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vievs or oplnions expressed in the report are those of the authors only. This report
fs subject ta revision upon collection of odditiono! dota.

LEGAL NOTICE

This report was prepored os on account of Government sponsored work. Nether the United Stades,

sor the Commission, noe any person octing on behalf of the Commission:
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pisteness, or ussfulnew of the information contoined In this report, or that the uie of any informotion,
opporatus, method, or process disclosed in this report may not Infringe privately awned righty; or

B. Auumes ony licbilities with respect 10 ¥he use of, or for domages resulting from the ves of
any information, apparatus, method, or process disclosed in this report.
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CHEMICAL FFFLUENTS TECHNOLOGY WASTE DISPOSAL IXVESTIGATIONS
January, February, March, 1960

Introduction:

The Chemical Effluents Technology Operation performs research to investi-
gate the chemical and physical aspects of enviroumental contamivation resultiog
from the disposal of plant effluents or from potential process incidents. This
report is primarily concerned with pleat assistaace research in the field of
vaste disposal during the quarter Jacuary, February, March, 1960.

Ground-vater monitoring data utilized in this report were obtained from
samples collected routinely by the Bnvironmental Monitoring Operation and
acvslyzed by the Radiological Chemical Analysis Opontion.

nterpretation of Ground-Water Monitoring Data (W. A. laney)

Bpecial Monitoring Well Samples
Every quarter samples of ground water from six to eight selected wells

are obtained and given special analytical pfoceuiog to determine precisely
vhich radioisotupes are included in the routine “gross beta™ determinations.
Wells are selected on the basis of radioisotope couceatration, proximity to
disposal facilities, and location with respect to the path of contaminated
ground-vater movement. Thus, oﬁpleo are takea from ocutlyiog vells cénuiuibc
relatively lov concentrations of radioisotopes as wvell as from monitoring vells
immediately sdjecent to dieposal facilities, Samples are analyzed for about
ten radioisotopes which are the longer-lived, predominant radionuclides in
separstion vastes, and those likely to appear in the ground-water. Analytical
results (Table I) of u.mple; collected durijt;g the period covered by this report
vere in agreement with previéul results that shoved essentially all of the
radioec't.ive material .roportod on routine analyses as “"gross beta” sctivity to

coansist of rutheaium -105 and its daughter, rhodium -106.
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The special sample of ground water fron well 299W-22-5, located 185
foet east of the standoned 216-S-1 & 2 cribs, contained Sr?C at s concentration
of 1.5:158 po/cc. Thias is the first positive indication of Sr%0 in this well.
The appesrance at this location is mot unexpected since it is routinely
detected in well 295W-22-2 at the crib site.

The concentrations of Co% in two wells monitoring sites in 200 East
Area are in close agreement with past routine analytical results of samples
from these wells,
200 East Area

Figure 1 1s & map of the 200 Area showing the extent of detectable ground-
vater contamination during the period Jamary-March, 1960. No appreciable
changes in the areal extent of the various contamination zones were evident
during this quarter.
(1) 216-BY and 2L1-B Cribs

Wslls monitoring the 216-BY scavenged waste cribs (Sits A, Pigure 1) have
continued to decrease in radioactive materisl content while wells to the south
and southeast have shown increases in concentrations of radicisotopes. Of the
seven wells at this locatiogx containing average concentrations of radioisotopes
groater than 1x10-Juc/cc, only two are at the crib site. The remaining five
are located from 500 to 1000 feet south and southeast of the disposal facility.
The progressively more prominent southeastward movement of contaminants noted
from north to south on the mep is in good agreement with existing ground-water
contour dats. The localized south and southeastward movement of wastes at
8ite A indicates that even this far north the 200 West Area ground-water mound
exerts & slightly greater influence on waste movement than does the 200 East
Area ground-water mound.

No radiocesium or radiostrontium was detected in wells at Site A during
this quarter; however, several of the wells contain Co6° in positive concen-

trations. The meximum 006° concentration detected this quarter was
UNCLASSIFIED
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1.6 x 104 c/cc in we)) 299E-33-3. This vell also contaired the maximum

average groas beta-emitter concentration during this quarter, 5.1 x 10-3,¢/ce.
{2) 216-A Cribs

The reduced cribbing of Purex tank farm condensates continues to be re-
flectad in ground-water samples obtained from monitoring wells at Site B,
Samples from only two of the thirteen wells in tho vicinity of the condensate
cribs now contain concentrations of radioimotopes exceeding 1074 pcB/cc. One
year ago twelve of the thirteen wells contained concentrations of radicactive
material exceeding 10‘14 ued /oc. The maxdmum average gross-beta emitter con-

centration this quarter was 1.6 x 10'1‘

pofce in well 299£-25-8, WNo radio-
cesiunm or radiostrontium has ever besen detected in wells at Site B.

