ follovdng oquation '7,hich comes from t.he 
mnsS trans for theory of column operation. 

y = 3 Dl (~) 
ro.Aro f 

whoro Dl is the diffusion constant of tho ion through tho film of solution 
of thickness t:. ro which surrounds tho p~rticlo of ra~ius ro' Tho fractional 
void space is represented by f, tho column l,mgth by X end th:l lincnr 
velocity of flow of solution by V. Tho parar.1otor Y is usod to c1c;scribo 
the sharpness of tho boundarios of tho b~nd. Any chnnge ':'hich increasos 
tho value of Y viill sharpen tho band. Those fl1ctors vihich Crln bo con
trollod ~ro Ill, r o ' X, V. According t:-> th":lOry t.ho band vlill bo shRrpened 
by increesing the diffusion c,)nstent, r:'ocroasing tho particle size of the 
exchanger, increasing tt;o Lmgth of tho column or r'locrcasing tho solution 
flow rl?to. Experiments hr,'fo confirmod tho theory for o~ch v?ria ble, The 
increase of diffusion constvnt is o!it"inoc! by 01evpting tho tcmpor"turo of 
the column. Typical oporeting conditio!1s for gOi'd r::!ro cnrth sop.9r?tion 
aro tho usc of a column of 270-325 1:'.os11 oxchnngcr I:' motor long At ;:l tempern
turc of 100°C at 1:1 flol" rp.to Gf 1 ml/cm2/min. 

Sovor~l slides Y,r)ro shOVin try indicato typical soperations obtAined 
of both hc~vy and light rAre oarths. (Soc !1oxt page.) 

Tho f0110wing t'lx.!3mplc indicp.tos tb:J dogroc rof scparaticn ,,':hich 
is possibln. A sp.mpb of orbium from -.:hicb adjacent r?ro ot"rths had bc,:m 
removed by th,:; 1::111 nxchtmgc mothnd 'r'es irrAdiAted ;iii th neutrons in tho 
pile. After irra'~intion, tho S~tlpl:::: 'ilaS subjocted t,) e soconrl soper1"tion 
on a colurr.n. Tho 9f.10unt of activity scp<lretod in tb:::l p:::l::\l~ corresponding to 
thuliu.rn is f? !:lcaStlro of thIJ inactivQ thulium prosent ,::uring irrl1di1'ltion. 
Thus, it \i:;!S possiblo to G(·tornir.,:) that the cri;;in:ll ;::at.Jrial contAined only 
0.001% of thuliu.r:J.. 

~ 
__ ....... ~"~..:.~~:.::..:;.._="~~~i"'M7""'= ·""·"rtlc1 e .-.......... -

.0'·""" .. 
• ~ ~ ; ... L ,,,~., •• -

..>'\ •• ~ 
, ... .)i-<J, • 

I 

" L 
L 
I' 

il 
II 
It 
,t' 

" j; 



--
~ 

...-.;:; 
POg~ 

ORNL-163 

Such scp:.'lrl3tio'1s 1'11'0 possible only und.;r c~rclf1;i.lly cGntrolhd 
conditions. As h83 boon indic8tod, the presonce of high concontr~tions ('If 
bulk ion:;; Dr ovon ur;dcrato concontrations of ions of high change Ii'.llkcs 
such s()~i'lrfltions impossibl'3. Thoroforo, in dccontaminP.ting solutions ;;hich 
ccnt?in inactivf":l bulk ions, it ';;onld be nccr-ss:::ry .. :ithor to s(llcctivoly 
convert such ions to poorly ~dsorboe complex ions cr to prcfcrcntielly 
sO'Ol"rf1to tl10 2ctivo ions by SOl:!C othor process. Such 0pcr~tions '.'ill bo 
discuss'Jd lat~r b:r rh". Higgins nne! Hr. Blanco. 
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X. PPECIFTIATION Mm. SCAVEXGER TECI-1l'lTQUES 

by 

R. Vi. Stom;hton 

Those M:::lthods in gOMr~l erc loss prodictAbla ~nd loss undorstood 
th~n corte.in eclsorption end solvent cxtr~ction nctho~s. 

A. C!lrrier Hcchenisms. 

1) 

2) 

BaH enG 

Cclloicel pert5.clos arc usurlly carried by cntrninmont. 

Adsorption (surface or inner). 
An cXP.Mplo of carrying by sl1rfp.co adsorntion is the cArrying of 

Zr(IV) by 1pnthnnun fluoride, LsF3" 

% 
tr(lcor 

c,"-,rriod 

100% , 
~ 

conccntrotion of added inactive 'BI"H or Zr(IV) ~ . 

Hero the c8rrying is due to surfncc a0.sorption enc hence only 
thAt fraction of tho Ba"+ or Zr(lV) in solution is cArried which viiIl 
approximately coVer tho surface of tho precipitate, 

3. "Hixed Crystal" Cp.rrying. 

a) Isomornhol.ls c~rr~rin::; (t::-?cor ::md cl'lr::-ier have seme crystellino 
form) oxample: carrying of pu(nI) by biP04• 

b) True mixed crystAl fr)T!:l8tion (hero ";",0 actually get a now sub
stance, a double Salt, baing formed) oxnmplos: cp-rrying of Pu(IV) by 
lanthanum fluoricG and bismuth ox~18to. 

