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EARTH SCIENCES WASTE DISFOSAL MOKITORING ACTIVITIES

MARCH, 1955 )

INTRODUCTION _
The increase in number and variety of liquid radfcactive vaste atreams and the
increasing voluzes of liguid wastes routinely discharged to ground recomsend constanmt
appraizal of the factors permitting such disposal and regular dctailed reporting of
actions pertiment to that appraisal, ’

The Earth Bciences Unit s instituting with this report a monthly summary
detailing its Protection of Plant and Ferscnnel activities and the mcst cloaely
related and supporting Hesearch and Development studies.

Bumaries of the average activity densities encountered in the ground waters in
January and February in wells sampled by Farth Sciences at sites of dlaposal of
radiocactive wastes are listed for reference data, Exp‘e‘rien'éei has shown t;nt‘:&ﬁda
and their significance are seldoa apporent in less than three months; Tluctuations
in the average valuer reported should be viewed on that basiz  Succeeding report

will 1ist the apparent changes or trends of the activity densit.es, as compared ¢ .
those of the pnviéul report period. . -

SUMMARY OF ANALYSES AND EVALUATION

Two hundred twelve routine samples of ground water vere t;ken by Zarth Sciences
person;nel from we¢lls in March and were analyzed by the Radic~Annlysis laboratory,
using standard radicchemical procedures. Activity densities were calculated by
Radiation Measurement Bvaluation. This nunber of samples compared to 200 samples
taken in February and 196 in January. Five routine sediment samples were taken in
March compared to nine each in January and February. Thirty-nine of the wells to
water were sampled during March for non-radicactive sodium and nitrate icn analyses.
Thewe ions have proved highly valuable as "leaders” or “tracers", indicate the
direction of movement of the ground water and the contained radioicotopes, and pro-
vide 2 means of further confirming the absence or presénce of c:o':itaainnmn b.; tl;e

radioisotopes.

wing v

B ——

ety
z

" AT ot
o et =~

. o

g

“-are oy WW“WT




e g o

321 Building Crib Site (for Location See Brown, Raymond, and McConi

TABIE I x - —
ACTIVITY DENSITIES Bon-Radinactive
Alpha Emitter Beta-Gaxma Ewitter Ions (PPH)
Units of 1077 ue/ec Units of 10-8 uc/ce ¥a~ NOx~
Well Ho., March February January March TFebruary January “March
321-2 2.7 3.2 2.7 2.5 1.5 1.5 20 2.8
3214 2.0 4.7 2.9 5.0 3.0 6.0 22 1.k
321.5 29,7 30.4 24.3 3.0 2,0 3.0 27 39.%
321-6 3k.2 36.2 37.1 3.2 5.2 1.0 25.5. 20.7
3-1 25 3.8 3.4 2.0 3.0 3.0 25  30.3
321-8 6.3 9.0 6.1 2.4 20 3.0 26.5 'kja 9
321-9 1.1 1.0 1.8 3.8 2.5 1{.5 T 26 3.4

The southbeastward movement of the alpha emitters (tu.‘lniun) in the ground vater
from the site «f well 321-), monitored and saapled by Regicnal Monitoring, and tovard
vells 5, 6. 7, B, and 9 averages sbout 29 feet per month. Wells 2, b, and 9 shou
activity densitics comparable to those reported as beckground densities by Brown and
Ruppert (2). The location of vells 2 apd 4 east of the source of contoamination and
nearly 50 degrees from the path of confirmed contamination mﬁ:her suggzests :;hat the
indicated densities are background levels. Contamination of the ground uatex: by
radioisotopes ia confirmed by the gignificantly higher nitrate "!.on concentrations in
the water in wella %, 6, 7, and 8 but sodium iona are not demn_ltmbla Present in
the contaminated wells in amounts above what Yeglonal studies I,J;!Ve #hown are t:he

natural concentrations.




241-B-361 Reverse Well Site and 5-6 Crib and Tile Field Site (For Location of Wells
see Brovn and Ruppert (2 - .