{3) 216-BC Cribs and Trenches

There has been nc_significant change in the contaminated ground-water
zone at Site C. QGroass beta emitter concentrations were detected in the same
wells at sbout the same low concentraticns as noted the previous quarter. All
of the wells showing positive results monitor disposal facilities in the rorthern
section of this site. The maximum concentration detected this quarter was 3.6
x 10~Tuch/ce in well 2992-13-2. No lung 1ived radioisotopes have ever been
detected in wells monitoring these disposal facilities.

(L) Contaminated ground water scutheast of 200 East Area

No appreciable changes in radicisotops concentrations were evident in
wells monitoring the ground-water shown as Site D, Pigure 1, during this
quarter., Maximum concentrations of radioactive material, averaging
9.3 x 10‘6ucﬁ/cc, were detected in samples from well £99-3L4-39A. Concen-
trations in the two more distant wells, 699-31-30 and 699-24.33, averaged

5.9 x 10'6uc6/oc and 2.3 x 10~6uc/ce respactively for an increase of about
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10% over the previous quarter's averages. Wells to the south and southeast
of Site D have as yet shown no evidence of waste migration, althouzh above
rormal concentrations of nitrate ion are detected routinely.
200 West Area
Three major areas of ground-water contamination in 200 West Area are
shown on Figure 1 as sites E, P, and G. There were ro significant changea in
the areal extent of ocontaminated ground water in 200 West Area this quarter.
Maximum gross beta emitter concentrations for the three sites in 200 West
Area this quarter, together with maximum oconcentration averages for the previous
quarter are preséented in the following table.

TABLE I1
MAXIMUM CONCENTRATIONS OF GROSS BETA ACTIVITY
WS WST T WIS

an.L

Concentration {(uch/ce)

Site Well No. Jan, March, 1940 Oct.~Deec., 1959
e 299W-15-4; 1.6 x 107 2.3 x 1075
F 29W-19-2 6.0 x 10-3 1.1 x 10~5
0 299W-22~14 3.% x 10™ L.7 x 10°2

The wells in Table IT containsd the highest concentrations of rsdio-

isotopes at their respective sites for at least the past twelve months,

Strontiumn-90 continues to be detected in well 29W-22-2 monitoring the
abandored Redox 216-8-1 and 2 cribs. The average concentration this quarter
wvas 8.4 x 10-7¢ &r”/cc vhich is just slightly less than the average con-
-contnuon over the previous quarter. The persistent appearance of sr?0 at¢ -
fairly constant concentration in well W22.2, and ths fasllure to detect strontius
in nearby wells indicate possible well stagnation. Raperforation and bailing
of W22-2 will be undertaken in April, 1960,
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Plant Waste Disposal Practice

Chemical Processing Department (W. A. Haney)

Chemical Efnnents Techrology's recommendationa regarding the need for
waste storage tank leak detection methods and comments on the "caisson-laterals®
method for detecting lesks were forwarded to the Chemicsl Processing
Department. Baged on a limited knowledge of the spreading of wastes in soils,
the cﬁiaaon-l&teralo avstem was recommendad as the desirable lesk detection
method for the 241-4 Tank Farm. However, the caisson-laterals method appears
to have no measurable advantage over a system of well-points or shallow wolls
drilled around the circumference of & tahk for detecting leaks in the 241-5
Farm vhere considerably more lateral waste spread would be liksly. Additional
theoretical and field studies are planned to obtain more factual data relative
to the spread of waste from a leasking storage tank.