Here carrying is usually g'J0C up to some rtcmic ratio, "tracer"l 
cr:rricr, of small vibola nu.:;lbcrs" 

c) Occlusion - "'0 eXAmpl,) is tho ,:,,::;11 Imovm cocrccinit",tion of 
- ... l, 

smdl f'mo'U.."lts of K~04 '."it!'! BI:!S04" 

4. 1101eculllr Adsorbars «(1S Ch3rcoal, Silice., :'lu:1ioa, Ti02, Zeolites)" 
Th0SQ scn"')of0rs remOVQ spIts frc!:'. solutisn. A r:isec1vantnGc for 

our work is th[-lt usunlly i:' IFrgo HEcunt ;Jf ~atrJrirl is nco-:!o-:i,also in v:ork 
on the Hanford nroc.::;ss docontr:<r.inAtion fRctors of ooly r:b('nt 2 to 5 V;ere 
obtained ';,'ith th" ,,-etcl \:~sto 301uti'n. 

5. Vln02 This SUDste>OCQ is kncr.'n tn bn :;: G-"!':cr::>l sCRvenger ot 10\'/ 

acid concontration pnd ~()comcs ::lore sp8cific as tho "cUity is raised; tho 

~ n •• •• 
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mcchBnism of carrying is not knOim. At 10 ~.( Hl103 this r:.atcrial is quite 
spocific, carrying only Cb(V) J Ta(V) and Pa(v). 

B. i11'!then9tictll Forr.mlas E..bi£h hQ1£ 12r. ~ types ~ c8rrying. 

Tho first U10 hold for cGrtain cases of cprrying by crystelline 
precipitates and the third is more gencrl'll. 

1. Borthelet-Rornst equation (holds fer some cases of rapid precipitation; 
oquilibri~~ not ettaincd continuously as precipitation occurs): 

2L- - D --L--a - x 
b - Y 

or 2S - D a - x -Y b-y 

whore: 2S is the amount of tracor tn tho precipitate. 
y is tho amount of cArrier in tho procipit."lte. 
!a is tho amount of tracer originally in solution.; 
b is tho amount of cArrier originally in solution. 
Ta·-- x) is tho amount of tracer in the solution after precipitation. 
(b - y) is the amount of carrier in the solution aftur procipitption. 
g is a constant. 

2. If wo have a v~ry slow precipitation, then this oc~urs as a 
differential prOCess. (Equilibrium attained continuous}sr betweon surf~co layer 
of precipitate end solution). In thet caso We got tho so-cnlleo Deemer-Hoskins 
equation: 

log G 8_ ') = a-X; A log (b~y) 
whero A. is A constant simply rol8tcd to 12. 

3. Anothor equation which is almost univ<::rsl!l1y valid and is attributed 
to C. D. Coryell. 

Z 
a 

- I - a-k(b-solubility of carrier) 

where t is an oxparimcntp.lly determined constant, nnd the 
other symbols have the above moaning. 

This oqulltion is deri vod on the [lssumption thnt tho re.to of "pre
cipitntion" of trncC!r is propcrtionnl to its O\7n concontr!'Otion times tho 
ratc of procinitntion of carrior. 

~ 

",~-===--~~;-~~~~~i:;IT;;:~;;:--": " 
--- --.. :. ......... -......-'~.- ~ ", 

\ ... 

- -' ," . .,.,.,,,-. 

. ~~ .... " ... 



..-

~ 
100 

~ 
c?rrico 

(;) 

7" b ~ 
\ solubility of carrier 

c. ~ General Strtonents. 

"",,'It' P"lgc ~ 

ORNL-163 

A foW' aonoralizl1tions can ho made concerning this method ,:)f con
ducting chemical separntions end these may be used to somo extent as work. 
ing hypcthos(1s, provif.ling one always heers in mind th-"t [my conclusions 
must bo checked experimentally beforo thoy arc taken soriously. 

In general, hydroxido precipitates will c~rry eny trAcor under 
conditions uhoro the tracer olomcnt \'muld itself prccipitl"to if it 'wero 
present in mRcroscopic anotL~t. 

Iodate precipi tfltOS soem to cerry any traco clements i'ihich form 
"insoluble" iodates in m.acroscopic altounts. Difforences in v~lcncos bet\700n 
carrier anG tracer scorn to be of littlo importance in this case. 

In gencr~l, amorphous precipitates make bettor sCt'tVengers "nd 
~rc loss spocific in their c~rr:!ing th~n c~rst~llino precipitAtes. 

It can bo sdd tbrt if the tr~cor olrn:lOnt !md tho cnrrior form 
isomorphous solids and tl:a tr~c"";r ,\;ou1d prccipitr.to if it were prosont in 
macroscopic amounts, tben t~e trrccr riill Gofinik,ly be carried. In this 
coso if tho tr~co c1cB8nt for:1s r loss solublo cO::1pound '\'"1 th the precipi
tating I.'lgent than docs tl":3 cnrrior (:?lomont, thon [1 gror;tor percont of tho 
tracer than of tho c~rrior ,,;ill be found in the procipi tnto; if tho trace 
olor.lcmt forms f' ~oro soluble CC;;lpmmc',, then th:; r'}vorsc is true. 

