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CHEMICAL EFFLUENTS TECHNOLOGY WASTE DISPOSAL INVESTIGATIONS
APRIL, MAY, JUNE, 1960

INTRODUCTION

The Chemical Effluents Technology Operation performs research to investi-
gate the chemical and physical aspects of environmental coatamination result-
. ing from the disposal of plant efflueats o: from potential process incidents.
This report is primri;y concerned with plant assistance research in the field
of waste disposal during the quarter April, May, June, 1960.

Ground-water monitoring data utilized in this report were obtained fram
semples collected routinely by the Environmental Monitoring Operation and anal-
yzed by the Radiological Chemical Analysis Operation.

I. INTERPRETATION OF GROUND-WATER MONITORING DATA (W.A. Haney)

Special Monitoring Well Samples
During the period covered by this report hr@ volume samples from

seven selected walls were obtained and given special analytical processing
to further desail the radicisotopes which are included in routine "gross
beta" determinations. Wells were selected on the basis of changes in rnd.io-
isotope concentrations, proximity to disposal facilities of interest, and
location with respect to contaminated ground-water movement. Samples were
snalyzed for the predominant longer-lived isotopes of interest in separa-~
tioﬁs wvastes. The analytical results presented in Table I are in agree-
ment vith the resulis of previously collected samples from these and otner
wvells which continue to show that essentially all of the groas-beta activity
consists of ruthenium-106 and its daughter, rhodium-106.

The positive 0060 concentration noted in vell 299E-28-2, located about

UNCLASSLIFIED




TABLE I 5
RADIOISOTOPIC ANALYSES OF SPECTAL MOUTTORDIG-WELL SAMPLES T
{Concentratioas in units of uc/ce) e
Y21l ’;
' (L)* 1)) \3) %) 16 Ead (o) ) e
Isotone 209E-28-2 299E-17-2 299E-13-4 2994-1%=1 £39-1-18 £59=39=728  17.31-717
Tezzl Al San € 1077 Qa3 k3077 @8 x 1007 23 x 2077 <5 k07T @.2 x 3TF g R Lt
Gress Jets 5.1 x 107 1.4 x 2077 3.4 x 1077 3.2 x2077 T.1x 1073 1.3 k10-7 2.i. it
: . . 2.0 <1079 33,1« Lt~
Xove Bur.h Gel % 1079 2.3 x 1070 6.0 < 1072 3.2 x 2070 3.0« 10-8 @.7 x 13- 2.t o« li-
na0s 48 %2075 15 %1073 3.3 %1077 301077 1L.3x207 1.5 xIctT 13k it
X s ) 2.5 x 162 ) .
et @4 x107° L9 x 12070 Q.0 x 1077 @.3x10°8 @.5x10°8 w22 x5t el
elld 5.1 x 1078 2.5 x 2070 G0 x 1wl B2 x1® @oxw?d @7xwt o eu .-l
'8 - -t - T
2t 9.1 x 1078 3.7 x 1077 .0 x 1077 &9 x10°8 @l x10C <Gkt i
Total 3r <@.0 x 10°3 <2.3 x 1070 .8 x 1970 a. x 203 «@.3x108 @.5x108 a.5 .«
3,185 Q.2 x 10°7T <4.8 x 1078 <3.6 % 1078 <5 41078 .9 x 1008 <h.2 x 168 Q.1 4 17T
zr99.1m97 <5.2 x 10°7 <5.9 x 10~7 <%0 x 1077 <3.2 x 107 <2.6 x 107 <3.0 x 12°7 5.3 x 2:°
co® 6.4 % 107 Qb x 31077 .3 x0T Q.2 x20°7 b x10°7 <5 x0T Q.3 x 1T
7127 .3 x108 Q.2 x108 <3.4 x10°8 <2.2 x 108 <%.6 x 208 <B.L x 1079 .7 x 123
€
* These nusbers refer to the appraximate well locations as indicated by the encircled N
numbers on Figure 1. &
pve!
#% These two wells are outside the area shown on Figure 1. -'8-
o]
~
7
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one-half mile south of the sbandoned 216-BY scavenged waste crids, is in
agreement with the results previously noted in & depth saxmple from this
vell.

The quite low but positive 8337 results noted for well 2998-17-2 1s
the first indication of 00137 in the ground water at this locaticn. The
most likely source is the Purex 216-A-5 process condensate crid located
several hundred feet northwest of the monitoring well. It is unlikely that
the concentration of Cst37 in the ground vater under this crid will exceed
the recommended ground-water limit of 2 x 10”7 pe Cs37/cc (0.1 MPC,) since

the concentraticn in the crid influent is usually about 3 X 10-6 pc/cc.

200 Fast Ares

Figure 1 is & map of the 200 Areas shoving the extent of detectable
ground-water contamination during the period April-June, 1960. Only minor
changes, as subsequently described, in the areal extent of the various con-
tminsti;m toues were evident during this quarter.

