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EARTH SCIENCES! WASTE DI SPCSAL MCNITORING

ACTIVITIES SUMMARY, JANGARY, 1656

INTRODUCTIOY
——er

¥aps showing the Approximate ereas of somtaminatisn of We ground waler Ly
crivbed wastes w1l bo tncluded in these reports on a quarterly froquency,
baginning with this {ssue, The extent of contamination will sometines L
Vased upon very Yimited data and necessarily upon the interpretation based
upon that limited data and on past observations, thus the limits of conta=
mination may be highly tentative, Data obtained from new wells being drilled
to monitor the #pread of such contamination will at least moderately alter
the pieture, The increasing complexity, as well as the importance of the
waste dispousal program, makes the {33uarice of such raps of considarable value,
however, provided the 1imited data upon »hich the tentative conclusions are
based 13 realizad,

SUMMARY

Ground water contamiration novement and trends contimed about as before,
Contaniration in the grount waters external to the Separations areas was
confirmed for the first tire in ten years of disposal operations. The exe
lent of contamination was si411 being evaluusted at the monthis end (see
Plate 1), A practicable means for minimizing or hal ting such movement was
inilcated, which 1nvclves reproducing past events that winimize? this flow,
Cosiun was detected in Lie cround water in three wells adf.gent to cribsg
the moxirun datestad was fon L33 tho curront detection it Ly and U.Zk
of the Hanibook $2 MPC for £sl37 in drinking water, thus below the locally
pormlssivle levels of 105 of the Handbook 52 levels. The affected cribs,
moreover, aro no longer receiving wastes, :

fwarding of a drilling contract to the Strasser Drilling Company of Portland,
Oregon, {3 axpoctad o Quickly imnrove the Srrently unsatisfactosy Progress
of woll drilllng.

Laboratery swudies contimed on the factors affecting infi} tration rates of
water into sofls. Attempts to reduce the infiltration rate by the flocculation
of 0.5% adied bentonlite wore not successful,

Experiments with varlous solvents disclosed that Soltrol and Shell Spray Base
do not significantly extract csi37 amd Sr%0 from NaXo solutions within the
concontrations tastad, but that hexone removes up to ﬁi ¢s137 and up to 268
of the Pu from similar solutions. Organte solvents accordingly pose some
special problems in disposal to ground.

Preliminary experimonts with tritium oxide {n soll columns initcate & prefer=

" entia) rotention of the tritium in s0ils, apparently correlated with the clay

contents Use of natural tritium oxide in ground waters as a maasure of theipr
aga 13 thus consideraibly more difficult than antleipatod,
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The adsorption of Sr from samples of D-l and D-2 (Rodox) wastes was rmarkedly
inproved by reising the pif of the waste solutions to 8 or higher. The adii-
tlon of phosprate to a sawple of D=1 waste also rmarkedly improved the Sr
adsorpticen from that solutten,

The wastes from two additional tanks of uranlum recovery plant scavenged
wastes were found within the limits preseribed for disposal to ground.
Twinty-two tarks have been thus so studieds ¥Wastos from two tanks of tanke
farm scavenged wastes were 8130 found to be within the limits prescribved for
disposal to grounds ’

$011 Monitoring Results and Evaluation

One hundred forty-eight samples of ground water were obtained from 37 wells
by Earth Sclences personnel in January, and transmitted to the Radfo-Analysis
Laboratorye Thiriy-seven were analyzed for flssion products. The total betae
ganma activity in a1l samples waz measured by means of standard rudio-chemical
procedures, The concentration of alpha emitters (uranium) was messared by
»eans of a fluorophotometer, Specific datsrminations for plutonium were made
on the water f{rom those wells 4n which some pocsibility exists that plutontun
right bo presents Activity densities were calculated by Radio Analyzis Labow
ratorys A total of 20 water samples were analyzed by the 222U laboratory
for non-radioactive salts, Thirty-two aiditional sonples of ground water were
obtained by Regional Monitoring personncl, including samples {rom the 321
erib site and the 361-B reverse well sitae

TARLE ¥
—

X2 Chi% CITE ACTIVITL DEHSITIES

FGR _MCHTH CF JANMARY

Woll Betalamna i tiers Mpha=Exltlers
Yurbey Untts of 100 mc/ec Units of 109 me/ce
3212 1.2 8.0

321k 3.3 ' 3.
. 3215 1.3 8.9

321-6 1.9 23.3

3217 1.0 1.7

3218 1.1 : 13.5

3219 2.7 1.8

*This site sarpled monthly by Regional Monitoring
Mo slgnificant changes from Decembor wore apparent in the activity densities
within the 321 erib wells,
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TABLE 11