Onn objection to this m"Jthod for general usc in connoction 'Ii:i th 
fission product Wl'Jst() solutions is thflt in orner to romove most of these 
substnncos, n nunbor of d~ffcront corrier procipitntcs must bo used, pro
yiding it is dcsirf'b1c to Ie eve tho; solution ~cidic. If the solution can 
bo rnndo bnsic <"nc1 n hydroxide prncipitdo used, nost of the long-lived 
fission products '.;ill bo ce>rricd fror.! solution; ho't';ovor, oven under thoso 
condi tinns cosiUr.1 should not bo CDrriea. 

~ 
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n. S ffi';!!·tARY .QE TECffiIICAL DIVISION .Qll LIqUID ViAS1& DISPCSAL PROBIEf·!S 

by 

F. L. Steahly 

Tv;o goncrp.l typr:s of liquid procoss w.~stc at Onk Ridge N:>ticnnl 
L'1bcr1'ltory flre: (1) Metal ,caste, ['nr:: (2) Chanic::ll v:astc. 

Matt'll ':[1ste is ';'l'lst0 v;hich contains uraniu.'!! obtained prL':larily from 
pile slug dissolution.. This ,:(lsta is being stored in ll.'1dorground tanks and is 
not of concern for us horo. 

Chomic.<!l wasta solutions ara derived from various process operations 
as tho solvont 0xtrr-ction pilot plant, tho Rale process, tho isotopes pro
cassing, and the vnrious chomistrJ resonrch projects. Duo to its high Al 
conccntrClticn, tho solvent Qxtr~ction vmsto is stored sepf:lratcly" 

Thoso wastes contain chemicAl salts and considerable fission 
activity; thoreforo, disDosal presents a problem of considerable dimension •. 

Two lines of attack have beon followed by tho T~chnicel. Division: 

(1) Evaporntion. 

Tho volume reduction obtained bJ ove:?oratitm is lim.ited b-,r tho 
amount of salt in solution. Chemic~l wastes, oxclusive of the solvent ox
tr[lction WAste, do not contain much salt of :<!ny kind. Thorofare, those 
'I'~astes may b8 concentrated '1::i th some SUccess, The maxir:rum concentrnt1on 
factor is ca. 40. A fpctc'r of 20 has been sol':JctoG for the current 
ovnpors~1on design. Tho G090ntaminp.tion factor obtained by evaporation 
is ostL~tod to be 103 - l~. . 

(2) Chemical Trontncnt. 

The best chcmic~l treatment developed At X-IO to d~to utilizes 
tho following two tochniques: 

(a) Scavoneing 'i.7ith Fe203"nH20 and Mn02·nF~0. 
(b) Ion Exchange. 

Tho chemicel ~t'lsto hos boen d0cQntaminatod by tl factor of ca. 500 
with a volunc reduction of 1000:1. 

Of part1culDr interest is tho hit;h flux pile ,!:':,stc prohlor.l. The 
uranium in the uiln fuel essemblics is recovered in n solVent extraction 
process. Tho r;ffinsto from tho oxtr~ct1on cclu~mns is e 1.3M Al(N03)3 
solution plus fission ~ctivity. Tho ;onoral purpose of the chemical trentment 
is to sepnrl'lto the 'Julk Al from tho fission products. Three advantages for 
such a process nre: 

(a) Rc-use of tho r:lu.r:dnl1m. 
(b) Chofipor storflgo of tho fission 8ctivity. 
(c) A prcn~nont method for disposing of the bulk (aluminum) 

of tho vJeste. 
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Using the chonicnl treatmont nentioncc above, the X-lO "25" pilot plant 
i78.StC hss beon docontarr!inated by a fnetar ca. 1000 \"lith ;;m :::Jtt.ondant reduction 
by f.l factor of 50-100 in tho volllr.lc needed for "hot" liquid storage. 

ill. ION EXCPJ.NGE DEVELOPT-'!ENI' H! Tr-:E TECHNICAL DIVISION 

by 

R. E. Blanco and I. R. P~ggins 

A. ~ Alul''1iml!~1 ~ Troetnont. - R. E. BIBnco 

The "251f 1'lhll':'linum waste es roceivcd from the pilot plant consists 
of a solution 1.3H Al(rW3) 3 containtng all the fission products. It was 
originally plannec1. to evaporate this solution to a slurI"lJ (maximum volume 
reduction of 3:1) for storccc in stainless steel tanks. The cost of such 
a tank: farm is estimated to bo ca. $2,000,000 for a 10 yellr operation of the 
hieh flux pilo. A process hl1s been developed to soparllto the Aluminum from 
the fission products, resulting in a reduction in tho volume needed for IIhot lt 

liquid storaee by a factor of 50-100. If tho Al can be decontaminated to an 
acceptable lovel it can bo discrwrg0d into a stream. If not, it eQuId be 
stored cheaply. In either evant, tho Al could bo recycled in tho solvent 
extraction processes. Tho steps in the Al dccont~minet~on process arc 
as follows: 

(1) Sc~wGnq:ing. Dilute the wAste solut,ion to O.5M AI, bring to 
a boil, r-md add 0.0]$ Fe ~s Fe(N03ho12 H20 crystals to procipitr.te colloidal 
F0203-nH20 and O.OOf:/'fo L1.'1. I1S Mn(N0.3)2 Fnd 0.0047; Mn as KMn04 to procipitate 

Mn02 ·nH:20' The F0203 'nE20 cBrri'Js up to 9% of tb.c Ru r::u.lc the MnQ2·nH20 
carrios so~e Zr ond almost qUAntitQtivc amounts of Cb. Tho Mn02 ~lso effectively 
carries the colloidal Fe so that after centrifugation or filtration a clo8r 
solution is obtained. The prGcipit~te is dried and stored. Tho usc of this 
scavenging technique results in docontaminetion factors of 1.5 for beta and 
7 -13 for gar. .. 'Tla. 