Irradiation Processing Department (W. N. Koop)

NPR Docontamination Wastes

laboratory investigations were continued on the scavenging of radio-
nuclides from mixtures of prospective NPR cleaning solutions. The decontam-
ination procedure currently favored for the NFR primary coolant loop conasists
of either a two or three atep circulation of chemical cleaning-solutions with
intermadiate rinses; an alkaline permanganate solution will probably be used
a8 one step. In the mixture of spent solutions, scavenging results from
sdsorption of radionuclides by the reduction product, MnO;, of the permanganate
ion. The radioactive materials concentrated in the relatively small sludge
wlume might be buried or stored in a tmlf. Decontaminated supernstant
1iquid could eithar be released directly to the environs or, if necessary,
undergo additional treatment prior to release,

UNCLASSIFIED
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latoratory studies ware undertaken to determine the efficiency of
candidate NPR cleaning solutions in scavenging fifteen radicisotopes of con-
cern in resctor effluent. Decontamination factors obtsined in tests employing

*spiked® sirulated cleaning solutions are presented in Table 1II,

TABLE TII

SCAVENGING DECONTAMINATION FACTORS FOR RADIOISOTOPES
1) [8) 2

Decontamination Factor®

Radioisotope

Solution A Solution B
Fed? g,oooqo,ooo 3,000-9,000
calis ,000-11 000 1,000-3,000
Srgg o 500-1, 500 2,000,000
Zr?? Nb 1,000-3,000 700-1,000
Baldd 7001, 500 700-~1, 500
Ceé?‘ 1,000-2,000 1,000. 3,000
Zn L00-1,100 150-200
Co 2,000-5,000 2-5
11 %h 1,000-2,000 0.9-1.0
8b 1.9-2.0 2.0-2.9
Ru%j.’ 1.9-2.0 1.1-1.2
c’lIO 101"105 1.0‘101
‘g loo’lbh 10] ‘103
55?1 1.0-1.1 1.0-1.1

¢ 1.0-1.1 1.0-1.1

initial concantration in solution
concentration in supernatant liguid

.Deconmimtion factor =

Solution As equal volumes of wuter, alkaline permanganate and
Wyandotte 1112,

Solutir» B: equal volumes of‘pemﬁdo-—esrbouu’, alkaline permangsnate
and Wyandotte 1112.

The results in Table ITI indicate effective scavenging of the first
saven isotopes from both solutions while the last six isotopes were rot
removed to any significant degree., Cobalt-60 and iodine-131 were excaptions

»
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in that both wvere effectively scavenged from Solution A, but not from
8olution B. Additional work is planned to iuves.'gate the apparent reducticn
in removal of these two radioisotopes due to the addition of the percxide-
carbonate solution.

Failure to obtain high decontamination factors for the last six radio-
nuclides listed does not preclude utilizing this ready-made waste treatment
step. The necesasity for an additional treatment step will be dictated by the
concentrations of both scavenged and unscavenged isotopes remaining in the
eupernatant liquid.

Pission Product Relesse Experiments (R. K. Hilliard, D. L. Retd, A. J. Scott)

Experimeats with uranium irradisted to lov levels were conducted in the
high~level fission broduct release feacility to obtain base line data. It vas
found that the stainless steel equipment retained a significant fraction of
the volatillized fission products even after being exposed to severe decontam-
inatica efforts. The furnace and off-gas train vere madified by replecing all
metal parts exposed to volatilized fission prcducta with fused silica and
Pyrex. The off-gas train will consist of two liquid-caustic¢ scrubbers, a cold
trap, a Millipore filter, two charcoal traps, a CWS "Absolute” filter, and
a teil-gas caustic scrubber installed in the order listed. Equipment for
direcﬁ counting of the charcoal traps for Xel33.vua modified to assure a
counting error from other fission products of less than one perceat for sny
one i{ndividuesl measuremeat.

Experiments st 900, 1180, and 1450° C vere performed to determine
Qualitatively the reactions of Zircaloy with aluminum-clad uranium. The
specimens ware held at temperatures for about 25 minutes in an atmosphere of
50% helium, 50% carbon dioxide. Insignificant diffusion vas observed at 900

and 1180° ¢, but at 1L50° C the 2ircaloy bost and the aluminum-clad uranium

UNCLASSIFIED

P e = Rt A AT M K31 S e s N 7



UNCLASSIFIED «13- BW-6546L-RD

specimen had completely inter-diffused. In an additional test at 1450° C for
five minutes and {u the same atmosphere, inter-diffusion was aleo complete.

Document HW-62604, “Fission Product Release by the High Temperature
Uranium-Steam Resction”, authored by A. J. Scott, vas imaued.

Particulste Deposition in Sampling Lines (L. C. Schweodiman, A. K. Postma)

The degree to which particulate sampling results are invalidated due to
the sampling line has been under study during the reporting period. It is
necesgary at present to drav samples from ducts and stacks through relatively
long sampling lines due to radiation from the duct, the wmechsnical problems
in placing continuous strip filter samples very near to the duct, and diffi-
cult access to the best sampling point due to height of stacks.