ACTIVITY DENSITIES -
Alpha Emitter . Beta=Cammn Tyitter

Units of 10~? ue/ec Units of 1079 yc/ece
Well Ho. March February January Mareh Februavy January
361-p-1 11 8.6 13.3° 2,7 © 3.2 6.
361-B'h OOh 0.1 005 . 7-7 ?-1‘ 703
361-B-5% 1.6 0.5 0.5 5.5 6.2 10.7
361-B-7 1.3 1.0 - 16 19 19
361-B-9 1.9 3.8 1.9 5.5 5.6 2.6

Contemination of the ground water at this site resulted from use of the 2h1-N-361
reverse vell, which well was removed from service in November, 1547. Routine monitor-
ing since that date has regulted in the accumulation of considerable data bearing on
and guiding vaste disposal cperations, as outlined by Brown and Ruppert (e) and. by
Brown, Raymond and McConiga (1). The preserce of sighifi csnt amounts of beta-gama
emitters in wells 361-Bk, 5, and 7, essentially at background levels for the alpha
enitiers, indicates o slow eastward movement from the vicinity of the reverse wvell
and wells 361-B-1 and 9, now essentially at background leve].;c;' the beta-gamsa
enitters. Thia ig Presumably due to the influence of the rigipg 200 West area ground
vater mound, the lovering 200 Eaat area mound, and the consequent eastward movement

toward an equilibrium balance. The extremely low coxiéentrntiin of non-radicactive

saltas in the 5-6 vastes discharged to the gite precludes the use of the ions used

advantageously elsewhere,

Sediment gamples are routinely taken from the bottoms of test hol.e_l 5-6 #1, 3,
and 4 in the 5-6 tile field. Thege teat holrs bottom at the tile fTield level. The
crib and tile fi;ld, long out of regular service, provide a rgciley at which the
variance in activity densities, due to vgriance in the gediment compoaition, can be

determined., The activity densities on the sediments Aro o tollovn
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TABLE ITI =
Beta-Camse Emitter Activity Denaity
103 ve/g
Well No. March Fehruary January
5.6 #1 0.89 0.95 B ) o
5-6 #3 0-19 0'27 Olill' -
5-6 #4 0.16 0.16 0.18

241-B 2nd Cycle Crib Site (For Locations of wells,
Brown, Raymond, and McConiga (1).

see Brown and Ruppert (2), and

TABIE IV . _
ACTIVITY DENSITIES Noa-Radicactive
Alphs Epitters Beta-Gamoa Epitters Tons (PPM)
Units of 10°¥ uc/cc Units of 1079 uc/ce Ha¥ NOg.
Well No. March [February January March Febhruary January _Harch
a24-B-4 5.0 5.9 2.9 16 1.0 15 200 1250
241-B-% - w3 3.4 ‘ 560 . 960 " 710 71000 7580
2h1-r.31 = 8.1 5.0 . 3.8 21k 1m17 L% Moo 5w_='
241-3-1% k.1 1.9 2.3 12 s 2.5 10.5 1
241-3-16 k.1 3.6 3.6 1125 1050 600 1000 6640
241-B-1T  %5.h 3.0 3.8 6 -3 2 2% T.6
2l1-B-18 2.0 0.5 1.0 7.2 6.7 5.7 60 {1
241-8-19 1.0 1.9 1.0 7.0 5.4 2.2 %0 Q
241-BY (TBP) Crib Site, 241-BX First Cycle Trenches . _
TABIE V -
ACTIVITY DENSITIES - ¥on-Radicactive
Alpha Emitters  beta-Gamma Emitters Iona {PPM)
Units of 1077 ye/ce Units of 1070 ue/ec ¥a¥  No3
Well No. March February January March February  January March
241-BY-2 - -- 5.0 - - 1 8 139
24)1-BY-8  -- 1 1 8.5 1.5 6 22,5 3l
2k1-BY-9 3.7. 2.7 1.k 15.2 15.5 b 24 2.2
241-BY-10  (Well) plugged by Drilling Equipsment)
241-pY-11 2.9 2.2 2.1 8.2 3 2.7 22 2.3
pk}_-},\y-w - 1. 20 L1
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The increase in the concentratioﬁ of beta-gamma emitters, afove prulune&
background levels, (gee Brown and Ruppert (2}, in wells 241-B-11 ana 16, rarallels
an increass ip non-radicactive zaltg and u;ggest: Penetration téiﬁhe ground water
of TBP "bottoms” at-red in the 110-111-112.p tank cascade apd Presumably carvied
int_ the 2nd cycle erid by wash waters released from the B—plant; The indicated
alight rime in beta-gamma emitter density in wells 2h1-§715 and 17, northuest of

rrr——

the erib, suggeets a Poosible zpreading of the ¢onteminated gone in that direction
toward the 241-BY (TBP) crivs, Wells adjacent to and near the 241-BY crivs show

possible contamination by beta-gamma emitters, which contamination s not confirmed
to date by the non~radicactive salts, as indicgted Frevicusly,