(2) The filtrate or contrifug?tc is diluted to O.lM Al fmC! 0.2% 
H2J204·2 H20 and passod through an ion oxchango column containing Dowcx 
"50" resin. After i'iashing '.7ith .3 colu'nIl volunos of O.25~ H2C20402H20, tho Al is 
eluted ,::i th 51:;, H2C204 ·2H20. The olutrpto is ocidifiori \'i th oxcoss RNO) [ma 
boiled I~own to Al (1!03) 3 for racycle or to dryness for storl:!go or permanont 
dispos::ll 'J:)y du.r:l'pin;;. Tho ovorf'lll docont!1min~ tion factor for tho two stops 
is 10.3; .11.1 rocovery is 98-99%-. Tho resin is re?ctiw~t0d y;ith 6N RN03- (Sea 
Pe.ec 31.) 

.-,......,~ __ ="',= __ "'~....;;n*~~-....... ""- .... "_ .... ~""""-~~ .. ~~- _.,.J.o;....,.....,..._.~ ... "",.~, 
..~.-:~~,~. :~::, 
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B. Chemical Vlaste - I. R .. Biggins 

Considerable research has been conducted, using ion exchange techniques, 
for removing fission activity from hot waste solutions 8t X .. IO. Dowex 50 resin 
has been found to be superior to other resins tried d'le to its high capacity and 
stabili ty. We have found Dowex 50 to be stable in 6.N tInO., so th@t this reagent 
may be used to reactivate the r~sin rather than 6N HCI thus evoiding the corrosive 
action of the latter. Scouting runs in both evaporation e.nd ion exchenge indicate 
that greatsr concentration and decontamination are possible by treating the waste 
before neutralization rather than after?rards. An ion oxchange end precipitAtion 
procedure ga~o dccontemination of About 20 for tha ncutrBlized waste compared to 
200-1000 for tho acid '''1nsto. By evaporation of tho neutralizod waste a volume 
roduction factor of nbout 10 is possible. EVaporation of the acid wasta m~kes 
possible tho fuming of the volatilo acids lc~ving only sulfuric acid to be 
neutralized and stored. Evaporation and ion exchange may be used in conjt4~ction 
with each other according to triO schemes, A ~nd B. 

A. 1. Evaporation 8nd fuming of tho acid waste to concentrated 
HiJ04 aD.F. : 103• 

2. Ion Exchange Bnd Fe(OR)3 precinitation of tho condensate. 
D.F. : 102 - 103, 

The total D.F. is 105 - 106 Rnd tho total volumo reduction is determinod 
largely by the ~mount of 504 proscnt. Tho questionable ~~ctor is the material 
of construction of .<:m Ci713porator thpt ,\Ji11 re:sist tho action of boiling HNa" 
H2S04, Hel, and possibly HF. 

B. 1. Ion IJxchengc end Fo(0H)13 procipitstion (If tho acid v:asto. 
D.F. = 102 - 103• 

2. Evapor!1t.ion ,:)f the; IINO'2 r02"oneration acid. 
- ~ Q 

The tota 1 D.F. is 102 to 103, yet a greator va lutilo reduction is poss! ble 
because tho only acid to be Gv!"por~tcd is FJi03. Evaporl'ltor corrosion is eliminated 
sinco only lL.~03 is presont. A deciston botwoon scheme A or B \'Jill be determined 
by (1) a satisfactory corrosion rosistant mat0rial in tho C1'iSO of "AIt, or 
(2) 102 to 103 being sufficient docontamin8tion in tho caso of "Btt. 

I£U 

The chamical wl1ste solutions 'Wore analysed OS follows: 

TPlnk Vi-6 
mg/ml 

0.05 - 0.2 
2.7 - 10.3 

< 0.01 - 1.65 
0,02 - 0.19 
0.005 - 0.01 
0.1 - 0.02 
0.04 
1.33 - 6.5 
2.5 
0.0002 - 0.006 

Tank'ii-12 
~/ml 

0.0006 - 0.2 
0.08 - 5.0 

"'-0.001 - 0.02 
0.003 - 0.02 
0.001 - 0.01 
0.4 - 0.5 
0.002 - 0.003 
0.42 - 1.9 
0.2 - 0.6 
O.COI - 0.004 

U 
Na 
Oa 
Al 
Fe 
01 
F 
C03 
SC4 
P04 

, N03 3.82 - 12.0 0.4 ... 11.3 lr --'-"'7~:--~.~.;";;:;~~~~~~jif,,i~~~:{~~' ,;~;~::: .. 
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Schematic Diagram of Ion Exchange Process 

for Decontamination of Al Wastes 
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Filtration from Scavenging Step 

"25" Feed \lIjash 

0.1 M Al ! I I 0.2 % H2C204 • 2H20. 

\~ 
0.2 % H2C204 . 2H20 

~~ 
. 

