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views or opinions expressed in the report are those of the authors only, This report
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Introduction

The Chemical Effluents Technology Operation performs research to
investigate the chemical and physical aspects of eavironment contamina-
tion resulting from the disposal of plant effluents or fram potential
process incidents. This report is primarily concwrned with plant assist-
ance research in the field of waste disposal during the quarter October,
November, December, 1959.

Ground-wafu' monitoring data utilized in this:report werecobtained from
samples collected routinely by the Fnvirommental Monitoring Operation
and analyzed by the Radiological Chemical Analysis Operation.

I. Interpretation of Ground-Water Monitoring Deta (W.A. Haney)
&mi Well : and ical Pro ’

The monitoring well sampling and anaiytics) program was revised and a
new schednle placed in effect on November 23, 1959. Major revisions
vere less frequent sampling of wells remotely located with respect to
existing contauinated ground-water zomee, a reduction in the freguency
but an increase in the number of wells sampled and analyzed for indivi-
dual radioisotopes, and the substitution of total alpha for plutcnium
analysis. The revised program is expected to maintain the integrity of
ground-vater monitoring while at the same time affording scme monetary
savings.

200 East Area

Figure 1 is a map of the 200 Areas showing the extent of detectable
gound-water contamination during the period Octobexr-December, 1959.
Lowering $t the gross beta detection lim't for routine samples from
1.5 % 2071 pc/ec to 8 x 16°C uc/ec is reflected on the map by what
appear to be appreciable increases in the aresl extent of several of
the lowest contamination-level tones over the past quazter. These
apparent increases are due to the analytical resulis cf sarples from
wvells formerly regarded as "suspects” being greater than the new gross
beta detection limit, rather than tc a =spid mcvement of contaninated
ground water as one might surmise at f£irst giance,

(1) 216-BY and 241-B Cribs

Sites designated A, B, 2, snd D on Figure 1 are zoues ¢f ground-water
contanination origivating frczm 200 East Aree waste disposal facilities.
There'have been only mircr ckanges in the gensral size and shape of
contarinated ground-water patterns at <hege lacatiorns, =with the
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exception of Site A. Well 699-50-53, located 0.6 miles north of 200
BEast Area, now coutains radicactive contaminants from the inactive

.« 216-BY Cribs. The presence of cobalt-60 in the well at & concentrs-

tion of 1.5 X 105 pc/cc, about 10% of the gross beta concentration,
is characteristic of scavenged waste disposed to these cribs ard
later entering the ground water. Other wells nortk of 200 East
Area have shown no indication of large-scale waste migration. The
presence of radicisotopes in well 699-50-53 is probably the result
of local breakthrough of contaminated grourd water through gaps,
over or around the undu'grmnd basalt rid.ge between the disposal
site and the well.

Wells south of Site A contimie to show beta-emititer concentration
increases reflecting the slow southward movement of wastes from
this site that was noted last quarter. No radiocesium or radio-
strontium "20 detected in wells at Site A during this quarter;

however, Co®™ is still detectable in several wells close to the
cribsite. E m.ximgg concentration detected during this quarter
wvas 2,1 X 10- /ee in well 2993-33-3.

216-A Crids

A general decrease in.the gross beta concentration levels to about
one-half of last quarter's averages.was noted in-ten. of .the thirteen
vells monitoring the Purex tank farm condensate cribs at Site B.

The concentrations in the remaining three wells stayed quite close

to the last quarter's averages. The decreasing trend is probabdbly due
t0 an eppreciable reduction in the volume of waste discharged to
the 216-A-24 cxrid during the past four months. The surface condensers
recently installed in the 2hl-A tank farm condensate system have

" yehicod the volume of waste cribbed each month ‘to about 5% of

(3)

grevious montuly volumes.

Although radioisotopes of cesium and strontium have never been
detected .in the ground water at this site, cobalt-60 was detected
1n two wells this quarter.at a maximmconcentration of:1.0'x.10%5
uc/cc which is about the same concentration noted in several waste

sanples. This is another example:of the relatively poor soil
adsarptior of CofO.

216-BC Cribs and Trenckes

Twenty wells monitor the grourd water under the inactive 216-3C
wvaste disposal facilities shown as 8ite C on Figure 1. Thirteen
of the wells contained detectable concentrations of beta emitters
this quarter. No definite pattern of radiocactive contaminants in
the ground water has been established at this disposal site, and
culy two of the wells have shown positive concentrations of radio-
isotcopes caatinuously over tne past three quarters. Although shown
as a separate contaminated ground-water zone, it is not unlikely
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that wastes migrating from Site A have now merged with those at
Site C. No long-lived radioisotopes have ever been detected in
ground-water samples from wells at this location. The highest
a.verage gross beta concentration detected this quarter was 3.4 X
10~T pe/ce’in well 299B:13-4

Contaminated ground water southeast of 200 Fast Area

Revised ground-water contour data have assisted in establishing ‘
Purex cribs as the most likely source of the ground-water contamina-
tion shown as Site D, Figure 1. Wells 699-34-39A, 30-31,--and

24~33 which contain radiocactive contaminants are down the ground-
water gradient from Purex cribsites. High nitrate ion concentrations
(ca. 20pmm) in these wells are commensurate with high nitrate ion
concentrations in Purex process condensate wastes. Wells to the

east and southeast of Site D have as yet shown no evidence of waste
migration, although several of the wells have consistently shown
above normal mitrate-ion concentrations.