#3418 REYSREE WL RND S-6 CRIR

SETE ATIVITY DENGIT

I¥6 PO TiE

YORTH OF JANU

Y

Woll | Pota-Gamma Fnitters Alpha«tmitiers
Mumber { Units of 10™me/ce Units of 1077 me/ce
361-B-1 1.h L5 -
361-8-2 1.6 1.8
361 ~B~3 1.l 1.8
363 =B} 0.8 0.7
361-n-5 3.6 0.9
361 B4 1.8 0.9
361-B-7 Lo 0.5
361+8-8 - -
361-B-9 1.7 h.7
£1-B-11 1.8 0.5

The aectivity densities within the 361-B wells rumalned about a3 previously
reportad, W:lls 351-B-5 and 7 contin:e to show evidence of low levtl
contardnation that indicates i wustward extent of the zone contazination

noted on Plate 2.

-
waiy wile swipled monthly by fugfonal Monlloring
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. TABLE ITI :
242-B 2nd CYCLE A'D 203-BY CRIB SIT% pc1rvrTy DENCYTIFS AMD NCH-RADYORGTIVE SALT
CONCENTRATIONS FOR FONTY CF JAGTAAT
[ Beta-Gamma Eoritters Alpha Non~Radioac .
ell Untts of 1078 me/ce Enitiers | tive Salts ;
Hamber 3ot 2nd 30 Lth St f 20T | 4
week week weelk waek weak | me/ec prm g3 '
P2l ~B-l 0.3 152 32.8 - i A
N 2,63 | 69,850 115,000 i :
)
RL1-B-11 | 396,000 | 670,000 89,600 i
RUL-B15 111,000 [ 211,000 | 103,000 | 167,000 3.16 !
201 -B-16 19,900 | 126,000 180,000 { 174,000 3.70 ;
PLL-B-17 | 31,200 | 90,000 124,000 { 158,000 2.38 i
2h1-B-18 285 908 966 551 0,07 :
2k1-8-19 5,910 | 11,800 1M,5000 55,200 2,07 : 1
2h1~BY-2 1.6 .21
ARRn 120 26,7 616 0,14 i
“il-BI-y 100,000 | 240,000 | 1,100,000 7,000,000 :
2hi-pY=20 | 1,100 [ 12,000 11,000] 36,000 ; 3
PM-TeAL | k90,000 £3,200,000 | 21,000,000 | 55000000 '
2L1-BY-12 4,400 8,400 47,000 67,000 :
241 ~BY-13 &7 260 1680 2% )
2L1-Br-1Y 352 16,6 Ly .19
241 -5y-195 75 <7 210 <18 :
i
W-bvars (0 278 120 &7 <7 { ]
;
i
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¥atar from wells 2h1+BY-9, 10, 11 and 12, contirued to show significant and
appreciable increaces in activity density, owing 1o ths continued drainage
from the sofl columns beneath the now out-of-use cribs, and southeastwani.
direction of ground watep floy in the mplon, Cpegtfis determinations for
plutoniun in water fron wells 2h1-BY-9, 10, 1, 12, 13, 15, and 16 disclozed
no evidence of concentrations above We detectable 1inits of 1,8 x 167 aicfez,
or about one-tenth of the Handbook 52 MPC for Pu in drinking watap,

TABLE 1V
361eT REVERCE WML ST oTTVTTY o

oy + NS &AMV gy
ITIES AND NONRADICACTIVE CALT
S POTT A TRT AT (Coa
CONCINTEATIONS R ¥

w0 CF JEFIRET

—

verl AR AT Al [ehatier,,
S 7 S O A N o O BN
23-T<36) | 37.) 153 303 0.89

361~T-12 364 116 31 0,10

361-T-1) 76.0 286 L&s ~0.07

361-T-15 L3 13,330 355 =0,20

361-T-16 | 23,3 333

361-T-17 35.9 8h.9 269 2,15

361-T-18 3.8 L7 432 1.97

361-7-19 32,9 799 1,000 0.61

361-7-22 | 18,9 | s3.8 369 0.58

Wells 361-T-14, 15 and 22 show tenfold, thirtsenfold, and elevenfold rises respectively
in beta-~gamma emi tter activity densities over the average for Decerber, A contirm:ed
€astiard movement of the ground water and contaninants from the 241-T 2nd, cycle cris
8lte 1s inilcated; the rate of movement, 13 estimated to bo about one fuot per day,

on tho basts of !11lutfon-vel ocity st in the area, ani on the apparent rats of
travel of nitrato in contaminants at the site. Additional exploration to the ROty