Dowex "50" Resin 

100 - 200 mesh 

Elutriant 

!':~'---~~--=-"1 

H2C204 • 2~O 1 

/,// 
?4--

// III 

! ~ ~~ r . I T.R.E. 

'~--'----,...-.--.J.,t ! 
II 

l Wash 

CQIDbine I, II and III 
and boil down for 
Ifhot" liquid storage. 

Ru 
Zr 
Cb 

~ . --,..-~ -,,~ 
'. - ~ -. . -...-..-............... --.........---~""-- .. -"-...... - -- '-'" 

~ and ~ D.F. Ca. 1000 

98 - 99 % Al 

Product 

6n 
.Hn0J • J 

Resin Reactivation 

-~-""""'~~~,,~"'~". 
or ~~'.7t:~'~~~~~¢~f'~d?~~~~:!~~:~.~-: _,. 
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XIII. DEVELOPMENI' OF AN EVAPORATION SYSTE!1 FOR OAK P.IDG& 
~ -- ---

NATIONAL LABORATORY LIQUID ~ DISPCSAL 

by 

e. E. Winters 

The Engineering Development Section of the Technical Division has not 
been involved very long in the waste disposal problem. So far r:e have been 
involved only in the planning and investigation aspects, and no labor~tory 
work has been done. (Note figure presented ~ith ~~. Witkowski's portion of 
this report.) ',ie believe that In the tank farm operations 95 percent to 99 
percent of the activity in Vihita Oak Creek originates from tanks W-5 and W...6. 
Tanks W-5 and W-6, therefore, will be first point of attack. Some waste 
solutions sent to these tanks are quite acid. Viastes from the DwBuilding runs 
have an excess of alkali; however, the long term average is aUmlin. W ... l and 
W-2 waste, "!hieh has very 1m') acti"ity most of the time, is usually decanted to 
Settling Basin. liihen the activity is high it goes to W-5. All of the activity 
and volume of W-12 go to Vl-5 and W ... 6. The present hold up time in W ... 5 and w .. 6 
is of the order of on~ or two months, after Which the solut1on is decanted 
to the Settling Basin. 

During a 2l-Yleek test period the minimum weekly flow into W .. S and V: .. 6 
was around 3600 gallons; maximum weekly flow 'ISas around 57,500 gallons; averago 
was 30,600 gallons (: 7,000). Approximatoly 50,000 gallons per Vleek is 
considered as necessary capacity of design oq~pnent. 

Two principal objectivos at presont are: 

1) Immediate sbrt tcr;u solution tv -9roblom. 
2) Long term solution to tho che:::\ic~'ll ·,·;astc problem. 

1) Immediate Short ~ Solution to Pr·:iblcm. 

EVanoration 1s only moans at our disposal at pr3sont '7lhieh has a rOBson .. 
able chAnce of SUCCesS v:ithout all oxtensivQ dc':a1opmont program. 

It is pllmnod for tho evapor8tor to nil nd 1.:; ell "coneontratcd" chemical 
;-:asto and to provide dato on scaling, ontrainncnt, fer tho diJsign of any futuro 
ontrainmont SC?Dretors. 

In this oilanOrl3tor ,:'3 hono to .sttain a 20: 1 V01Ul110 roduction retio--and 
a 103 to 104 doco~tanination f;ctor for tho condonsate. 

Tho conc:mtrato is to bo 01 ther stored for dc:!e~y or, as We are noVi 
planning, dryad, probnbly with a sprny dryer. If stored in W-6 tho storage 
suaco \·;ould last • 

1.4 ye~ts et ma7im~~ output of cv~por~tor 
2.1 ye8rs at expccted output of (Naporetor 

,i::';:.::'" :_"-..~~~--:-'-'r~~!~::_,t''':'"~~~~'~~~'''" _ ........ _-"' .. ,. ,,' r .. ,'~--.~. ~~~":'-.'~~:-,~,~:,::=-. ~ - ._--.. -.' 
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a) Investigate entrAinment separators to raise decontaminp.tion factor. 

b) Investigate submerged combustion t~~c of eVRporation ~horo thoro is 
no sec formation And thus rr~intain ease of d9contaminption. 

c) Invostigote dryers. No dctDilcd consid~ration hAs beon giv'Jn to 
dryers nt present. 

d) Invostigate cryst~zation RS moens of sopnration of inactive salts 
from activo salts. 

XIV. DESIGN.Q[ AN EVAPORATION SYSTZr! FeR OAK ~ 

NATIONAL LABORATORY LIQUID VlASTE DISPC6AL 

by 

F. L. Culler, Jr. 

A recent slLrVey on the amount of rndioactivo n~tariels being discharged 
to and adsorbed in (Whit-cOeR Cro-ek-indicFte- -th~-t--the--crook -mua---i-s~r~pidly 

c::approa.chingits--snturat:i.:on point,::-anc: th:st considerable activi ty--ts-boing 
Q-}schargcd-to--t-ho- Cl5,.pch. Ri ver;;-- TfCQr~_1Q -~].l(.lYJa~~this si tuation, sever~l 
proposals have been ;r.~1,'1·J for procossing911 plant non-Rlpha emitting radio
active wastes prior to disch~rgQ to the creok. Tho processes studios include 
evaporation, ion oxchAnge, r>nd solv-:mt ()xtrection. 

