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RADIOACTIVY FISSION PRODUCT QUNT...IRATILHN IN THL (UD (F

\iHIT OAK DRAINAGE SYSTil! : \/\
J. Se Cheka and K. Z. Liorgan

The "hite Oak Creek drainape basin is used fa the disposal of
radioactive wastes. The water is purified to a large extent by the
precipitation and adsorption on ¢lay and organic i:nt.erial of many of
the radioactive isotopes. Deposition of activity has varied with cinrn;es
in plint processes. Durihg 1944, vhen Pu se;aration wes tiae chief pro-
cegs, deposition ratio oectween the mpsh at the upper end of the btusin

a{w the mouth of the ihite Ok Creek differed by a factor of about 104,

.....

the marsh naving vuiues upg Lo S 76 /gre of surface iude Durify 1745,
when Ba geparation was the chief process, values at the mrsh dropped to
less than half of the 1944 values, but f.h_e deposition ratio differed by a
factor of less than 1000 between tle above menticned points. iAn assay

of total curie content in the basin in Apﬁi 2045 showed atout 70 curies
still being retained by the mud. This figure is 13% of the estimated -
total activity relezsed into the busin betwesn the beginning of operations
and the time of tle survey, 'Chemical analyses in.dicatc that the distri-~
bution of isotopes also changed; Ba, Sr and Cs totals belng less than 1%

in 1944, and becoming about 50% late in' 1945, Zr and Cb totals, meunwhile,

dropplng from about 75% in 1944 to atout 2% late in 1945.
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Introduction

The purpose of this paper is to describe the radicactivity retained

by md in the hite Oak drainsge system of Clinton Laboratories. .notaer
paper(l)descx‘ibes the radiocactivity of the discharged water.

l;‘igu.re 6 indicates the principal co-ponents of the ihite Cak droini e
systen as (1) the settling pond, (2) upper dike, (3) marsh section, (4) inter~
mediate pond, (5) lower dike, (6) White Cak Lake mud flaté, (7)/'-.‘.'hit.e oak
lake, (8) marsh below "/hite Qak Léke, and (9) the Clinch River. The various
barriers to water flow in this system were provided uith very little effort
or cost since the entire \hite Ook drainage system is within the Cuk Ridge
restricted area. | This system permits the raroval of conaiderable fractions
of most of tis radioactive elenents from the vater by iud and plunt life
before the waste water enters the Clinch River. Tnis systenm of rursh seclions
and mud flats is largely furnished by nature and has the advontege of re-
quiring a minimm of upkeep effort. It is true that tlhie long lived radio-
isotopes tend to build up concentrations in the rud in a zasnner that they can
be partly ivashed down strean during flood season. However, measurerents
indicate .t.hnt the increase .in diiution watdr_ during a heavy rain usually
more than compensates far tie increuase in the rate of discherge of radicactive
mterials at such a time. is a result, tle curies per ::ﬁ_llilit.er diseli:rzed
hxt,ovt.he Clinch River do not change very mmch, even uith «:n incréase in the
rate of flow of ‘.hite .oak Creek by a factor of perhaps 50 during flood
periods. In the mrml ocourse of flow of \/hite Oak Creek there is a dilution
factor of about 8 in the creek between where the piant waste enters wind here
iﬁ e@ipties into the Clinch River. The total normal dilution factor betviean
the time wgste water leaves the settling pond =2nd mixes in g%r}ch Rigéry}s about

Mm,,. At
,;r.ﬂ ,,41:! t-
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1. Topography and Function of the Draina-e Basin