A general decreasing trend in the concentration of radioisotopes in
200 Area monitoring vells has been noted during the past year, and partic-
ularly so during the current quarter. This trend has been most noticeadle
in vells near active and abandoned cribsites. Decreasing concentrations
are due in major part to the decay of radionuclides slresdy in the ground
vater. Decreased drainage of the many cridb facilities which wvere abandoned
between 1955 and 1957 may also contridute to this reduction. Certainly if
the volumetric drsioage rete has not decressed significently, the concentrs-
tion of the principal rediolsotope (mm) draining into the ground-vater
table has decressed by about an order of magnitude through rediocactive
decay. Quite appreciable reductions in the quantities of radiocactive

ANCIASSIVIED
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saterials disposed to active cribsites over the past ysar bave undoubtedly
contributed significantly to this downverd trend.
(1) 216-BY snd 241-B Cribs

The most noticeadble change in ground-water contamivation »
patterns during the past three months occurred at 8ite A, Figure 1.
The predominant direction of movement of viatu from uador the
216-BY and B-Plant crids has shifted from the south to the south-
east. Recent sample results fram the E2i-8 vell (Figure 1) show
that the gross beta activity bhas increased by a factor of 10 over
the past three wmonths. 8Small But noticeable decreases in the cone
ccnmﬁon of beta-emitters in the norih-south line of vells along
the vestern dao of the contamination zoue at site A also attest
to the essterly shift of the ground water at this locatiocn. A
slight lowering of the ground water elevation under the B-Swamp,
Tesulting in an increass i3 the influence of the 200 West Area
ground-vater mound on these vastes, probably accounts for the easte
wvard movement of the ground water at Site A. Subsequent movement
of these ground-water coutaminants should follow much the sane
path as hsﬁ Purex wvasgtes, towvard site D.
| There has been no detectable movement of contaminants to the
north beyond well 299-50-53 which is the most northerly well in
the contamination zone at Bite A. No radiocesium or rediostron-
tius vas detected in wells at Bite A during this quarter; howvever,
" seversl of the wells contain 0060 in positive concentrations. The
maximin Co%0 coscentretion umtu this quarter vas 2.0 x 10°%
pc/ec 1n vell 699-50-53. Well 2998-33-12 contained the maximua
gross beta emitter concentration at 8ite A this quarter,
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1.4 % 1073 pe/ec.

(2) 216-A Cribs and Contaminated Ground Water Southeast of 200 Emst Ares

Radicactive contaminants in the ground vater uudcr' Purex vaste
disposal facilities and contaminants which have moved from this
area to the southeast are shown as Sites B and D respectively on
Figure 1, The reduced cribbing of Purex tank farm condensates

continues to be reflected in analytical results of samples obtained

" from vells monitoring the 216-A-8 and 216-A-2b cribs. Beta-

smitter concentrations this quarter averaged only one-half of the
concentration for the first quarter of CY-1960, end only one of
the thirteen wells monitoring these facilities, 299E-25-8, cone
tained & concentration greater than 10-% pef/ec (1.5 x 1074 ue/ee).

The predominant southesstvard movement of ground water under
the Purex process condensate crib, 216-A-5, was confirmed by suale
yses of samples from tvo wells rocently drilled several bundred
feet southeast of this disposal facility. Both of these wells
showed concentrations of radioisotopes measurably greater than
the chccntntion detected in a well immediately adjacent to but
on the v;st side of the crib.

-Mo detectable change in the concentration of radicisotopes ia
ground vater at 8ite D wvas evident during this quarter. The initial
rapid increase of activity in vells at this locatlon with the
subsequent leveling off at & fairly constant concentration indi-
cates that an equilibrium bas been established for present ground-
vater flow u:d. Purex wvaste diaposal conditions. Wells to the
south and east of 8ite D coutinue to shov less than detectable

concentrations of redioisotopes.

NCLASSIPIED
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(3) 216-BC Cribs and Trenches

Only minor changes were evident in the contanminated ground-

water pattern at 8Site C this quarter. Detectable coucentratiuns

of beta-emitters were found in wells monitoring the six scaven-

ged waste cribs at this location. The maximum average concentra-

tion this quarter was 3.5 X 10'7 licﬁ/cc; no long-lived radioiso-

topes vere present in concentrations exceeding routize detection

 dMmita.

200 West Ares

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

shovn on Figure 1 as 8ites B, F and G, There vwere no significant changes

4n the areal extant of contaminated ground water in 200 West Ares this

quarter.

Maximum gross beta=emitter concentrations for the three sites in 200

West Area this quarter, together with maximum concentration averages for

the previcus quarter, are presented in the followiang table.

.