LRt

east 13 planned for tle inrpdlate future to follow Whe trace amounts of contaminanis,
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TASLE ¥
2L1-T and TX 28D CYCLE A%D 216~TY CRIP STTES ACTIVITY DENSITIES
. FOX_VCLTH OF JAWARY
Beta-Garma St tors Alrha Non-Radio=

Well Units of 10=C ne/ee Zrittars] sctive Silts

Humber 13t 2nd 3rd L Swi 10~5 K& 1),
waek wook woek ook wook | Jac/ee pim o

22} T4 70,0 _76.3 303 0.5
22}-T-10 SEE TAYLE VIIY

2=7-15 | 2,070 | 1,430 2,120 6.7
211216 2,200 2,560 2,L% 61,99
A02-T-17 | 3,400 L, 250 3,930 14,18
2l1-7-18 32.5 78.5 238 =0. 3
241719 19.2 225 324 0,78
251 =720 11,3 23.3 209 0.75
211 ~Tw21 23.7 A2.h 234 227
2312 L 19.6 218 0,10
21-Ty-2 | 16,800 | 20,100 19,000 15,25
241 ~TY-5 690 heo 630 1,400

Movurent of tho eround waters fraa those sites eastward was previously noteds
tme westwand nosement down the western side of tho gound water mound 1y also
evident from contanmination in wll 210eT-21, %ell 2L1-TX-12 at the TX 154, or

2od, eycle vy
drillinge show
extent of

Plate 2),

»!!u-'.':.'zut erib, was incomplete but water samples taken during
M U005 ppa NaF and 260 prm NO., further Inticating thoe sontheam
e area of ground wator eontarin: tion by 21 oycle ¥astest {Seo
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TAPLE V1 : ; i
ACTIVITY DENZITIFS AND NCN-RANDIOATTIVE SALT ¢ :
ATICNS FCR MUNTY OF JANARY ¢
1
Feta-Svma Frittars Alpha  TNon—hailo~ i j
Werl nttn 20 10N g fra Enltters| active Salts J
j Mumder Tst 7 3rd Lin Sth 10-9 [3) %3 3
waek week week veek week | uc/ee pem | prz
21 -8-% 30,7 210 55,0 1.6
241 -8X-5 S 1,60 7o
Rodox N
Criv #2 - 35.6 128 30.0 1.5 0,20
Redox - i
Criv #3 2.6 10 1%4.0 ) 2,53 i
I=5=12 6,500 13,000 13,000 3,800 ;
1
207830 1 180,000 | 190,200 | 200,000 190,000 :
) 216-5-7-2 53,000 21,000 2,68 | 20.5 | &1 :
Determination of plutentum in the water from wells 207-5-12 nrd 1l, also called Mla ; }
S-12 and 1L at the 216-51 and 2 erid $ito, anmd from 241-SX-5 disclosed ho ov:dene i /
°f consentistions whowe thc detectabie limits of 08 2 3077 pejec. ;
& 31xf01d inerease in the bata gamma emittor actvity density fn woll 2L1-8-6 Suggests
& contemination source in the t.  fam condensate cridb, however concrete data N )
the spectfic dimations 2 nmeversnt of the grount water are yot lackings %Well €1 at ¢
the 21£-0-7 erib (rerlacenent of wie 26-31 and 2 eribs) encountered high activity { 4
J in the zround watep there, undosttedly from the 216=51 ang 2 erivs, and susests i
vither 3 51 1ZALly st of cast flow direction or a sigaificant fanning out of the
eontaninants,
TASLE ¥vIT
ITIVS AND NOM-PADICACTIVE SALY
5 ECH Ton T OF JANGARY )
zota Sarma F"éz tters Alpha won-Falloss
- Well Tnits of 10 s /e }hi'.ém-a tive Salts
Mumboyp 1st ind Ting Ly TSt 10" Y BN j
L WEOK WOOK wuek wenK week | wc/ee pmol ooem
MRS 10, 7,8L0 '
WEEY E S 9.8 43,6 2,88 :
N B H
226-A-8 @28 2 180 153 110,000
1
16-4-6 A- 106 25,1 n2 | i
: {
38-43 1,220 : i
) X
- Vi'oﬂw-’ﬂ. i 2 - PPV e mAm iy e el U VAN - o
4 1. w1 .+w0 DECLASSIFIED
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Betaeparma emittor contanination in wells ckl-a-1,
atout 8000 to 9NV fent soutieast of the 2L1-BY cpt

Risrs of 15-fold,

comar af 200 Tace
Separatione arear

Prilling began on

The appreciable soytheas twan!