The marsh formed by the two above mentioned dikes 'is approxinately
2,000 feet lons, wnd it takes aboub 4.5 hours for water to flow between
these dikes by the tiwost direct currents. The decontwiiraticn vhich be;an in
the settling pond continues here; .artly by,a further settling of susuended
précipitates, and partly by adsorption oi‘"’fission-pmducts to the alumino-
silic.tes of the clzy which forms most of the bed of thc marsh, Adsorption
takes place by ion exchange, (2)t,he heavier elements and those with hi her
charges having greater binding energies, and thus remuining fixed. Tnere is
also a »ossible flocculution of positively chi:r:;ed colloids due to interaction
with negatively charsed clyy. Drs. Cverstreet ond Jacobson clso rade
mas::x;emenbs(B)'::hich indiested t.h:;t less than 5% of the total activity from
the -6 waste tunk esczpes adsorption on Clinton clays. Tellurium is the
only fission product whicn is not alrmost completely tﬁ»:en u» vy the celuy,.
Studies made on plumts indicited that gfom'.rxg pl.nt roots olso serve to re-
move fis#ion products from the water and ciuy znd fix them on the root surfaces.
In the case of s'rontium, a lirge fraction is translocated in tir stems und
leuves.

The hite Oak Dam backs up the creek :bout 2,000 ft. with the upper
gate open, and about twice that distance vith the upper gute closed., The lal:é
thus formed h:s an area of about 17 ucres wdih the upper gote §;Jen urd about
32.5 acres with the upper gate closed. Passage of water along the ridn
channel was measured by the use of dyes und it was faaund thot it requires atout
20 hours i th t'he top gute coen for water to flow from the settlin: sond to
“hite Ouak Dam, This time is, of coursé, subject to variation vith rainfall.
On the other hand, as the rainfull increases, the dilution increases and the

water spreads out slowly over 2 widening areu of rmud flats and mersh sections.




>Dne to the numervus barriers zlong the ihite -Oak system, there ls liﬁtle
tendency towuré _ét.reaming, and the active mud stirred up in the muin creek
channel spreads slowly and rother unifor:ly over an increasing irﬁpounding
area. |

| Previous to October, 1944, a smail pond, at point 45 on the mp shoun
in Pig. 6, acted as a trzp for entrained flakes of precipitates. The inter-
medizte pond at the lower end of the marsh acts as a sart of trap for silt
which may be washed from the rest of t.nebmax'sh a‘uﬁng heavy r-ins. It is
1.2 acres in area, 1 o 3 ft. in depth and has a geries of rid;es ucross the
main channel, which act as baffies. There is 2 4 to 8 in, dcyosit; of\;;bilt. |

throughout most of this pond.

2, Samplins and Countin:s

Routinely coilected mud sisijies are obtuained froin the top Ceo5 cime of
t‘ne‘ crcek wed, laike wotlom und riud obunks. bkach sample is thorou;zhly sdxed
and a dsb is unifornly spread on a pet.ri ¢ish and dried,’ .fter weihin:,
these are counted in a ‘ncf.a chzunber, using « :des vdndow caunter. Cerrections
are made for 'o:zc}c;r,réund, scattering und geosetry of the counter. These
correcticns are }detcrmincd by compwarison with a standard vet:z Source.
Correction is rade for self-absorption of the imd, vhich «d1l be discussed
later. Counts jer minde per sran are converteu W microcuries ger L',':-um
using the forrmulas

~4c/m = counts/min/im X 1 x seif zbsorition coefficient.
counter factor 00 X 3.7 x 104

3. Surveys znd Finiings
The first mud surveys on record are those of Cverstreet wund Jacobson(z)

on 4/26/4k and 5/1/4ly. The high contaminution of the creex ved srown by

gg7 LY. e




the first of these surveys rotivated the discontinuurice of the reteniiun
ponds and tiie construction of Ll settling pond descrived oy i.‘.organ «nd
'.Jest.emsl)niscmrge into the drainuge system wus stopgsed on 4/26/44 und was
resumed on 7/3/L4. Since tist time, surveys have Leen rude regulurly of
the mud -nd water activity.