The suggented Preaence of comparuble amounts of beta-garme exittery abtove
Presumed background levels in the water in the 241-By.§ well, thé—}ira:-n:cln

trenches monitoring well, and in tue thres of the four TEP orib wells, 241-3Y.y, -
11, and 12, auggelél A 3oYe general source for the contnaination,r;r 1t can be
Confirmed, than might result from Contamination of the ground vater by weetes from S
one of the TBP cribs umed to date. Only the first three TBP cribs have been used,

Hermree

opposite wellg 9, 10, and 11, yet indicated Comparable risss vwere present in the

Vater in wells 241.pY.8 ang 12, Verification of contamination and“dqteruihation
of its exact mource, whether from one of the 241-By (TBP) ¢ribs or from the 2nd
cycle crib, must await further sampling and evaluation of data. Well 241-BY-2 lies
Within the 241-BY tank r;rm, appreciably nearer the 2nd cycle cribrthan the Yemuining 1

2k1-BY wells to water. } _ ©
Hemoval of the 2%1;3 2nd cyele erib from service is reconmended on the banis

of the presence of the TBP bottoms in th; 110-111-112-B tank cuscadk, on the pro-

Posed resgctivatien of the B-plunt, and on the undeuirabizity of further contaminating

the ground watey BT this glite with radiolsotopes. o i r
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2h1-7-361 Reverse Well Bite (For Well Locations See Brown, Rayrond and HeConiga (1)

TABLE VI o
ACTIVITY DENSITIES - Non-Radioactive
AR EST, e e CGaE
w_eﬂ_ﬂo. March February January March February January March
2h1-1-361 1.8 1.4 2.3 b.5 1.5 3T Y2 58
361-T-12 1.0 1.0 1.2 4.1 6.1 L2 47 s
361-7-18 3.4 1.9 2.1 4.8 3.6 3.1 15 148
361-1-15 1.6 0.4 0.9 7.6 n 6.9 225 232
361-7-16 5.2 L.y 6.6  12.0 11.5 9.0  39.5 400
361-1-17 6.3 5.0 b 58 -~ ¢ 627 170 2080
361-T-18 4,1 3.3 2.5 34 33 3_?.5 92 2o
#1142 2.0 2.9 1.7 6.1 L2 ‘2.6 1% 63
361-7-22 1.6 2.5 0.8 5.7 W 8.2 155 9

The lack of almost all ¢hange in concentration of radioisotopes in thess vells

1s attributed to the slow rate of movement of the ground water at this site, even
under the increased gradient resulting froam use of the 200-He:; ﬂarea suamps. An
average rate of travel, based on the Progress of nitrate iom, is about 20 feet per

month since contamination of the ground vater first occurred, as noted by Brown,

Raymond, and Melonige (1),

»
241-T 2nd Cycle Crinh and Tile Fleld Site (For Well locations see Brown and Ruppert
I55 and Brown, Raymond and McConiga (17 - -
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oW s e be B e R . L ke i oty e A o MR R o ke o .

3 -
TABI® VI 4 B
ACTIVITY DERSITIES Hon-mvdioactin i

Alpha !.‘m!.tsers Beta-Gammsa E@ltters Iors (PPM) 3

Units of 10~7 ye/ee Units of 1077 uec/ee Ha* §o

Well No. March Yebruary January March Februsry January ~ March [&
221}-T'h - 1-0 0v3 3.0 6-8 1-5 Bn3 . ‘lto &r ‘1‘
22120 20 1.6 1.9 2700 1450 1350 31000 15200 r
2hl-Te15 3.6 5.0 .5 6.0 5.9 - 10 WO 6w i "
-~ U e
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TABIE VII (Cont. )