Evaporation Fas chosen ~s an imm'3di!1tcl:r ~vdlablo method of reducing 
tho amount of rl:rlioactiv:; Yi0.StC to ba discarded. Plans Clre nov; being formulated 
to inst:;;ll simple cVoporatlon cquiprlDnt which will parni t a 20:1 concentration 
of radionctivo r,~3stcs for storage [Onc ,"bicn r;:Lll pro'lido a dacontamination 
factor of ??proxi~atoly 103 in tho condense to Which is discharged into White Oak 
Creek. -:I:Lrs--recQgrtli.oo--th~_t._~f4~-jnp.tqach_~~~~onl:L-B t-enpo!':QrL}:;o1J:l~_~<:.:....~Q~,:;? 
;\~as.t'3--pro'bl9rn. By the time thnt storngo facilitios [lro ngRin ron ching tho point 
of exhaustion, .<Jdditional mothods fOr processing hot, non ... mot(!l-bearing wastes 
vdll hevo been dC'lelopod. 

Tho Onk Ridge National 4",boratory now producing an average of 30,000 
gallons of nctive liquid 'Waste IY)r v:Qcj-:- y:ith a peak lOAd of 43,000 go.llone par 
wook (99.9 porcent 3sS"..l.l'i9.ncc). Presont phms eall i'or tho eroction of nn 
Qvnporator system r:ith sufficiont capacity to eVAporato a naximum of 300 gallons 
of vlater ~m hour or 50,000 gallons a r o3ek if run continuously. It is felt thFt 
tho 65 percon.t excess capacity is \'.:arr-ant'3d for sevoral roasons; first, to 

~ 
=_~Z'~r'~', 
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n got eh88d tt of the existing liquid waste noV! stored as V!oll as to koep up 'ili th 
present production; socond, to permit a certain amount of dO'\''n time while the 
evaporator is being operAted on an experimontal basis; and last, to handle any 
unforseen surges in waste production or additional ::;ourCi:lS of liquid v:astns. 
Tho location of the evaporator "~i th respect to tank farm tanks is shovm scho
matically on ':.J?a.ge ~. 

In so far as possiblo, existing equipment now in tho Oak Ridge areQ 
will be used for the evaporator end its auxiliaries. Three tanks from the Oak 
Ridge National Laboratory burial ground and sQverel condo::lsers from t'be Midway 
Warehouse No.8 arc to be used. Items ,:hich 'i:ill be fabricated or purchased 
include a cyclono separator and 8 vacuum jet and condonser. The tanks on hand 
are all Type No. 309 S Cb stainloss stoel; the condensers aro Typo 347 stainless 
stoel. 

The three tanks will bo used 8S evaporator food tank, pot evaporator, 
and condonsato cetch tank, resp'1ctively. The food tank has a capacity of 
2150 gallons and will be run at atmospheric pressure. The evaporator and catch 
tank each have 2350 gallon capacity, end will be run under 24 inches Hg vacuum~ 
The cyclono separator for reduction of entrainmont TIill be f?briceted, and will 
be 15 inches in diamater by 5'6" tall. Eight condensers 'r1ill be used in parallel, 
with t~o more usod as after coolers for each bank four condensers. The vacuum 
jot to be purchased will have sufficiont capacity to hold the evaporator system 
under a 24 inch Vacuu~ during operation. 
Pa.g,e is shows a schematic flowsheet for the evaporator system. 

The vacuum facilities were added for evaporation because it was 
found that entrainment and the tendency toward scaling are both reduced when 
evaporation is conducted under vacuum. 

Calculations on the cyclone separator in0,icate that under vacuum 
all particles larger than 140 microns in diameter will be removed. The 
pressure drop across the cyclone at 2411 vacuu"l1 >'-'ill be 5 inches of water. 
At the design inlet vapor velocity of 150' per second, a centrifugal force 
of 600 g will be produced in the entrainment separator. 

.~ . ~~.. ~ 
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xv . 'rHE WASTE DISPOSAL PROORAM UNDERTAKEN BY THE HEALTH PHYSICS DIVISION 

By Forrest Western 

In trying to present our veste disposal studies to you, I am sure that I 
will make statements that are repetitions of things that you have already been 
told. I do so more or less consciously because I would like to make fairly clear 
our underlying philosophy in conducting these studies. 

I am told that early plans for Oak Ridge National Laboratory called for 
operation for only a brief perioa of time and for the retention in storage of 
substantially all of the liquid radioactive Yestes. Early changes in chemical 
processes required quantities of process liquids which could not be stored re .. 
suIting in the adoption of nn operating policy which provided for the dumping of 
quantities of radioactive wastes into the drainage system of the Clinch River at 
"safe" rates. 