Figures 1 unu 2 shou the distrioution of mud activity thro. hout the
:hite Cak drainage system for 1944 and 1945 respcctiveiy. .is cun be seen
fron the .raphs, the sa:rpling points werc groped accoraing to the nature of
locution wund Qist:mce from the settling pond. It '.-:E,-ts. considered thut tle
averazge of a similar jroup of sunpies was uore represutative of true vi.ues
than the values from aagle locations, Figure 2 regres nting 1945 his .ore
points si:ovm than Fié_;ure 1l vecwuse the early surveys :lere .ot os compicte,

A corparison of tie riinfull churt of Fijure 3 with Fiure 2 .indi‘cates Let
for 1944 whe periods of Lcavier rains caused & _recuves ~mount of activity to
reach tLne loier afeus of the tasin. The haif-distuirce, or Lhe distunce dom-
stream from the sstulin; pond ot wnich tle uctivily uro‘us‘ to 1.if its vidue,
is about 1,200 feet in aril and sugust hien Jhe rainfzll is recter than 3
inche s/month anc woout 8UU ft. in July unaoctoter when reinfuil 1s less tlon
3 inches/month. . comparison of tiese v:lues vith tiose of 1945 is rot
valid because of the frejuemt chunges in constituermts of the chemdcul wastes
after discontinuance of the piutoniu: separation operaticns in tuc 205
building,

Fizures 3 and 4 cre swasaries of qud auta for i%& wnd L9245, These
graphs indicite jow Lhe radicactivity at a rdven locution varies 4t i time and
with conditions at the time, Fipgure 3 covers grouped swapiin points do.n
to the upper end of ‘.hite Oak lLake,.and Figure 4 the points m lower ihite
Oak Laxe und below., notations are mude, siowing ile times ot which major

v C/E)‘.I
g0t
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chunges took place in operstions. i monthly surmury of ruinf:ll .;a; u';so
been added to eaﬁl durt. |

Several phenomena are iimediately evident from these crrts. lud
activity after 7 veeks of dischirge throu:h the retention ponds iuid reached
aporoxdmately 0.4 microcuries per sram ut points as far w.n us the mursh
section. Six weeks without dischirge brought about a drop in the rudlo-
activity of the mud in the ujper portion of the drainage systez oy u factor
of fron 200 to 8CU, principally due w a scouring effect. =~ survey tiken 2
few days after discharge was reaumed, using the mew settling ‘pond,' siowed
that the activity at the u.jer end of tie crcck.'md risen to avout 10% of
its high value on april 26, 1944. Effects of this discharge were not A.;parcnt.
at the lake, arnc ovelow, until slout 2 month after it was ve;un.

The mud activity rose someshat thmujhout the druinoge systenm dgring,
the summer. It vas noted t.‘mt.al,;ae, srowing at the ottom of the settling
pond were becoming dislod,\;ed cy Oup bublLle flotation, anu were passing out of
the ponc through the outlet weirs carrying cunsiuer:bie qﬁmtit.ies of ruaio=
active materici. Eaffles, siilelding the outlet weirs, were instu.led in
sugust, 1944, ond subseuent surveys sioved mud activity downstrewm to huve
dropoed by & fuctor of 2 to E.
| The next significint charnge in rud sctivily wus produced vy thie flood
of Septerber 29, At thils time the creek overflaied its oinxs and & cunsideracle
stream of water flowed thrsu-h the settling pond. It is protutle that o reat
amount of activity vwas emntrained by t.;xis.stream, vbut. Lhe cnorzxus rate of
dilutin made it impossible to detect any significunt increase in concert rition
of ruadiozctive isotopes in the water. Juch of this excessive contamination was
deposited downstream in the clgy of hite Jak druinage systen, us iu incicuted

by & sharp risc in airves of Figures 3 :anda 4. The radicactive isotopes tlut

801 012
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were entrained by the rmud did not cause o net iner-ise in ithe nud asedvity

