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CHEMICAL EFFLUENTS TECHNOLOGY WASTE DISPOSAL INVESTIGATIONS
October, Novemver Decenber, i14ou

INTRODUCTION

The Chemical Effluents Technology Operation perforus research to investi-
gate the chemical and pbysical aspects of environmental contamination
resulting from the disposal of plant effluents or from potential process
incidents. This report 1is prinmarily concerned with plant assistance

research in the field of waste disposal during the quarter October,
November, December, 1960. .

.

Ground-water monitoring results utilized in this report were obtained
from samples collected routinely by the Environmental Monitoring Operation
ani analyzed by the Radiological Chemical Analysis Operation.

1. Interpretation of Ground-Water Monitoringﬁbata‘(u. A. Haney)

Special Monitoring Well Samples

During this report period large volumé_samples from four selected wells
were obtelned and given special analytical processing to furﬁher detaili
the radiolsotopes which sre included in routine "gross beta" determi-
natione. SJamples were analyzed fcr the predominant long-lived isotopes
‘of interest in separations wastes. Results of these analyses are in

good agreement with recept routine sample analytical results (appendix).

The positive Sr and rare earth results noted in the sample from the 299E-
25.3 well wonitoring the Purex 210-A-6 steam condensate criv are in agree-
ment with sporadic low Sr? results noted in routine samples during the
past several months. Coincidental with the appearance of Sr in tals

well was the appearance of decayed animal natter in the sanpies. Filtered

residue, including a suall amount of hair, was sent o Biology Vperations

o Amcipan
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®
for possible identification o the anlinal. Rodents in the vizinity are
known to ingest small amnounts of radl-active material from iow aztivity
disposal operations, and have on previ:is occasions been found in pro-
Ject wells. It is probable that the <« aying animal is the scurce of
activity in the 299E-25-3 well since breakthrougn of Sr90 in tne :ribbed
waste would be quite prevature based on soil colian tests. A.so, pre-
liminary resuits from a well dilution-test ewploying CaCJ.2 showed little
or n¢ dilution during the week following addition of the salt to the
well, Future analytical results of samples from this well will be
followed closely. The 216-A-6 crib is scheduled for abandonment due

to inadequate infiitration capacity in January, 196i.

The positive Co60 results noted in samples from the 299E-24-8 well con-
firuwed previous analyses. The sburce 0. this isotope 1s scavenged waste
discharged to the 216-BY cribs in 1955. The positive total alpha analy-
8ls noted in a sample from the 299W-22-20 well .last quarter (HW-67753-RD)
was 1nvestigﬁted further. Analysis of several resanples showed the total
alpha to be below the deﬁe?tion limit of 6.4 x 10°0 uwe/ml.

200 Eagt Area |

Figure 1 is & map of the 200 Areas shewing the extent of detectable
ground-water contamination, 8s indicated by analyses of routine sau-
ples -during the period October eDecewber, 1960, Oniy minor .-2al
changes were eviden' during this reporting pericd; and the areal extent
of the various contamination-level zor:c 18 esuveutially the sace as

shown in last quarter’'s report, AW-67 -0,

.
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TABLE I

Radioisotopic Analyses of Speclal Monitoring Well Sarples
{concentrations in units of we/ce

Well

Isotope 699-331-1 299W-15.1(1)* 299E-24.8(2)* 2998-25-3(3)*
Total elpha  <2.6 x 100 5.0 x 10°8 <2.6 x 1478 <5.2 x 1078
Cross Beta <2.4 x 1077 3.2 x 1070 7.8 x iO'é 1.k x 10-5
Rulo6 <3.5 x 1077 2.9 x 10'6 7.0 x 1076 1.k x 1072