The maximum rates that were considered safe wore arrived at by consultation 
between Dr. Simon Cantril~ formerly medical advisor for this laboratory, Dr. J.G • 
Hamilton of the University of California Radiation Laboratory and Dr. R S. Stone, 
at that time in charge of the radioactive wastes of the project. As a result of 
this policy, a number of devices have been used to keep the average rate of 
'-tdumpi'ngi' well below the established maximum value-

With the development under the AEC of continued interest in operation at this 
site and with relief from wartime urgencies and more widespread knowledge of the 
nature of our operations there resulted increased tendencies in question the wisdom 
of continuedCdlli~ping=of significe~t quantities of radioactive wastes into the 
river. . 

In addition to a reluctance to raise the natural radioactiv~ background by 
the accumulation of long life isotopes, our uncertainties involve such questions 
as possible physical and biolog~cal concentratio~s and ~J1~cts_~~~en-~xisti~~~ 

r-revels' O~- plant and anima], Xife--nIlcLindirectly---upon __ man" 
\ .. ,,-"~--"'-'-~--"""-"'~-----. -~. 

Unfortunately, as in m~ny other cases, involving hazards from radioactive 
materials, we have !n§..1iQ.eqli,,'.tELJp-f,qr:m£',_~_tQr";upon which to base a good evaluation 
of the hazards involved, Tnc Health Physics Division of this laboratory has long 
been convinced of the des~r0bility of an extensive, systematic study of the[p~~~ou) 
y,::::r.aiiiQf.l.c£iYe~materhls I'elee. se_<Lintq _the-'dr§ii1e.g~_£Y.:§t§!D-_~~i ch-when--co.mblneg, wttll.7 
,-the _r~~u_lts_pJ_-ne_eded olochemicaL'resea-rch,/would provide us 'W:Hhi muc-h better basi, 
~TOr- such evaluation. Not too long ago "'Te considered that such a program might be 
necessary to determine the extent to which our present waste disposal practices 
should be improved. 

More recently; plans to expand operations in the atomic energy fiold, to
gether with '~xpressionI:L_by~the-AEC of- ~_ cautious attitude 'WLthresPec't._to radio~' 

cacti ve waste dispos('tl;i have lDd to -rathe~- wide-spre-ad--feeli~g that new construction 
-here ind elsewhere should include provisions for tpernther cOmPlete,-remoyal' of" 
~uch w:ast~s~ Acceptance of this view by tec:r.nical groups planning new installe.tions ---

.r 

~¥:-=~'7:: -- .. 
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has partly relieved the urgency for a progr~ of study in our own drainage systen 
as far as local needs are concerned. However, we feel thnt nt leqst two ~dditi8na~ 
considerations make such a program very important to the AEC and to the country 
as a whole. These additionp~ considerations are: 

tIP The fact that most AEC installations are planned for regions of dense 
population and frequently involve higher levels of activity. 

1.(2) In the event of war involving the military use of radioactive materials, 
we may be confronted with problems ariSing from the dumping of large 
quantities of radioactive materials in heavily populated districts. 

Thh 'is::f'~ ideal.:2~.e __ to.-carry"':on -such~fLpr'Jgrg.msince_. thi"ough our current 
practices of waste disposal, we have during the past four years established in 
White Oak Creek, the Clinch River and possibly, the 'Tennessee River, radioactive 
conditions which may aid us in obtaining answers to many of our questions. 

It is with these considerations in mind that, in cooperation with the Office 
of the Medical Advisor for ORDO, we have brought together a technical group from 
related fields for a concerted attack on the problem. 

This group consists of the following personnel: 

Roy J. Morton, Sanitary Engineer, Vanderbilt UniverSity, leader of the 
waste dispos~l group. 

L. Setter, Tennessee Valley Authority, Stream Sanitation Engineer. 

O. R. Placek, and C. P. Straub assigned to us by the U. S. Public Health 
Service. 

Paris Stockdale, Consultant to AEC, Professor of Geology, Univereity of 
Tennessee. 

J. Z. Holland of the U. S. vlea.ther Bureau - Consultant to AEC. 

In trying to outline the program for tho Centr~l Coordinating Committee and 
some of the things that the~r pl"t:!.n to undertake I will first mention so:ne of the 
things Prof. [S£.Q.ckdf.iJ..G~intE;nds to do in the field of geology. 

1. A determination of the general geological characteristics of the 
area, through coredrilling, s&~pling, etc. 

2. A study of subterranean water flow within a radius of 40 to 50 miles. 

3. Determ~natio~ of a safe location for 2 radioactive burial grolL~d in the 
Oak Ridge ANa> 

~ 

'_.tt.~""' __ ~~_:~..Jo~"" "'P-e .b<~'.,: .. :;n~~',7'A,.,.;::,;.J:~ 
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The meteorology program with J. Z. Holland is not yet formulated. 

The following outline is currently used as the basis for planning 
waste disposal studies in the Division of Health Physics, ORI~. It is 
expected tb.at the Health Physics group will be primarily concerned with 
items listed in Colurr~ A., although it is planned to take advantage of 
opportunities to apply knowledge so obtained to items listed in Column 
B, so far as manpower and facilities perroit. In Column B, it is antici
pated that Item I will be done largely by technical design groups, and 
that Item VI ro.ay receive the attention of rnedical and biochemical groups 
elsewhere. 

'~~Wa:ste~-D i spoSal~Ero:t51em: ,-;, 

A. Fundamental Research to obtain 
detailed knowledge of behaviour 
of radioactive roaterials in 
1) air, 2) water, 3) soil, 4) 
plants, 5) animals, 6) man. 