of tne Clinch River., .hiite Jak Creek was deepened and xvidgxxed during
Cctober and November, for a dlstznce of 2 réw hundred yards itiere it .assed
the settling pond, to enable it to accdnmédate future f{loods, without jeojpurd- -
izing the pond. In the course of the excavation, the small vono previosusly
mentioned at point 4 was destroyed. Consejuentiy, aue to the flood znd the
excavution, the radioactivity upstrsam at point s decreased while values
downstream increuased e;s a result of tre radioactive mud washesd from uustreanm,
A sharp riéé in activity agpenred in the creek bed curing Janwzry, 1945,
when the rlutonium Separations Building was cleaned up after the cessation of
- separation operaticns. This radicactivity subsided in a short time, and

values rem:ined fairly constunt at the Decenmber level until the barium
o

separations Uegun in volwne in Buildings 706C and 706‘.).@'1‘}‘@ rodiocctivity /

in the Clinch River mud st the mouth of “hite (Qak Creek begun rising ezrly

in 1945, and mas followed somewhzt erraticiliy the fluctuustions in che

radioactivity of the rmud in hite (Cck droincge system‘.
The 706C and 706D Buildings' chenic:l wastes are ihe result of different
isctope se;mr:v.tions from young siugs and behave differently in Lhe cooling
tanks, settling pond wnd drainagc}systcm from those resuliting from the
sejurction of plutonium. .is a reamit, the precipihction of uctive constituents
upon ciiution occurs to ¢ lesser de ree, a2nd about half or -ore of the curie |
content of tie suermte ttat is jetted out of tunk =6 passes throigh the
sebtling pond :nd Intc the /hite Cak basin. is a result, vhen vailding 706D
was put into full oper:ztion in June, 1945, enough contuidnation wus carried
thraa gh the settling pond to increuse the sud activity by o fuctor of avcut

10. throughout the druincage basin. .lso, the half distunce increased to about

2400 feet under tlese conditions, indlcsting « decrecase in the percentage

) 613
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doeonta!!d.rlation per unit distance. It my be noted also that grouped
readings of the redicactive mud at G, the junction of .hite Oak Creek with .
tie Clinch River, increased in the coufseot one year by a factor of
almost 100, reaching 1.7 x 10"3/rc/g;n in ':September 1945. |

'rhe.addition of CaCl, to tank \i=5 was resumed in July. This caused a
slight drop in creek mud ocontamination, reaching a reduction factor of 5
by the end of December.

L. Fission~-Product Assay .

During the months of Yarch and April, 1945, an assay of fission~-product
contamination was made throu,j\out. the whole uhite Qak drainage system by
L. fl. Tieeks. (L) The first problem was to make a careful survey of all tre
drainage area and to mark off @ grid to aid in systematically locating
sumpling points., Tne assuy wWas mads oy Securing sore saples ol" must ot
these regular intervals, mixing the core samples to eliminate st;affi;‘icatim,
and determining the curis content of each sample by counting the bet_.a-gm:ma
activity in the usual manner with a mica window Géiger-‘dnller counter.:‘

The eampleé were obtained by meuns of a piece of 2 inch i.d. iron pipe,
turned to a taper at the end so that it could be pushed int_.o the mud vithout
disarrenging the stratification. Preliminary tests weré made on severul cores
to determine how deep u sample would have to be tukem. It was found tlat,
~ except for the old stream bed above the upper dyke and the channel'in “hite
Oak lake, most of the activity was contained in the 2 to 6 inches of a core, -

Then emﬂﬁg, the bottom of each core was teatéd. If the radioactivity was
not found to be zero, a deeper core was obtained at thut point.