Average beta-emitter concentrations in the three wells of interest
were about 30% higher than the previous quarterts results. Maxi-
mam _concentrations of radiocactive contaminants, averaging 9.6 X
1076 e B/cc, were detected in well 699-34=39A.

200 West Area

Three major areas of ground-water contamination in 200 West Area are

shown on Figure I as sites E, F, ard G. There have been no significant
changes in the contaminated ground-water patterns other than those fringe
changes resulting from the lowered gross beta detection limit.

()

T-Plant gribs and Trenches

Wells monitoring inactive T-Plant waste disposal sites show the
presence of radioisotopes in ground water resulting from the continual
drainage of several of these facilities (Site E, Figure 1). Sporadic
low concentrations of radicisotopes appearing in the 299W-1l series -

-of wells are probably a result of the movement of contaminated

ground water from under disposal sites to the southwest and the con-
tinual drainage of early-cay disposal sites in the immediate
vicinity of the wells.

A survey of the 299W-15-1 well with the gamma scintillation well-
prote was made when well-sample analytical results showed increases
in beta activity which were unexplairatle on the basis of existing
ground-water contours. Prching revealed the presence of radio-
isotopes from a dep:h of 10 fest to grcund water. The likely
source of this waste is the 216-TX-5 specific retention trench

Jdocated about 300 feet north of the well. A relatively impermeable,

southward-dipping caliche bed at a depth of about 100 feet probably
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diverted some of the waste toward the well. The trench, on the basis
of laboratory tests, received about 0.3 of a soil column volume of
first-cycle bottoms in 1954. This 1s additional evidence of the
apprecisble lateral movement of wastes in the vadose zone under mpuch
of 200 West Area and also indicates prolonged drainage of the waste
after a facility is abandoned.

The lighest average gross beta-emitter concentration reported at
Site B this quarter was 2.3 X 1077 pc/ce in well 299W-15-k. . No
detectable concentrations of 8r90 or Csl3T were found in the wells
at this site. b .

(2) 216-WR Cribs

The significant change in ground-water contamination noted at the
216-WR Crids over the past quarter was an increase in the Sr90 con-
centration in well 29%W-19-2 wmonitoring this disposal facility
(Site ¥, Figure 1). The increase was from a concentretion of 2,2
x 10-8 pc 8r99/ce 1a July, 1959 to & concentration of 7.9 x 10-8 ue
8r90/cc in December, 1959. The contract for a replacement crid
has been let, and the new facility should be available for use by

about May 2, 1960. ~ . .- .
y i, 13 (2:6-0-!‘2«) AN il MM% )

(3) Redox Cribs - &J.Cb’wﬂmy

No significant changes in the ‘ground-water contamination pattern
at the Redox cribs, Site G, Figure 1, have occurred over the past
quarter. The probable source of radicactive material appearing
sporadically in low concentrations in the 299W-23-2 and 3 wells is
the 216-8X-1 tank farm condensate crid, about 1000 feet northwest
of the wells. Continual drainage of the 216-S-1 and 2 process
condensate cribs abandoned in early 1956 resuits in the presence
of 8r% in well 299W-22-2 monitoring the facility. This is the
only well monitoring thé ground water at Site G which has shown
detectable concentrations of 8r%0., It has been consistently
detected in varying concentrations in 4kis well for almost three
years. The average ccucentration over the past quarter was 1.2 x
10-6 pc 8r99/cc vhich is just siightly greater than the average
concentration over the previcus quarter.

The maximum average gross beta-emitter concentration, 4.7 x 10-2
uc/cc, of any well on the project was noted in well 209W-22-14
monitoring the active 216-S-7 process zondemsate crib. The three
wells at this location characteristically contein relatively high
concentrations of radicisosopes; however no Sr° or Csl3T has ever
been detected in the grourd water urder this crib.

II. Plant Waste Disposal Practice

Chemical Processing Departmeat (W.A. Zaney)

UNCLASSIFIED
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Disposal to Ground

Data relating to concentrations of cyanide ion in ground water under
scavenged waste disposal sites were communicated to Industrial Rygiene
Operation for possible toxicological evaluation. Only one well, 299E-
33-12, showed a free cyanide ion concentration greater than the analytli-
cal detection limit of O.4 ppm. The CN~ concentration in this instance
was 2.2 ppm. Several nearby wells contained combined cyanide, prodably
as the ferrocyanide ion, the maximmm concentration being 6.0 ppm.