8ite
4
r
g

TABLE II

MAXIMUM AVERAGE CONCENTRATIONS OF GROSS BETA

ACTIVITY 200 T

Concentration ce
Well Ro., ° ril-June, 1 Jan,~ ch, L
299W-15-4 1.1 x 1079 1.6 x 10'2
29M-19-2 1.8 x 10-6 6.0 x 10"
290M-22-14 2.7 x 1072 3.5 x 10-2

The vells in Table II contained the highest conceatrations of radio-

isotopes at their respective sites for at lesst the past fifteen months.

Btrontium-90 continues to be detected in well 299W-22-2 monitoring

UNCLASSIFIED
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the abandoned Redox 216-8-1 and 2 cribs. The maximum concentration de-
tected this quarter was 9.7 x 1076 pc/cc vhich is about a factor of ten
greater than the previous quarter’s meximum. | This vell was partially
beile‘«l and reperforated in April, 1360 since nearly constant s concen-
trations indicated that the well may have become stagnant. Samples taken
immediately after reworking the well showed groes beta and .Sr9° concen~
trations greater by an order of magnitude than those previously observed.
These higher concentrations persisted in subsequent samples taken in May
and June.

Uranium was detected in well 299W-19-3 monitoring the 216-U.1 and 2
¢ribs at a concentration of 1.5 X 10’6 pc/cc. This is about 10% of the
recommended maximum concentration in ground water. These criba now receive
small batches of miscellaneous waste from the 224U lhlldiug.' |

.

II. PLANT WASTE DISPOSAL PRACTICE

Chemical Processing Department (W.Ae Haney)

Locations were chosen for sinking six well points, each to s depth of
about seveaty feet, in the vicinity of the 2&1-106:-1'! underground sbmo
tank. Gamus probing of these shafts is expected toc assist in defining
the pattern formed by wasies that leaked from the 106-TY unk Such basic
data should be useful in evaluating the effectiveness of & shallow well
system for detecting a leak in an active, underground, waste atoragc‘unk.

It was recoumended to the Chemical Processing Department that well
299R-27-3 not be used as & sourcs of water for the proposed Purex Tank
Farm emergoeucy vater supply gproject (CAC-881). Fine sediments at this
location may result in low vater yields and pumping problems which will
reduce the reliability of the emergency system. It wvas recommended that

MCLASSTFIED
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a vell drilled approximately 900 feet north of the Purex surface conderser
installation would be in & locat{on having favorable aquifer characteris-

tics and outside the presently contaminated ground-water zone.

Irradiation Processing Department (W.N. Koop)

NPR Decontamination Wastes

laboratory investigations were continued on the scavenging thAt
reésults froa mixim:; spent cleaning solutions used in multi-step pro-
cedures for deconmminatingb the NPR primary loop, One of the cleaners
is an alkaline-permanganaste solution which, after mixing with other
cleaning solution wastes, results in the removal of many of the radio-
nuclides by the‘ scavenging sct.ion of the precipitated manganese dioxide,
As previously reported (HW-65464-RD), certain of the cleaner ingredients
appear to inhibit scavenging of radiocobalt. The peroxide-carbonate-
RDTA sol;xtion used as the initiai agent in s three step decontamina-
tion procedure appears to retard radiocobalt scavenging. Also, some
tvo step decontamination procedures used aa ammooium citrate-EDTA
solution for the second step which results in poor cobalt ;removal.
Scavenging experiments were conducted in which each of the cleaner
ingredients was omitted, The results indicated that while EDTA is
partly tupgnaiblo, both the peroxide and the citrate ingredients con-
tributed to the poor cobalt removal. In contrast, the scavenging of
radiozinc is not affected by tle presence of thess agents. It is prob-
ably that strong complexing and oxidizing agents may inhibit acaveng-
ing due to the formatior of highly stable cobalt (III) complexes.

Jigsion Product Relepse Rxperiments (R.X. Hilliard, D.L. Reid)
All stainless steel parus of the high-level experimental equipment in

UNCIASSIPIED
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the 292-T Bullding were replaced with quartz and Pyrex to facilitate re-
covery of evolved fission products.

Ten oxidation measuremenis vere made under identical conditions of
time, tempersture and air flow rate. In an air atmosphere at 1215°C
furnace temperature for 2i minutes, the 11.5 gram irradiated and unirra-
diated uranium specimens averaged 68% oxidized with a standard deviation
of 3.3%. Four of these specimens had been irradiated up to a level of
about 2.4 x 1017 avt. The average percent oxidation of the irradiated
specm.ens vas 67% with a 4.3% atandard devistion. This showe that irred-
f{ation up to 1017 nvt does not significantly affect the oxidation rate.
Reproducibility of oxidation rates is important since it indicates that
constant experimental conditions vere maintained between tests. Also,
previcus work showed that release of volatile fission products 18 propor- |

tional to the extent of oxidatlion.