35 feet per day wi

200 East Area ground watep ™und, occasioned by the shued

to tne rising ang
in 1347 and 19,8,
Separations areas

Southeast of the reverse w21l

Recurrence of tre mOVEseht sugcests what contro) is feasinle by a meervated
contain tre present contarinants beneath the 200 Zast Area
but 0 sti)1 further reduce tne hazapss in d15r05al to Purex sttes,

mound, not only to

recurrence of evern,

FS BT
~ area, RS AVILTaLiy U

the presence of contaninatic

<3

1o-A-l #6 ani 216exe5 42

site, continues to rice,

1d-for-i, an: Jlo=-fold, mMSpectively, were noted, Centinzed
noversnt of the pround witers from he JL1-5V ey o
fontanination detoste? in Wl 38443, atest one mile

- ~ -y
Area, shove

pied

for the flizi tiee in en years of

L% i3 thus confirmed,
233t of the southeast

the weil, cordismea

2 in the Sroun? waters Pxarnal to the

BiSposal operztions there,

well 31.-30, about L miles southeast of the area to more
ateguately monitor the region,

thin 200 st Areas, evilently are

2ow rates of the Eround waters estizated to e

in response ¢35 the lowering
Su30wWn of BPlant and

sSpreading 230 Vest Area mound, Similar conittizns wog noted

shen the first known contarmination

Sl the proun! water in the

WS detested in the 351-3 reverse well site, atsgr 2909 fret
A 7

13

+ the source of the contamiration (Se:
Howmrment of e sround water ang contalineld sontaminsnts was halte:
200 East Area sround water rmound, and held rnearly im=phi

't DN

2 by
¥

.
le for about el

The

s further validates the observations ang conclusions noted
in the referenced document.
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FOH MONYY

AT e N s i 00y $b uanry o

CESIUM ACTYVITY DENSITY STRONTIUM ASTIVITY DENSITY f
Woll Units of 10°7 uc/ce Latts of 10°T sa/as ;
Kumber Tst 2 3rd Lty Sth 1st end I 3 A Sth T
week weey weel woek veek woek week weak 2 wex week
2L ~0Y=-9 <k 9.1 2.0 €2.0 ;
21 ~BY-10 ¢ 7.4 e ¢2,0 <2.0
241 -py-11 ¢l ] 25 o ¢2.0 | ¢2.0 | <2.0 ‘
2h1-By-12 ¢2.0 {2.0 I
2l1-BY~13 ¢2.0 <2.0 l
241 -By.19 ¢2.0 £2.9
241 -BY-16 £2.0 {2.0
2l -5-12 [48 [ ¢2.0 ¢2.0 ’
2l1-Selly LT &) €2.0 (2.0 5
211 ~7Y-5 €2.0 2.0
2k1 = SX-5 2,0 l
2i~T-10 1 7.k |
216-5-7 f1 < Tl €2.0
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The Earth Sclences? program was advanced 409 feet in Jamiary. & u;tal of 1,215
feat of the FY 1955 program has been drilled, A rate of 1157 fest,/month must
be met to corplete the remaining 5,800 feet of the FY 155 and 1556 progrars by

July of 1956, & tolad of 343 feot was diilled on construction,
LARORATCRY WORK
S AT WO

Laboratory sofl column ‘stidies continued to evaluate the factors affecting
percolation rates in soils, Tap water, and well water containing a stgnifleantly
higher calt cgntent than the tap water, produced no denonstrably different vercolaticn
rated. Gne wHition of 0.54 bentonite to o tind colunn reduced the percos --

lation rate, but no flocculation resulted.  Mixtures containing up to Ut

bentonite wro tried, but at that cancentration no significant percolation was
evident,

Experiments were performed with organie solvent = Na%0, solutions to which S0
and Csi37 apy solutions were added, to determine vhat”percentage of the respective
radloisotopes were carried by the tqueous and organic solvent phases. Tho solye
tions used were 25% solvent (Shell~Spray Base, Soltrol and hexone}, amd 5%
RaNO3 solutions in 102, 20¢ and Lo concentrationss The solutions following
intrdduction of the radioisotopes, were shaken, allowad to settle, and yere
reshaken. Results are as follouss '