I. Meteorological (J. Z. Holland, etc.) 

II. Geological (P. Stockdale, etc.) 

III. Gross behavior of radioactive 
materials in a) drainage systems, 
b) soil, c) plant life under con
ditions of discharge from ORNL 
and similar plants. 

This incl udes a study of water 
filtration plants and sa.'1itary 
sewage dispcsal plal·.·~ oS • 

IV. Specific behaviours peculiar to 
individual elements: 
a) Certain p_)IS~ Pu~ Po, V, etc. 

V. Effects of radioactive materialc 
on fish and animal life. 

$· .. ·,,~A.,.,~,:: ... ~tM _- "' .... ""_..-..." 

B. Development of &'lethods of 
Preventing radioactive materials 
from producing damage to a) 
Man, b) Animal or Plant Life. 

1. Methods of control at source. 
At ORNL it is anticipated that 
the technical problems involved 
will be attacked principally by 
the Technical Division. 

The following problems are of 
current L~ortance principally because 
of military possibilities. 

II. Methods of removal from water 
supply. 

III. Methods of removal from air by 
use of masks, filters, etc. 

IV. 1.1ethods of decontamination of 
a) persons, b) clothing, 
c) equipment and buildings. 

V. Methods of detection and survey 
under conditions of warfare. 

1:'1. Methods of purging from interior 
of body. 

" 
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IMMEDIATE PROGRAM· FOR-ORNL--GROUP-

1) Critical review of present routine waste monitoring opera~ions to 
select or make available d~ta of fundamental interest. 

2) Program wi th TVA - Game and Wildlife Branch 
Stream Sanitation Branch 

This fall - prelimina~J sampling for , plankton, sediment, and 
water at stations from Ncrris to Watts Bar Dam. 

Large scale study of fish from 3 or 4 embayments of 
about 2 acres each. The fish in these embayments are 
to be immobilized and sanples taken for study by both· 
TVA and omn.. 

On the basis of this preliminary study, it is anticipated 
that a ~orG conplete cooperative program of stream studies 
may be planned for next year. 

3) Water System and Sewage Plants 

a) Studies in connection with existing plants here and elsewhere. 

b) Cooperation with design engineers for new sewage plant to 
incorporate facilities for experinental study. 

c) Pilot or large scale laboratory studies. 
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XVI. PROPCEAL Em. A CENTRAL BURIAL GR~UND . .F0R .OAK_RIDGEOPEP..ATlotE 

by J. D,sl 

The question of burial as e moans of disposing of radioactive waste 
has been investigated recently by the Atomic Energy Commission. 

Some of the unknown factors involved in Burial Grounds are: 
1) The Geology of the area. 2) Amount of radioactive material retained 
by the soil or the amount of waste material leached from the soil. 3) Tho 
biological concentration factors that may exist. 

The,committee investigating the status of burial grounds and methods 
used in disposing of radioactive scrap material found that scrap is retained 
in storage if it has any possible uSe or value even though it is only slightly 
radioactive. This is necessary because of the present policy of not allowing 
any material to go into the open market that hes a dotectable amount of 
radioactivity on it. Burial gr~~nds arc now being used primarily as a moans 
of disoosing of all radioactive garbage, regardless of the activity levol, 
and secondarily, as a means of disoosing of a s~~ll amount of fflP.terial that 
is activo to a degree that would oreete a health hl'lzlJrd •.. 

The commi ttae undertook to dotermine how much surplus radioactive 
material is now in Oak Ridge. For the purposo of the survoy, tho informt'ltion 
was broken down into three general parts which ~~re in turn broken down into 
fivo sub-divisions. They are as follorrs: 

A. Materials thfl.t ;:Iro above tho present allowable limits for release 
to industry .. 

B. Materi~ls th~t ~ro below the ha~lth tolerp.nce, but Above any limit 
that may be rolo~sod to industry, even if the present allow~ble 
limits nro rAisod by s~verp.l orders of mAgnitude. 

C. r~atori!:lls th!-1t ~rc p.bovo the ?llowablo herlth tolorf'lnco. 

The five 9ub-divisions arc: 

1. Serviceable oquipm·:::mt. 
2. Ferrous metal scrap. 
3. Non-ferrous metal scrao. 
4. Combustible materiels. 
5. Non ... combustible matorinls, 

It '!;:as found th'1t thoro is a totAl of about SOVQn thousAnd tons of 
cont~minat(}d mAteriels now baing stored v:ithin tho O:ok Ridge Operptions. It 
was [.llso pointod out thAt the probloID of disposl'll of scr~p is chronic rather 
thpn (\cuto, but thct soma pction \,,;ill be necessary within the next yOflr or so. 

Since thero aro throe pIenta ~hich Are disposing of materials in Opk 
Ridge, it is proPosJd to givo this problom to onc cnntrell group for study pnd 
action. It is proposed th~t this groun havo a laboretory, an incinerator, a 
small smelter end pormanont storago fOr thoso items that cpnnot bo releasod . 
or docontn!l1inated. 

It is further proposed th~t somo rosearch group be rot8inod to cenv8s 
industry to advise the Commission 8S to what levols of radioactivity industry 
can tolor2to. Tho functions And results of this research group would probably 
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