5.2 x 10°7 #T1.4 x 167 *l.1x 107°
R.E.+Y <13x108 04 1078 <1.8 x 1078 8.2 x 1077
csl37 <6.7x 10"  <5.1 x 1079 <9.0 x 10-9 <1.6 x 1078
o7 <2.3x 108 (2. x 1078 <3.4 x 1078 <2.4 x 1077
%7 Qx108 o0 x 1078 <1.7 x 1078 . <11 x 108
celbb <7.1x107 <6.6 x 109 <l.k x 10-8 4.9 x 1077
Total 8¢ . «<I.k x 1078 | <8,k x 1079 : <9.6 x 1079 7.8 x 10-8
Spl2d <3.6 x 107 <2,7 x 107 <t.1 x 1077 <3.2 x 1077
% 95 <16 x 1077 <33 x 1077 <2.2 x 1077 <3.9 x 10°7
co® <1.6 x 1077 <5.5 x 10~7 8.3 x 1077 <2.2 x 107

* These numbers refer to the approximate well locations as indicated by encircled
nunbers on Figure 1,

%
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{i) c..-BY and 241-B Cr:- L

5 s

The ..+ movement of cormrirated ground wat<r from the 210-EY

scavernged waste crib site (Stte A, Plgure . <ontinued with silgat

Ui

real increases in tetz.crltter concentratisas noted in wells F
located to tne north ard wo.tn of this faci livy, At the sume tire,
seven wells immedistely w:'stent to the criis snowed slignt de-

creases in concentrations ~f radioisotopes.

The maximum average grost weta-emitter concentration at Site A this
quarter was detected in weil 299E-33-9, 1.5 x 10') uc/ce. The

maximum Coéq concentratior, deteqned thie quarter vas 6.5 x 10'5

uc/ee in well 299E-33-17.

(2) 216-A Cribs and Conturirated Groﬁnd Water Scutheast of 200 East Area

_Radioactive contaminants in the ground vater urder Purex waste dis- E.'

posal facllities and contaxinants which have zoved from this ares

10 the southeast are shovs as Sites B and D respectively on Figure 1.

All of the wells monitorirg the 216-A-8 and A-Z4 tank farm condensate
éribu continue to show de-reases in radloisct-;e concentrations to f
about %% of the previous juarter's aversge. The three veils defining
ground-water contaminati~: %t 3ite D showed & drop of 10-19% in gross

beta cuncentrations. No .ourg lived radiolscteies were detected ia
pampieu from wells monituring Purex cribs dus.ng th.s report perlod,
>ther vnan the sporadic apjearance of Srgb ir we.l WY9E-25-3 wnich

wag previcusly diacussed,

£3) ©..-BC Crits and Trer-nes

At du. . the previous quart«r, only four of tne twenty wells
monitiritg the 2iv-BC srmveryged vaste crils ard treuches (Site <,

Flgure .} contsined concersreations of rudi_isutopes greeter than the
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routine detection iimit (8 x 10-8 wep/ec) this quarter. The zaxi-
mum average concentration was 1.6 x 1077 ucB/ec in well 29yE-12-6,

Ko long-lived isotopes have ever been detected in ground-water

samples from wells at Site C,

Gross beta determinations on samples frox well 69§.}L-51, iccated

about one-half mile southeast of the 216-BC facility, were %elow
‘the routine detection limit (8 x 10'8 uc/zc) for the first tize in
two years. This is in accord with the gradual reduction of tae

, . already low concentrations of ground-water contaminants at Site C.

| | Three major areas of groub‘ci-vater contamination in 200 West Area are

shown on Pigure 1 as sites E, F, and G. Only zinor cimnges in the

areal extent of contaminated ground water under 200 West Ares vere

noted this quarter.

Maximum groes beta-emitter concentrations foxj the three sites in 200
West Area for this reporting period , together with maximum concentration

averages for the previous quarter are presented in the following table.

TABLE 11
Maximum Average Concentrations of Gross Beta Activity
n 200 West Area Wells
Site Well Number October - December, 1960 July - Septexter, 1900
B 299W-15-1 4.3 x 10'6 uc/ec 6.8 x 10’6 ue/ze
P 299¥-19-2 2.9 x 1076 wefee 1.8 x 1070 we/a.
G 299W-22-1h 2.3 x 1072 wefce , 2.6 x 1079 uc/2e

Only one well in 200 West Area contains concentrations of long-.ived

fission products greater than routine detection limits. Wei. ;i W-20-2

Q
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continues to show the presence of Srgo; the maximus concentration tnls

quarter was 2.1 x 10'7 uc3r9‘7cc which 1s about 208 of the previous quarter's

maximum concentration.