Tvo test samples were taken and counted from each thoroushly mixed
- core sample. If the two samples did not check, the core was -iixed further
and retested. The ‘alance of the core was then dried und weihed, ww tae
total curie contant calculated. Fron this result, the nurober of ricro--

curies per sjuare foot wus calculated. In counting, the tims for a;r;:mnd.mtely\

gor 01%  ERESRESEL
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10,0(!) counts was used, except that the co.nung tines were limited to ten‘ -

minutes if the samples were not active enoigh to give 1000 c/min

The above procedure was repeated in October 1946, by H. R. Craft and

the results of these two surveys are given in Table I.

able 1

Total Radioactivity of White Qak Drainuze Systen

Approximate
_ Distance 3elow
location Settling Pond (ft.)
Marsh | ‘ 2,120
Intermediate Ponc.l‘l 3,?50
. 0. Lake :ud Flats 6,900
Z. 0. Laka (aouth of
grees across lake) 8,600
area below spillwuy 10,350

" Probable Total Curies -

_npril 1945

October 1946

Total ictivity

Av.éc[ftz (Curies)

, Total ictiviy
av/e/rt (Curies)

91.5 L2.7
87.6 4.6
22.0 14.9

8 5 6.8
1 0‘0 ‘\'\M 0.2 .

69.3

ws.5 618
9.6 6.5
17.1 13.6
h 95

It was estimated by Y. 3. Smith (6) that aboit 5 curies/day were dis-

charged into the Creek during the 52 days thit the rctantion ponds were

used, Morgan and .estern (69) imiic_ate that a total of ubout 520 curies were

discharged from the beginning of operations of Clinton Laborutories until the

time of the April 1945 general mud survey.

Thue, abot 13% of the activity

discharged into ~ite OQak drainage system during a year and a ha}fof o

operation stfll remained in the mud in April 1945.

months between this and the October 1946 survey, an

During t.he seventeen

estirc.ted additional

890 curies were discharged into th§ systeh, making a'total of 1410 Beta

- curies since the beginning of operation.

detected during the Uctober 1946 survey,

It is never possible to make an accurate estirmte of the ‘curies-one

would expect to find in the i/hite Okk Droinage gystem.

807
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Of this quantity about 7% was
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rough estimate has been made on tho basis of two assumptions; first, thst
all the radioactive isotopes that escaped from the Settling Pond ware
dcpoeiied on the clay of the basin, and gsecond, that the precipitation in
the pond was uniform and consistent with experimehtal results obtained by
R. 8. Apple (7) who ran experiments to dstermine what part of the originel
isctope content of W-6 snpurnateAwould precipitate on dilution with pond
water. Uesing a distribution besed on Apple's analysis of unprecipitaoted
isotopes at 35:1 dilution, cnrie content on April 26, 1944, at the end of
52 deys of dischargs through the retention ponds was crlculated by edding
the results of integrating do, = K; -ij0; from t = 0 to t z 52, vhere
K;,A #nd c, are the aversg' daily 4ischerge, the dacay congtent, and the
curie content, respectively, for easch radicactive isotope. Discharges for
the months subsequent to the opening of the Settling Pond were assumed to
have the same fission-product distribution, and for simplicity of calcu=-

7 lation the totnl monthly curis dlscharge was assumed to take place in the
middle of the month, Then the curie ocontent, C, present at the tir'a of the
APril 1945 assay would be £G4 = $Coq0™ *1%, whon ¢ 1a taken individuelly for
the bntch present on April 26, 1044, and that of each month since the
Settling Pond has bsen in operation. These cnlculations gave 97.5 beta
curies as the arproximation of the emount vhich might bo expocted to be
pregent st the time of the April 1945 assay. | _

Severél.diacxvpancios exist in the assumptions used aé "baéés vfdr the
estimate. The retention pords, es preﬂous]y nentioned, lost considersble
qusntities of active precipitate at times of drainage; verious emcunts of -
radio-isotopes escapod into the Clinch River, as shown by llorgan end t’.eatern(l);
and the analysis of Apple (")waa probobly velid enly during the tize thet the
plutonium separation operstions were the primary aouroe of waatea pasaing

through the Settling Pond, 1.e., through Jamary 1945. From those con- 016

siderations it appesrs that tho figure of 97.5 curies is e low estimate of

the discharged curies remaining in April 1345 sfter considering the radicactive



| 5’ P _
decay. Comsequently, one might conclude that the White Oek bmsin 18, st
best, not over 7% efficlent as & decbnxamingting sgent for radiosctive
plant wastes. |
5. 1f-A tion in !