ACTIVITY DENSITIES . = Xon-Radicactive
Alpha Emitters Beto-Gamma Fpitters Tons lpmz
: e Mnits of 1077 uc/ce Urnits of 10%Y ye/ee at "TRo3
Well Ho. HMarch Fepmary January  Marrk _February  January March
2b1-7-6  12.2  13.4 8.9 272 w20 47 100 © 5600
241.1-17 2,1 13.3 16.1 390 350 4§58 420 3020
217418 1.0 1.4 2.6 18 20.7 8 9.5 160
241-7-19  Q.k 0.4 1.0 19,3 13.5 .2 21 310
2h1-1-20 0.5 1.2 1.0 22.0 10.6 k.6 17 122
281121 1.0 1.2 1.0 9.8 9.3 3.8 10 w.a
231"2 OGk 100 0-3 13-5 9-0 h-h 9‘5 2.0

Sediment samples from well 24171, bottoming 20 feet beneath the 2h1l-P 2na
cycle crib gave the following results:

ta~Camnn Enitter Density

10°3 yu
Well No. March Februnry J_a_.n}_w
251-T-1 (46* depth})  12.y 8.7 5.2

The butld-up of Cs on the sediments at thig sampling point and the appearance
of trace amounts in well 224-7-9, at & depth of about 80 feet and about 100 fest
aouthvest of the crib, provides tnformation on the rate of ;iognallon ol the Cs
front in the direction of indicated movement of the vaste liquids above the water
table. smpln vere not ana],yzed for Us during the report period.

Continued use of the 241-T 2nd cycle crib has resulted in the breakthrough of
significant amounts of beta-gamma emitters to well 224-T-10. Installntion of a nav
eridb vas recomrended by Radlologlcal Engineering (3) on the basia of data reported
by Earth Sciencea including the rising activity denaity i{n the ground water in this
vell, the decreased percolation rate in the crib and tile field which indicates a
Physical sealing of the ground at that facility, and on the indicated penetration

of Ca to st lesat & depth of 100 feet from the greund vater table as indicated by
Rhodes (). '
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Westward movement of the contaminated water was moted by the appsarance of non-

radicactive nitrate ions and apparently beta-gamma contamination in vell 241-7-21,

3
al the weat edge uf 200 Weil wien, The gluves sliture of the cvdtumibanis is ;uving A T

eastward, however a szmall portion has evidently reached the crest of the ground
vater ridge betueen the T- and U-swamps, froa which site it may eventuslly reach
the river immediately upstream from 100-B area, - 3
Redox Plant Sites

Alpha mu-.aer Density Beta-ﬁama. m,er Demit: k

) 10-% uc/fec uc/ece :
Well Ro. March l'ebruagx January March Februa.z;; January .
S e—— =Ss _ 21 e UAL L

Contamination of the ground water at this site may be from the 216-8 (207-8)
crib. -

- e

Bediment samples from the #9 and 10 wells (150 foet deep) At the 216-8 crib
show the following mctivity densities:

T

|

i

.L
e LRI

Beta-calu653h1tter Denzity
Well No. March ¥ebruary Janpary o
9 6.63 h.78 11.6 _ i i
- 10 - 2.5 5.9 ) ] j
LABORATORY EXPERIMENTS B _ 2 ¢
Iaboratory experiments dealing with the detersination of the volumws of redio- %
active liguid vasies that can be safely discharged to ground without unduly co;:\'cuin- %1 a
ating the ground vater with hazardous radloisctopes disclosed the following: ] l - 3
l. Adsorption of radicactive Sr from scavenged synthetic TBP ;nten was found to » ’ !
be a direct function of the salt concentration over the range studied, ns reported { “ﬁ
below, probably owing to the decreased flow rates and a correspending increase in , - ;;
contact time as the molarity of the NaNOy increused. Soil column studies prodn_mcd B :_ ‘ﬁ
the following bremkthrough data for the solutlions, which had n B of 9, & Sr o i Aﬂi
activity density of 0.6 uc/ml and a F0,”3 concentration of 0.1 M1 .-Fé
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NaNo4 (molarity) § 5 6 T

Breakthroush in 0-38 10% 7 1-82 2.5
Column Volumes
Flow rate, calculated 145 145 T - 50

as gal./sq.tt./day
Besultl_ from more baeic experinents y In uhich‘ Eir vas preseat in solutions
containing l(aN03 as the only nigniticaﬁt salt, indicated a decreasing Sr adsorp-
tion with ﬁwreaaing ﬁ_a.Hos concentration. Equilibrium experiments were performed
in these basic iests » and in them the contact time between soil and solution was
constant. 'I'hc experiments with tne synthetic vastes used soil columns in which
decreaged flow rates resulted, with an increased contact time as the Nnuos concen-

tration inoxeased.