Plant Waste Disposal Practice

Cnemical Processing Departrent

(1) Waste Tank Leak Detection (W. A. Haney, R. W. Nelson)

Three of the scheduled five shallov wells have teen drilled around
the southeast quadrant of the 241-106-TY underground weste tank
to investigate the disposition of the waste suspected to have

| leaked from this veséel. The wells are spaced about 10 feei froz
the tank and 16 feetepart, ALl three wells penetrated contaminated
soil cohtaining radloisotopes of Ru and Cs. All éhree wells showed
maximum concentratlons of radionuclides at the 60-65 foot level
which 1s_abou£ 15 feet below-the tank bottom level. Radioisotope
concenirationa in the soil were much lower than anticipated based
on analyses of the tank contents. THs probably indicates that the

wells are an appreciable distance from the leak point.

An :pplied unsaturated flow phenomena atud} is 1n'progress to cal-
culate the‘prosrolkive development of the waste pattern beneath

& lecking tank. Before these calculations could bLe completed 1t

w.@ necessary to obtaln soil samples and measurezents of the required
80ll parameters. In this case determination of capillary conductivity
and pressure as & function of moisture content were needed, Suca
determinations for 1 typical tank-farm soll samples were recent.y

received from the Irrigation latoratory, University of California.

| e " A
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1 Another requirement, definition of trne strati rapnlt gelogy urders
! qQ , g

the tank farms, has Leen coumpleted, .H-GCT729. Alss rneeded are so. .-

tion methods for the non-linear partial differentia. equation des-

cribing the flow systex., The basic ecquation s diffizuit to so.ve tut
u finite difference rethod 1s expested to be capat.e of accoxplisnizg

solution with the aid of the ccuputer.

It 1s anticipated tnat the current work will develip satisfactory
flow pattern information for application to lecak cetaztion facilivy
design (to qupplemept tank liquid-ievel ceasurements} by the end

; | of the next quarter.

‘ . ‘(a) Treatment of Cordensate Wastes (J. M. Jkarpelus)
Folloving modificeticns tc the Micro-Pilot Plant egiipzent, the

. first extended experiment wvas perforzed to evaluate clinoptilolite
for decontaminating Purex Tank Marm Condensate, In this experinant
the waste vas pretreated by passage through activated carboa.
Cesium-137 vas removed effectively by the clinoptilclite to a
concentration less than its maximuz permissible corncentration in

I

'4 ' vater (2 x 10”7 ue/ec)- froz about 7200 column volures of waste.

Both the carbon and clinoptilolite were inefficicrnt in removing
*

1 strontium and the 5r“” in tre eff.usnt oxceeded it: 2, (L x 17"

uefec) durlng most of the run.

{ : Tests using simulated wmotes showed that the pres:.ie¢ of soiuble

TBP and hydrocarbons had little or no effect on the -esfium deconta=i.-

ration ablliﬁy of c.inuptilolite.

i L ki B+
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Irradiation Processing Départment

(1) NPR Decontamination Wastes (W. N. Koop)

Additional methods were investigated for scavenging>rndlonuclides
from & propreltary phosphoric acid cleaning solution waste thnt-
will result from deconta@inating zarbon steel portions of the NPR
primary loop. Kffective acavénging 6f radioisotopes and preclpi-
tation of an ipeolub;e phosphate sludge was previously demonstrsted-
(HU.67755-RD)tby q&ding c;ci2 and NaOH'to the waste, ﬁqwever, this
mgthod has some unatfractivé aspeéts in that.it requires large
_Quantities ofltreﬁtmént chemicals and generateec an undesirable

'iargevvoluée of sludge.

One alternate method studied involves thq précipitation of eltner
ferric hydroxidg,manéanese.dibxide,xor bo£h. Expé;imental regults
showed that the addition 5: potassium permanganate and ferrous
sulfate brovides bet;er acaVenginé than either reagenﬁ alone. The
minimum concentration of iron in the final wa;te volume is 500 bpm
for effective scavenging (>95% removal of the test radionuclides)
Also "when both *eso ard KMn0 were employed as reactants at the

4

most effective pH of 1i.Y (ﬂaOH/H}POu

sludge volume was between 3-10% of the fipal vaste volume.