A major potential source of error in evelusting mud activity 1s the
self=gbsorption of the semple itself. This ig s variable source of error,
| depending on the thicknessbof the dried sarple as praparbd for countihg,
and the type of rud. In magnitude, it may vrry the fesultant by a factor
of 2 to 4 in the normal range of tricknesses of samples vhich is 0.15 to
0.3 gn/cm?. 4 4

The self-absorption coefficient was dsterrined by prepa£ing a saries of
éaﬁples from the ssme speciﬁen,-ranginé in thickness from about 0.025
gn/cn? to about 1 gn/em?. The values of c/min/gm were plottad as & function
. of gm/cm? on semi-log peper and the resulting curve extrapblated to-zero
thickness of semple. Fror. this extraspolstion, the selféabsorption cocf-
fiéient or-the ratio of true count to actusl count was astimsted. ‘

Figure 5 shows the results of seversl determinations made at differ-

ent times. Curve A is the resultent of seversl random ssmples collected in

January, 1945. Curve B is for samples collected in July, 1945, by A. T.
Greenviood. It is obwious thet self-absorption is considerably lesa at the
latter date. The self-absorption depends chiefly on the energies of the

'_ radiation encountered, and to some extent upon the ratioa:of beta to gamﬁa
activity. In general, among bets emitters, a long-lived element has a
gsofter radiation than one witl a short life, and the differance in Curves A
and B is conslstent with the previously mentioned incresse in shortlived
constituents in the chemicel westes due to the bnrium saﬁaration operntions
in 1945, It frequently ha:pens that there ias selective édébrptidn'bf sone

of the radioisotopes in the mud. Thia>property varies with the cherical

867 017'
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properties of the water and md, end with the planmt 1ife presant in the md
The tlin window counters used are ‘about 100 times more sensitive to betas thzm
to gammes when thin gamples are nsed, but a thick s- mple tends to accentueto
the gamma counts. Curve C of Figure 5 represents s similar determination in
January 1946.

It sppears necessary to make a determination of the self-abeorption
coefficient periodicelly, esﬁecially vhenever a chsnge in operetions hrings

about a change in the compoaition of the chemicsl wastes.

- Ghemica) Anglyges for Specific Activities
chemioal amlyses were made occasionally to identify and m)uato the
relstive amounts of the various fission products present in the m:_d of the
wills Suk drainsags sysicz, "'}~0°e crelyses give soma indiestion of the
effectiveness of the mud in the romoval of specific activities from the
water vastes. '
The firat samples analyzed were those taken on 4/26/44 by Overstreet

and Jacobson. (@) he results are given in Table 2.

Table 2

| Element . Sam rnple E Sarple
marsh - (Int. pond) lake

Ba end Sr .% 098% ‘ 10 4

Zr 46.7 47.2 | 3.7 |

Cv 3.9 32.6 1.8

Ce 12,8 13.8 1.1

Y &Pr ! 5.46 5.9

Gross. c/miq/gui 41,200 6,840 1,220 .




-t

Samples collected on 6/10/4L snd snelyzed by J. G. Hamilton gave the rcsults
shown in Teble 3.

Table 3
Element Sample 2 Sample 12 Sairple 22
(S.P. outlet) inmrahs Elakes

Bs & Sr . 70% 98¢ 1.4%
Zr 55 47 4

CH 22 32,2 38

Ce 12 1 13

Y & Pr A 5.5 5.6
Gross c/min/gm 42,500 8,490 1, 540

An anelysié by D. 'f. Black on aerples collscted A/IA/AS showed a chesnge in

specific sctivities. The results are given in Table 4.