-

TARLY 1%
R YAV <) Alrha “c/n/ml.
Sol;mm. Conn, Sr fod b}
ased, | HaNO3 | M=y e T SoTvent Age Layer TloTvent 1Az, Taver JoTvent
Seld | Log £22,7 S.1 1778 | 6.5 76,0 o
Spray 208 94345 6.9 23849 k5 93 0.2
Baso | ¢ || 1139 2.5 31 | a.r 96,7 2.0
Lot 11151 “1.1 122,8 A1.0 k.3 0.29
soltrot| 2wz 8989 | 2,5 n7L | 06 .9 | 1.09
102 1031.1 “2.1 204,0 2.4 63,2 .29
Lok 1033.6 0.2 16,1 6.5 1019 21.31
texone | 20% 9654 2,0 11,3 2.7 105.1 27.51
108 1037.6 1.6 18,1 | 12,6 0n7.3 45,05

R

C T YW tman ;e TR AST S RS ter e v s it 4 sisreey e e e

Shell Spray Baso and Soltrol do not oxtrast significant amounts of the {sotopes
from the Agueous solutions at the concentratfons tested, Hexono extracis 1 to 1L
of tho Cs5137 gpg 17 % 29X of the Pu from the NaNO aqueous solution with the
greatest extraction from the least concentrat.d Na§03 solutions tostod. &
moasure of the relative magnitede of problems poaed by disposal to grouni of the
three organic solvents §s thus provided,

LA g mas it e, e e s

DECLASSIFIED

e e e ne - s

ay e e o At wns o\ o

s L a v e een

[ S

e




— o e

-y p——r

el B

YA

DECLASSIFIE

12 o NeBILS

Predininary so1 colurn ¥5t3 were male to detrrmine the f‘caslbllity of the use
of irittum oxide ag g tracer for ground vater movmnment, & mtention of trttiyg
%13 noted {n aly cases, since i{nltia) effluent was signg fieantly Yower in tritium
cenlent than i Infivent. fine elflunnt attatned tho influent consentration
within onnehnlr column yolure in all fnstances but onee  The tnltial C/Co values
generally deercased wity an inerease ip clay contont,

Resalts of sof) column stuites with Doy ant D=2 waste samples from which poor

adsorption of S .

S enéad %,
el DT

Way Lad W oexperinents to deteming the feasibility of

pre=imatment of those wasios to tmprove tia adsorption of Sp from the wactes,
Sigle samples worn sudbjoctad to equilibrivy alsorption Stuwdies, {n whish e

PH was aljusted witl, Natit,  These Jtudies snowed the destrabity ty of fnape
e pls  Additional data collocted on these wastes iy shown in Tadle X,

B-1 amd De2 (1160 Mixture)

2.4
12,7

The adsorption of

asing

SABLE X

MIXIURE OF

D=1 and D2 (1160 Mixture)
5 gfL of NahiPO, o TH,0 atded

Sp removed H . Sr removed
~T‘—~ &
h!‘!‘ 705 8!{.6
51.8 848 976
9.6 12,9 9543
951 11,8 9%e2
9Yely .
87,3 .

strontium fram the el waste, which contained Lok p/ of

dissolved Salts, was improved markedly by the addition ©f phasphate as shown

in Tavle Xf,

IrELY XY
ADSORPTIO% OF STRONTIUM FROM D-1 WASTE

‘ Pl Dl (S g/l of N&zﬂ?% .‘m20 added)
i1 Sr remoynd hall ' Sr roroyed
Se2 1.9 Tel %3
600 3.7 9.0 R 4
7.7 Te6 11.% ) $9.8
!109 )'/03
2.4 46,8

“Apparently the h g/ or diszolved salts in tre D= wvaste wacs sufficient to

inhibit the adsorption of strontium verlously when no Phesphate was present in
tha w33l solution, -
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An increase in pH of the D-1 waste and an Incresse
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HW-L3149

in [ and prosphate contant

of the D-2 wasts provides the naxirum adsorption of iry as determined fros this

ons set of experiments,

Routine soil colurn tests ware parforred using sampl

plant scavenged wastes and two tank farm Scavenged
performed as a part of the present waste dispo.al s

lec from tws uranium tvcovery
wirtase These thuts ware
tudy, which requires that each

tank of waste te trsted prior to divposal to the ground,

Tho results of these tests evaluated by tho emnirie
sivdteate that waste 21+-106-BY, 22-110-BY, 1-129¢-1]
within the Yimits preseribed for ground disposal,

al method nand <n the rast
2Cy and 2-109C-101C were
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3 ORUUNU WATER CONTAMINATION FROM

200 EAST AREA CRIB SITES.
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EXPLANATION . |

\\\,\_\_\ AFPROXIMATE ARFA OF KNOWN GKOUND MATER COMTAMINATION AS OF
JANUARY 31ST.

TLATE 1
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