Tests were also conducted to determine the radioisotope rewoval
efficiency reeulting from precipitation of an aluminun phosphate or
@ caicium aluminum phosphate compound. intoreat in the use v

aluminum in the scavenging reagent was stimulated by the possibility
' of reducing caustic >quirenents. When calcium‘(CaClz) wi s ad@ed

with the aiumiaws a vompact siudge wae formed and radioilsotope

*nlIll-l-lIll-lII-!F-lI---un-wnu--u-l------q'-u---lIlllllllllllI-Il-UI-lnﬂll-v

mole ratio of 3:1) the settled'
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remo/al results were more re?roducible than wher aluminum alone
wvas added., The minimum concentration of eluminum in the final
vaste volume was 1000 ppm for effective scavenging. ‘At this

aluminum concentsation, 500 ppm calcium was required to produce
e compact siudge. The optimum NaOB/B3PO“ mole ratio was 2:}
(pH 8.0); however, the sludge volume was 10-25% of the tutal
vaite vblume; Although the ulumingm-calcium'mgthod reguatres

less cuuutic addition than does the iron-permanganate scneme, it

generatcs about 3 times the volume of sludge glven by the latter

leither method provides effective removal of itotcpes of antimon} B
or cesium, but grester than 50% of the t;otoyel of cobalt,
‘puthenium, silver, zinc, zlr¢§n1un, strontiwm, iron end ceriun
vere removed by both heth§ds. ‘Econonic co&saderctiohs-éhgmlcal
coats versus aludge atorage coats-appea} to be the anorvaeclding

fastor in determining which of the two methods would be prerkrred.

Phosphate Snvtne resulting gupernatant solution may constitute

a prodblem, due to the potential'ror.inc:eased Pje prodhctloh, it
the liquid waste is diecha:gédvto.the river.above downstresd
reastors, Soil column experiments are planned to evaluate phos-
phate uLa radioiaotope femo&al in expectation that dluposal . the

waite b g covered pit near the NPR site may be pernisusibles

(2) Plus: .u Product Release Experiments (K. K. Hilifard, D. L. Retd,
L. P. Coleran)

The study ci fission pruduct r-lease frow irradiated urenium this

Quarter was directed toward continuing the determination ol the

i .
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effect 7 ‘rradlation level con uraniw. oxidatisn asnd fission pro-
dust re.euse rates. Resuits to date are sumarized $a Table III,
axperimental conditions were identical for these testss 11.5
grum specimens, 30 days cooling tise, hcated to Livd © and held
at this tvuperature for 24 minutes, Uranlu: oxitution was 69 *
W% for all specimens. The peréentage of fisslon product releas—d
wvas determined by analyses of toth the specimen residue and ti.-
trapped tission products in the off-gus trais.

 TABLg 111

Bffect of Irradlation On Flusi:. Proiuct Releage

Percent Re.onsed 30 v ious g@xposures

£ission Prgguét o OVe L“L7nvt 1 20nvt
—————— ——— .

Ioalge ' 0 8o %
Tellurium | 6 - - I
Xenoa ' .8 S ‘ 100
Costu. ) - A " p -‘ . - 55
Stroatium . . .. O ' Ly 3
Ruthenium T s o 05 - o5
‘Bariun 0.2 ' ' 0.l 2
Zirconiwu 0.05 T 005 JeuS

Purtlcic release was greatly ucceleruted in tests using uranium
exporad £ 1.5 x 1o2°uvt. Many uianxum cxide particles up to 20
micr oun Ln slae peuelrﬁted Codlqut o taactdn scr;bbcrs and
depoglted onoa udllipore tL7 o wei . w8 phenumenon not