Irradiation Processing Dggartmen (W. N. Koop)
NPR Decontamination Solution Disgo_ sal

Early in October, a laboratory sttdy was initiated to obtain information
for use in investigating disposzl methods for NPR decontaminating sclutions.
Decontamination procedures currently favored consist of elther a two or
three stage circulstion of chemical cleaming solutions within the primary
loop. Rinses will be employed between the chemical’ decontamination

steps. The wastes generated will contain an unknown but significant
concentration of potentially hazardous radionmuclides. A list of twenty-
five such isctopes was prepered and later reduced to fifteen for disposal
study purposes.

Laboratory studies were conducted with cation exchange resins in candi-
date cleaning solutions, spiked with either radiocobalt or radiostrontium,
to evaluate possible disposal to ground. These studies showed unfavorable
ion-exchange properties, probably because the resin exchange sites were
saturated by the salts in the solutions. The most significant cobserva-
tion wasithat in the case of one of these cleaners the cobalt and
strontiur ions were removed from solution by scavenging. One of the
components of this cleaner was KMrO;. It was concluded from the color
change and the precipitate formed that the permanganate was reduced, and
in the process radionuclides were carried from the supernatant liquid.
This led to postponement of further ion exchange tests in favor of a
study investigating the possibllity of utilizing this reaction for the
predisposal treatment of spent cleaning solutions.

Additional studies showed that effeciive sca vggging occurs upon m:bd.ng
the cleaning solutions. Concertrations of Co Bal33, and Sr85 were
reduced to 0.1% of the initial concentrations aﬁ.er the mixed solution
was allowed to stand for four days. Plans were made to test the scaveng-

ing effectiveness for removal of the remaining twelve radicisotopes on
the disposal study list.

Pission Product Release Qz. eriments (R. K. Hilliard, A. J. Scott)

Experiments on the release cf fisslion products f-om uranium heated to
high temperatures in a helium atmosphere were continued. The observed
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release of all fission products -- with the exception of strontium -- was
considerably less in helium than in steam or air, all other experimental
conditions remaining the same. Strontium was released at about the same
rate.

Table I sumarizes the release of the fission products measured.

TABLE I

RELFASE GF FISSION PRODUCTS

Temperature = 1215°C Time = 24 minutes
Percent Released From Specimen

Atmosphere  Xel33 113l mel3® g Cs  Rul03 Balk0
Eelium 0.7 2.5 0.2 0.03 0.06 0.01 . 0.02
Stean 9 18 8 0.02 1 0.03 0.0k
Afr 50 65 60 0.04 1 0.7 0.1

A facility was completed in which fission product release tests on fully
irradiated uranium will be performed. Preliminary work using unirradiated

‘uranium specimens was initiated, and fission product release experi-

ments will begin early in the next guarter.

BW-60689, "Fission Product Release from Uranium Heated in Air", and
EW-61861, "A Reviev of Ursnium Oxidation", were issued this quarter.

Laboratory Evaluation of Wagtes (A.E. Reisensuer)

The capacity of the 216-5-7 Redox process cordensate crid was evaluated
by laboratory soil column techniques. Three soil colummn tests were per-
formed to confirm the excelient sorpticn of strontium and cesium on soil
that was previously observed. The l0-cm. columns were operated at a flow
rate of 0.35 gal/f12/hr. Analysis of breskthrough curves constructed
for both cesium and strontium ruvealed that the latter is the limiting
radioisotope with breskthrough volumes of 37, 4l and Tl colurn volumes.
The two lowest results were about ons-half of the 86 column volumes
capacity reported during June, 1358. Cesium-137 breakthrough values were
122 and 125 column volumes. The 216-8-7 cxit has received less than 7
colunn volumes of waste and ncv aversges about one culumn volume per year.

An informal document, EW-63221, "Laboratory Suidies of Hanford Waste

Crids", was issued. The report presents a brief history of the develop-
ment of laboratory techniques fur deterniring crid. capacity and includes
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tables swmarizing the present status of dj.aposal sites of current interest.
All available data to September, 1959 from which cridb capacity estimtions
vere made are included.

Well Drming_m (D.J‘. Brown)

Bach Drillij Company

Completed Feet Date Total To To
Wells Drilled  Completed Feet = VWater  Hasalt
b' 699462-153!4' 80 10-1-59 80 Yes Fo
699-62-43K 7L 120-15-59 T.  Yes  No
699-48-51 167 10-22-59 167 No Yes
€99-38-65 270  12-6-59 53  Yes  Yes
Wells Under
Construction
699-k-6l k52

699-36-61B 295
299W-19-2% - 380

The Bach Drilling Company is performing services for Chemical Effluents
Technology Operation as specified in Project CAE-848, contract nmumber
AT(45-1)-1467. This project calls for the construction of sixteen
vells, with a total footage of 3,600 feet, and for the contractor to
perfornm several hydrological tests in the wells.

During this quarter the Bach Drilling Company completed four of the
sixteen wells and drilled a total of 1,715 feet. They also performed
the hydrological tests outlined in the contract. The cumulative
footage drilled is now 2,640 feet with slightly less than 1,000 feet
remaining. The completion date for this project is ?e‘brum'y 27, 1960.
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