Many variables have been found to influence the deposition of particles
within delivery lines. The importent variables are particle size, duct
diameter, and fluid velocity. A correlation was developed vhich relates
these and other variables and permita ressonable estimates of depoeition due
to turbulence. The practical significance of the results is evident when the
length of eampling line is calculasted within which SO% of the particles will
be lost to the wall through turbulent deposition. In Figure 2 is plotted this
length as a function of Reynold's Number (EEE), and cfm for 4 u particles with
& decsity of 4 {u & ocne-inch pipe.

A practical test of these relations shoved that in a l-inch pipe 72 feet
long 8% of the entering 4y particles was retained on the pipe wall vhea 8
and 13 cfm of air floved through the pipe. Developed relations predicted that
928 retention should have resulted.

Although sub-micron particles are often the principel constituents in

exhaust effluents, off-standsrd conditions may produce appreciable quantities

UNCLASSIFIED

PR e

a2 A AT £

[ VS

iy PP



P B A A T, 0 s AR DL e e AV A KL M O A Wl e o1 D CWEn el e DU RN R AR B X

UNCLASSIFIED w1k~ _ BY-65464-RD

1000

IR

I

100

IR

Hall Length - Peet
T 1

L.l/? - {0.89%%D ¥V )

(€.
X = Deposition Vcloelty,emlmh.

- D * Diameter of Pipe,cm
L132 ® Duct Half Length,cm
Y ® Ges Velocity, cm/min,
10
framan
r—-‘
r-‘
r—o
] L L1 tiiti ] 1 114111
1,000 10,000
L ! i o Reyoldp Number — "
1 2 3 4 5 6 78910 15 20 30

Cubic Feet Per Minute
FIGURE 2

DUCT EALP-LENOTH POR 4y ZINC SULYIDE PARTICLES IN ONE INCH

UNCLASSTIFIED

e e, 2o e




P A b L s

111.

Ml oF Sulln
UNCLASS I TED 18, 3D ee-RD

of larger particles vhich w!il be s{gaificantly retained on the wvalls. The

perticle sizes for which present sampling lines are of limited value will be

deternined. »

Cround-Water Hydrology {(D. J. Brown)

The elevation of several monitoring vell casings was resurveyed and
found to be {n error. Tuo of tLese vells, ©9-17-31 and 6.9.2k-33, weve
reported to ve in error by approsirately seveu feet. Theie two wells are
located sciultheast of the 200 East Area vhere an anomalous extension of the
200 Rast mound on the ground-water coatour amap resulted from tne erroneous
elevations. Correcting the casing elevations changed the measured grouad-
vater elevation ingthese tvo vells and eliminanted the apperent exteansion of
the ground-water mound ianto this region.

A nev water-tabls contour map was coustructed from recent data obtained
from s represcsatative pattern of wells over the Hanford plant srea. MNo
significant changes wers cbserved in the general contosr patters other thun
those resulting from seasonal changes {n stream flow and those reflecting the
above changee in bhasic well.casing eluvations.

Well Drilling Su~cary (D. J. Brown)

Bach Drilling Corpany

Completed Feet Date Total To To

Wells Orilled Cozpleted Peet Vater Basalt
699 -uh -6l 0 1-27-60 452 Yes Yes
695+ 36-51R 173 2-4:60 L63 Yes Yes
209-W19-4 170 2-15-60 550 Yes Yes
299-217-3 §02 3-17-60 Lc2 Yes o
Wells Under
Construction
699-32-62 400
25%-ELT-2 259
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Two additional mouitoring wells vere added to well drilling project
CAR-848, contract number AT(45-1)-1467, st tne request of the Project
Eogineering Operation of the Chemical Processing Department. This project now
calls for the cosstruction of eighteen wells, with a totel footege of L,LO0
feet. The vork oo this contract 1s being done by the Bach Drilling Company of
Coulee City, Washington.

Drilling crews of the Bach Drilling Cozpany cowpleted four wells this
quarter, The cumulative footage drilled 1s sowv 4,150 feet. They have slightly
leas than 250 feet of drilling remaining on t.hqix" contract. The completion
date for thls project i1s April 27, 1960.

Invitations to bid on the FY-1960 vell drillirg project vere sent out by
the AEC to prospective bidders. This work is scheduled t> begin by June 1
snd to be completed during CY-1960.
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