observed ut lower irradiatio: 'ive. -

]
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In experiments using unirradiated uranium and an air dtmosphere,
the paiticles were collected on millipore filters or by electro-
statiq preclpitation and observed by optical and electron dicruscopy.
Qver the range of tenperatures studied, 450-1300 C, particles ranging
frow leas than-o.ol to 90 wicroné i1, diameter were otserved. The
mogt marked‘change in the aumberé ol" particles genere* i LarTeg
at ® "irnace temperature of 1200 C. At this tesperature a:l} aLonve,
the number of particles generated 1ncreu;ed by orders ol cagaituds
over that produced below 1000 C, The ﬁarticulate naterlal collected
in this case consisted of sgglomerates of extreﬁely small particles
primarily in the size range 0.005-0.02 micrqn, Increasing the air
velozity fucreaged the number of particles emittéd vltk little ov-
servabie effect on the size of particles generated. It has not yet
been deteruined whether this lucrease was due to increased entrein-
#ent of particlea or to increased particle generation. X-ray analyses
of the partic;es coll?cted showed the uranium oxide present t3 be

U)OB over the range of tenperature studied.

‘2] Pilot Scale Study of Reactor Effluent Decontamination Using
uninum Beds (. G. Rieck) _

Ci~ration of the rilot scale aluminum shavings bed at 100-D Area

continued this quarter *o :oilect Information on decontamination
factors, pressure drops, and radiatlon levels at increased low
rates. The bed vas operated at @ ilnear flow rate of 6 ft/minute,
wini:h 18 about 0% higuer than the velocity maintained last Juarter.
LUecontamination tactors for Aa?é anu Pjg, the isotopes of prizary

anterest, vere aboit 60% ani S0% respectively, slightly lover

ks L
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than noted at the Jower tiov rete, Pressure drop contlnued to
increagse until at the end of Decenber it wua about 045 incn
per linear foot of bted. The contlnulﬁg increase in presswe drop
und L{ts pusuible effect on 8an unticipated long ved-life mre
of particuar interest. Hoadiation ut the tank wvall increaced

to 1500 wr/nr then leveled off ut this dose rate.

The ted 18 not effected by retu. . sty -ant water during &
reactor snutdown. An ex;eriment analca . hot decontanirnstion

was Just us effective following u stag.. .. period as be:’;:e.

b:xpermentai columns filled wit.. aluminum shavings were gperated
to measure the influence of proposed improved reactor coolarnt
trestment processes on aluminum bed decontumination. Coolant
treatment cects vere terminated before equilibriun wes fully
established in the columns, requiring extrapolation of coliected
data to equilibrium conditions and rellance on comparison witn
cuntr célumn results, Comple' -fo.catiocn from these tests

wvas not avajlable for anaiysis ut year end.

i e,

-RD

AR

AR T ]




g S

T IR TUE L PreT L YT

Comeunz
Haten Drilling

Hatch Drilling
| Hatch Drilling
Hatch Drilling
Hateh Drilling
Ha%sch Drilling
Hatch Drilling
Hatch Drilling
Hatch Drilling
Hatch Driliing
datch Driiring
Hatch Drilling
Hatch Drilling

tlatch Drilling

bR e

HW-%5543-RD

Page .7
111. Weli Driliing Summary (D. J. Browa, V. L. McGnan)
Completed  Pect  Dete Total To To
Wells Drilied Comgleted Feet Water Basalt
Co. 699-37-82-B e 10+13-60 627 Yes Yes
Co. 699-67-98 6 1U-6-60 185 Yes Yes
Co. 699-37-82-A 213 10-10-60 bho .3 "o
Co. 695-57-83 355 12-6.60 355 Yes Yes
Co. 699-27-8 517 11-4-60 517 Yes Yes
Co. 299-£2T-4 290 1l1-1-60 290 Yes No
Co. 299-E25-11 340 11-18-60 340 Yes No
Co. 699-20-39 632 12-12-60 632 Yes Yes
Co, 299-£25-12 340 11-29-60 340 Yes Yo
Co. 299-E25-13 340 12-8.-60 340 Yes o
Co. 299-W15-100 10 22+21+60 | 70 L Yo
Co. 299-W15+97 10 12426460 T » No
Co. 299-W15-98 60 ¥o ¥o
Co. 299-W15-99 70 12-16-60 >7o No No
Co. 299-E16-1 245 Yes Yes

Hatch Drilling

The Hatch Drilling Company has essentially completed work on current Hanford

drilling contracts.

work should be completed by the end of January, i961.