Five fission product release experiments vere made: two at 2.4 x 101"

6

nvt, tvo at 3.5 X 10" avt, and one at 2.4 X 1017 nvte Tsble III presents

the percentage releass data for eight isotopes.

TABLE IIX

WWMINONWW!MIGW

Percent Released From Uranium Specimens®
Isotope 2.4 x 101% nvt 3.5 x 1010 avt 2.4 x 1017 avt

3 T 76 85
Tell2 58 64 62
Xeli3 8o 93 93
82‘ °.a 0 . 2 -
Cs 17 28 31
RulO3 Ol 0.1 0.05
BallO 0.3 2.1 -
2r95 0.03 0.02 -

sixperinental conditions: furnace temperature, 1215%C;
time, 24 minutes; air atmosphere. .

u 1




UNCLASSIFIED *lb- ' H¥-65359-RD

I1I.

" superficial gas veloeity through the filters and charcoal Yed was about

5 £t/min. The sverage iodine concentration in the off-gas was sbout 10"5 .

T e a%"ﬁ}ﬁf i )

The tentative counclusions to bhe drawu from these results is that io-
dine, tellurium, xenon and cesium are released to a grester extent from
uraniun irradiated to high levels. The release of strontium, baxmﬁ, -

thenium and zirconium appears to be independent of irradiation levels, at
least up to a value of 2.4 X 1017 avt,

Two tests vere made to determine the reteation erficiencies of "sbo=
Jute™ filters and charcoal beds for airborne fission products yeleased
from uranium heated in air, The filters were Cambridge model ID-1000, and

the charcoal bed was one luch thicki both were at ambient temperature. The

ppm. Teble IV lists ths retention efficiencles observed,

Percent Of Isotope (Entering
Eagh suge) Retained

JBctetnst On_ 3 pel®

Pirst Fllter 30 99.4 )
Second Filter ' b 92

Charcoal Bed 70 - 50

Document HW-64573, "Observations on a zirculoy-Urumm-Almﬁm syaiou
at High Temperatures®, was fssued May 27, 1960,

GROUND-WATER HYPROLOOY (D.Je Brown)

A nev water-table contour map was constructed from date obtained from

s represontative pattern of wells drilled over the Hanford plant area.

No significant changes vare obsarved in the general contour pattern other
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than those resulting from seasonal changes in the level af the Coluabie
River.

The preseut method of mouitoring the water in an squifer is by sazpling
the coatents of a perforated well which fully penetrates the agquifer. B8uch
monitoring wells, being perforsted throughout their length beneath the
vater table,form low resistance flow paths for water movement between
tones having differeat potentieal heads. Thus, a monitoring well drilled
through several zones having different pdtcutisl heads vill have water
entering the Qou in the tone of greatest potential and leaving the well
from the lover-head zones. Such cross flov in & well would prevent eatry
of water in the rones of lower potential. It is estimatad that a head dife
ference of oaly & few thousaudths of an inch would prevent entry of water
into & well from a low-hesd zone having typicsl Banford hydrologle charsce
teristics. It is izmpossible, t.hex-ifou, Ito aonitor the water in some zones
of the ground-vater aquifer by analyzing vell samples. Methods sre now
being studied for idestifying theas zones that cannot be sampled by means
of a complctely penetrating, perforated well. Oue method vill be to measure
the potential head at different depths in severasl of the vells oo the
FY-1960 well drilling project as they are being coustructed. v

WRLL DRILLING SUMMARY (D.J. Brown)

Completed Peot Date Total To To
Coupany Vells Drilled Completed Feet VWater DBesalt
Bach Drilling Co. 699-32-62 101  4-660 501  Yes No
Back Drilling Co. 299-R17-2 156 4T 46  Yes ¥o

Harch Drilling Co. 699-15-15 a7
Hatch Driliing Co. @299-W22-22 i
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The HLO FY-1953 well drilling project, CAH-848, was completed by the
Bach Drilling Company of Coulee City, Washington, April 27, 1960. BRighteen
wells were drilled on this project with a combined footage of 4,400 feet.

Invitations to bid on the FY-1960 well drilling project, CAN-885, were
distributed by the AEC, but only one bid was received and this was 79%
higher than the fair cost estimate. This bid was regectéd by the AEC.
Several revisions vere then made in the original contract and new tii
4 packages vwere prepared and distriduted to Ariiling companies. This time
{\ i five companies responded with bids. The luww bidder was the Hatch Drilling

Company of Half Moon Bay, Californis. Their bid was $77,430. The fair
cost estimate was $30,000.
Notice to proceed with the work wvas issued by the AEC on May 11, 1960.
' The drilling was scheduled to start May 20th. The Hatch drilling crews
actually started drilling June 22, 1960 approximately 34 days behind sched-
ule. They have coumpleted approximately 178 feet of drilling this quarter.
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