Table 4

Element l Serple 2 f Sarple A |Sa:ple 1B !Sat)le
R.E.(mostly Ce) - 62.5% 50,09, | 73.0% | 71.5%
Sr . 6.3 74 1.3 .9
Zr ; | 9.4 19.1 IV 2.3
Chb ; 7.3 10.3 1.9 5.5
Ru i 4.6 13.4 14.5 13.8
Gross c/min/gm : 260 7 1,370 1,760

The ratio of thesectivity of strontium to the other specific sctivities is
considerably higher in this test then in those surrarized in Tables 2 and 3,

However, considering the sunll veluae of the gross activity, the results of

this test sre less significent, both because of the larger probeble error and

the small ahznlute velue of strontium present. :
. ,QX)
« gt OF
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Teble 5, representing results of enalyses made by Black on 8/15/45 end

J. E. Hudgens on 2/14/46, respectively, shows & significant rise in the

specific sctivities of berium, strontium end cesiur, These results siow

further the rsdical difference in the cherical wastes from the Barium Sepsrations

Plent in Building 706D from those of the plutonium separstions carried out in

Building 205 until Fetwusry 1945.

. .
Serple A (rs
2/14/46 2

é.. le B

Element ‘iarsh Sample nt,.P,) |Senple C lbh‘a,'
- 2/15/45 /4 27'17746
Be 8.1 19.4% 12.9%
_ | Ru. 21.0 15.2 14.3
Sr 10.1 15.9 23.1 36
R.E. 27.9 46,7 40.7
cb oL
Zr 1.1 n.9 .2
Cs 31.7 10.6 1.1
“Gross ¢/n/g 2260 1297 753 .

Table € represents estimated total quentities of berium, strontium and

cegium on various dates., These velues are calcuirted fron percentages of

these elements, ss shdwn by.chomical analyses, end totel sctivities of the

mud, as shown by stenderd survey methods on the respective detes.

Igble ©

e te Av. totel «c/gn Probeble 4 c/gr ofv . (Ba, Sr, & Cs)|
I in mud of margh (Bs, Sr & Cg) in mersh |

}/26/4s, 3.7 x 10-1 3.25 x 10-3 o7
16/10/44, 2.3 x 1072 2,26 x 10~5 .98
/1445 34 x 102 42 x 10% 13
18/15/45 4.8 x 1072 242 x 1072 - 5044

2/14/46 1.28 x 1072 . 5.8 x ,‘10'38 07 0R1 45.9
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'rellurlm was not Mentifiod in sny of thm annlyaea. although

Oversgtreet and Jacobson(Z)reported that %<6 supernate contains 4.29¢ of
Tellurium, -
/' In an overall evelustion of the Fhite Oak Creek besin as a part of the

/
/ waste water decontemination process, one might conclude thet it has served

";5 its purpose well. thh the proposed changes of process, snd gonsequent

f changes in the neture of the chericerl wastes, further chenges in the

| decontaminstion of wastes may be required in order to keep the Vhite Onk
Lake effluent within safe limits.y In genersl, it seems that & slowly
flowing dreinsge system like Thite Oak Creek and lake with a clay bottom

is en economicel and rather efficient means of removing fission products

from plent waste water.
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(1)
(2)
(3)
(4)
(5)

(6)

. (Op to =y 1, 1944), *(isy 1, 1944)
(7)

Overstreet, R. end Jacobson, L., CN=2039, (Sept. 21, 1944)
Overstreet, R. and Jacobson, L., CH=3330

Overstreet, R. and Jecobeon, L., CH-2346, (Dec. 18, 1944)
Weeks, L. H. to K, Z, tlorgsan, “"Assay of Fisd on-Product
Contaminstion in the d of Thite Oek Drainage System,"

(ey 9, 1945)

Srith, W. Q. to Report, "Handling of Vestes frorm 205 Building

Apple, R, S. to %, C. Kay, "Decontamination of Plant
RNeutrealized Non-letal Reste,® (July 1, 1944)
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