With less than 10U0 feet of drilling remaining, the

U N e e e
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Appendix

Iv.

TABLE I-A
e Concentrations of Gross Beta-Emitters, October=Deceuber, vy
(Detection Limits is B x 10-8 kc/cc at 95k C.L.)
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* Activity {n these wells is in agreszent with uraniuz analysed.
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(Table I-A Cont.)
Well Concentration Well Concentration
[oF Koo cfee
600 Area Wellg
ref'ixed by © 3 A1y L0 x 107"

sem'(-'s'lT"'_us.o x 10-8 -5 . .

345 5.0 x 10-8 2 3 3.0 x 107°

25-9% €. x 10-8 Slz- 3 4.0 x w-?

2h.35 ..l x 10-6 $9.- . 8.0 x 207

19-4% 5.0 x -8 flL7 b x 1078

2020 4.0 x 1078 S 7.3k -

35- g 5.0 x 1078 10-L4 -

8-30 2.0 x 1078 12-€e - J
LO-24 2.0 x 10-8 50-53 2.5 x 10°%
40-33 5.0 x 10-8 b1-65 4.0 x 10-8 '
5h-l2 5.0 x 198 51-12 . \
47-60 3.0 x 10° 65250 4.0 x 10’2 (
60-60 3.0 x 10-8 L7-35 3.0 x 10-5

63-90 - k5-20 -

59-80B 2.8 x 1077 38-1u3 6.0 x 103

3-89 k.0 x 10-8 28-41 6.0 x 10-8

3488 2.0 x 108 55-5GC 3.0 x 10'2

25-80 - 4g9-57 2.0 x 10"

35-70 2.0 x 10'8 42-42 Lo x 10'3

5570 4.0 x 10-8 L8-71 .0 x 1078 1
b9-79 2.0 x 10'3 51-63 2.0 x 10-8

39-79 6.0 x 10° T35 - 8

35-76 4.0 x 10°8 32.72 9.0 x 10 i
32.77 2.0 x 20%8 32.77 3.0 x 1077 !
36-614A 2.1 x 10°7 38-77 b1 x 1077

34394 8.6 x 1076 35.66 5.0 x 10-8

15-69 4.0 x 10-8 316 4.0 x 10-8

k542 3.0 x 10-8 JL-T5, b0 x 10-‘3j

5030 1.0 x 10-8 50-Pu 3.0 x 107

25-70 2.0 x 10-8 Ciea .

55-89 - 6{;-;; b x ;o

T1e2 - st -

70-68 - Sy Lo x iv7

ki-G2 5.0 x 10°8 8 6-EuF 6.0 x *°'2

50- b2 1.0 x 10°8 8 6-ELG 4,0 x 107,

L. 4.0 x 10-8 § L-kail 5.0 x .70 .
12-88 - ‘18-62 - *
65-72 - TT- 54 . ‘
Sit-57 3.0 x 10-8 1-38 3.0 x 10°8

5150 L.y x 10°0 85-47 -

4y L8 . Th-iis -
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Well

L2-12
26-15
9E- 2
31-53B
28-52
19-88
33.56
2h- 46
2-33
JRIe
19-98
20-82
17-47
17-70
65-59

A
Concentration
¢jece
2.0 x 10-8
3.0 x 10‘8
4,0 x 10-8
5.0 x 1078
1.0 x 108
2.1 x 107
3.0 x 10-8
2.0 x 10-8
1.0 x 10'8
2.0 x 10°
3.0 x 10-8
3.0 x 108

" (Table I-A Cont.)

Well

55-76
55=95
815-20
38-65
INA AN
36.618
32.62
Sl1-El2
S 3-E12
37-82A
37-82B
65-98

26.°8

57-83
22-38

BRI N Y

HW.6%:43=-RD

Page il
Concentration

¢cjec
20 x 108
3.0 x 10-8
4.0 x 10-8
2.0 x 10-8
3,0 x 10-E
4.0 x lO'g
3.0 x 107
1.0 x 10°7
2.0 x lo‘g
6.0 x 10'8
5.0 x 107
5.0 x 1078
6.0 x 10fg
1.0 x 10°
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