2. Breskthrough of Sr from scavenged synthetic TPP waste vas inversely pro-
yortional to the Sr concentration over the range :ﬁﬁdied. The solutions, ;.t pH
9, contained k ¥ NaN03 and 0.1 and 0.2 ¥ Pok'B. Inactive Br was added to obtain

the wctivity density desired and Sr 52 Mas added in direct propor‘ fon Lo tht inactive ’

8r. The follogwing results were obtained for the two Po,i_ concr-ntmtionl nnd the
four Sr activity densities noted:

8r  (uc/m1)

10 0.6 0.3 0.
Column Volumes 014703 05 14 2.8
. at Breakthrough -3 M -

3. The feasibility of combining the low Po;,'3, acavenged THP wastes with the
reportedly .high PO;,’3 scavenged first cycle wastes to achieve a product effecting
greater Sr removal by soil weg studied. Samples of the actual first cycle -uutu
from the 103-TY tank were mixed with samples of the scavenged TBP waste from the #2
107-BY tank and the #2 108-BY tank in the proportions of 1:2 and 1:3, respectively.
The mixtures were percolated through soil columnw, No appreciable incrense in volume

oF %otal Br adsorbed was noted over that encountered with the straight TBP vastes.
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Bubsequent analyeis of the gcavenged firast cycle waste 1pdicate§+§hat the 103-TY

sample contained only 0.2 M P0,|'3 » hot appreciably higher than the P04"3 Concenilu~

tion of the TBP waste samples, Mixing of the twa waste etreams should be

economically feasible, however, provided e POI.._B concentration of the flrst cycle

waste sample is near an as yet undetermined optimum value.

L, Scavenged synthetic first cycle vaste solutions were adjusted to various [H

values and to various Po,+‘3 concentrations. BSolutions containing the eqzu.ralen; ot

2 uc 8r/ol and at pH of 7, 9, and 11, and containing 0.0, 0.001, 0.0L, 0.025, 0.05,

0.1, and 0.25 ¥ PO“ 3 concentrations resulted in no detectable breakthrough of Sr

within 10 colunn volu.mes of solution, for the 21 combinations tested. No change in

disposal recnmendationn ia visualized for firgt cycle wastes having Poh"3 and pH
- values within the limits tested. ‘

DRILLING OPERATIONS -
A tota]l of 135 feet wae drilled on the Earth Sciengea FY 1955 Program, and 282

feet on new facilitien monitoring wells, by the two US Geological Surrcy drilling
crews, as follows:

TABLE VITI
Well No. ‘Date Begun Fest Drilled  Date Completed Total Depth
Earth Sciences | ' .
50-48 ‘ 2-28-53 135¢ Incomplets -
New Facilities (Purex)
216-A-7-#18 3-7-55 1500 3-10-55 150"
216-A-5-#12 21655 io7! 3-1-55 343
216-a-1-45 L 235y 25!  3-25-55 375"

Well aumber 50-48, about one-half 1'3110 north of the east edge of 200 Fagt area,

encountered basalt at & depth’ of 118 feet ; an altitude of about 430 feet » Or nearly

30 feet above the ground water table at this site, Basalt at this height and site,
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and at a height of about 10 feet above the water table in well 50-54%, about one mile
due west, indicates an east-west ridge rising above that water table and probably
effectively deterring or blocking the northward movement of the ground water and
contalned contaminants from heneath 200 East area tovard Gable Mountain and the

Columbia River. Water, which was believed to be perched water, was encountered on

the top of the basalt., Continued driliing and J..ouer:l.-ng of that water table tended
to confirm that beliel, Drilling conilnued to determine the e_;ract reglonal ground

wvater level at that site.

Well 216-A~1 #5 encountered besalt at a Jepth of about 370 feei, about 300

feat above zea leve]., appreciably below that encountered in well 50-4L8 and further

s i Figgn

demonstrating the presence of the basalt ridge noted above.

A total of k96 feet has been drilled to date on the Earth Sciences Fiscal Year
1955 drilling program. The originally requested ten wells totalling 3000 feet are
to be supplemented by an additional 10 wells, totalling 2000 feet, approval for which
was granted in if_ls_.rch, 1955. Expansion of the drilling WOSIB—:il clearly reguired,
to obtain informetion in sites near the 200 East area where high ground water

velocities are indicated.
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