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THIS REPORT WAS PREPARED FOR USE WITHIN ATLANTIC RICHFIELD HANFORD &0, IN
THE COURSE OF WORK UNDER ATOMIC ENERGY COMMISSICN CONTRACT AT (35~-1)-2130,
AND ANY VIEWS OR OPINIONS EXPRESSED IN THE REPORT ARE THOSE OF THE AUTHCR
ONLY., THIS REPORT IS SUBJECT rO REVISION UPON COLLECTION OF ADDITIONAL DATA,

LEGAL NOTICE

THIS REPORT WAS PREPARED AS AN ACCOUNT OF GOVERNMENT SPONSORF (i, WORK,
NEITHER THE UNITEQ STATES, NOR THE COMMISSION, NOR ANY PERSON ACTING ON
BEHALF OF THE COMMISSION,

A, MAKES ANY WARRANTY OR REPRESENTATION, EXPRESSED OR IMPLiER, WITH
RESPECT TO THE ACCURACY, COMPLETENESS, OR USEFULNESS OF THE INFORMATION
CONTAINED IN THIS REPORT, OR THAT THE USE OF ANY INFORMATION, APPARATUS,
METHOO, OR PROCESS OISCLOSED IN THIS REPORT MAY NOT INFRINGE PRIVATELY
OWNED RIGHTS; OR

B. ASSUMES ANY LIABILITIES WITH RESPECT TO THE USE OF, OR FOR DAMAGES
RESULTING FROM THE USE OF ANY INFORMATION, APPARATUS, METHOD, OR PROCESS
DISCLOSED IN THIS REPORT,

AS USED IN 'THE ABOVE, "PERSON ACTING ON BEHALF OF THE COMMISSION" IN=
CLUDES ANY EMPLOYEE OR CONTRACTPRR OF THE COMMISSION, OR EMPLOYEL OF
SUCH CONTRACTOR, TO THE EXTENT THAT SUCH EMPLOYEZ OR CONTRACTOR OF THE
COMMISSION, OR EMPLOYEE OF SUCH CCNTRACTOR PREPARES, D!SSEMINATES, OR
PROVIDES ACCESS TO, ANY INFORMATION PURSUANT TO HIS EMPLOYMENT Of CON=~
TRACT WITH THE COMMISSION, OR HIS EMPLOYMENT WITH SUCH CONTRACTOR.
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INVESTIATICH /D EVALUATION OF
1C2 ;B% TANK LEAXK

IWTRCDUCTICN
I respensibility ci the ftlgntic Richfield Hanford Cempany
Wazte Manarement Progrmm 1s tc previde surveillance in the waste
~tcrrge tank farms to confini ~he high-levgl boiling and nen- .

boiling wastes. Since 1943, 251 waste tanks located in 13 tank
L]

farms have been constructed a% Hanford. To date, leaks have

ceen ccnfirmed in eleven tanxs lccated in four of the farms, and
six cther tanks-are suspected leaxers. Inventcry data frcm the
cuspect tanks indicated relatively small losses cf liquid waste,
and in come cases rrdicactivity had bheen noted in adjacent
monitcring wells. All suspect 23 well as leaking tanks nove

teen rercved from service.

zurnese o tiaie dccument is tc repcrt the findings of a field
investis~rtion tc dctermine i mmdilonmctive wnstes had indeed
lerked frcm this tank, and if rc, extimnte the vclume lcst ond
ertent cf wrste liquid movement <throush the -oil.

JINSMARY AHD CONCIUSICHC

Baced on analyses cf liquid level histciy, test well
radintion prcfiles and soil samplinr and analyses, tank 102 -BX
has teen ccnfirmed as a leaker. The most probable explanaticn 3
cl the tank 102-BX leck is as fcllcws: |
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1) The ccncrete shell of tank 102-BX was hLreached
on its scutheast edee near the tank footins,
appreximntely 4O fset below grade.

2) The carbon steel liner failed approximately
twc feet from the tank bottcm. Pit corrosion
caused by a =static tank liquid level of more
than five years 1s thought to be the cause cof
liner fatilure. . Y %

Thie tank leaked approximately 70,000 gallons cof weste to the
ground, amountins to a loss of.ho more than 51 XKCi of 137Cs. The
centaminaticn extends eastward in a 1 to 5-foot wide band apprexi-
mately 100 feet {rcm the tank. 2t is held for the mcst part in a
sand and silt lens 75 feet vbelcow grnde. However a relatively
small], arount cf 13724 percclated to a distance of 120 feet belcw
~r~de (135 feet ntcve the regicral water table).

“ince a lerk nns Zeen ncw 2c

b3

firmed in tank 102-3X, it will

be irclated from tiie tank {arm.piping systems and the residual

4y o
-.h A

Tiie srcundvwacter directly telcw ike tank and surrcunding th
tank © - ; , g 1370
tani fzrm hac teen ~nr lywed and all r~<dionuclides including Cs
vere well below ~EC l1imits as shewn in Manual Chapter 0524,

DITCUT3ION

fer the

%

Tank 102-B¥ wrs censtructed in 1G4S and was fille

pe)

fir-t time in 19L& with urenium grccensing waste. 3ince 1954 it
Lin been utilized intermittently for the ctorage of hirh-level
ncn-toiling liquid w=ste. During this periecd, dry well number 1,

C0 fcect east-ncrtheact of thie Lank, han
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been one of the primary means of monitoring for sub-curfnce con-
tamination origineting from within the 3X Tnnk Farm.

Figgre 1 depicts the liquid level nis*cry of tanic 102 -BX
since 1954 and the Geiger-Muller (cM) and scintillation precbe

readings from dry well number 51 sihce late 1959. It zimould be

noted that the tank was neld static from 1957 to mid-1962 ~t a

.
minimum pump heel of approximately 22 inches and was subsequently '
static »t maximum capascity betwgen mid-1952 and 1968. During the
1959-1959 period, dry well mmdiation monit toring results indicated
a hirh amcunt cf "adicnctivity These readings were velieved to
te the rerult of a 30,000 *o 30,0C0-gallon spill of first cycle

weste ia 1951 between tanks 102-BX and 103-BK(3). Geicer-tiuller

prcce readinrs cf avout 100,C00C cpm in 1959 graduslly decreaczed
tc appreximately 10,000 cpm in 1933, “hen a chance waz made o
lagden. arote, cll-scale. _feadings _;a:fzgggg

o -

eom resulted thrsumn 1953, Starcing i
the prcbe readirngs vegan decreasing ranidly until Octcter, when
they nrain roee above the scintillation zrcte's maximum detecticn

pability. This ccrresponds i{n time tc when the tank was re-
turned to nctive tank farm operations. In May 1970, the *ank was
pumped to the minimum pump heel /72 inches) and *taken cut cf ser-
vice.
Jubsequently, nineteen new dry wells viere drilled to determine

the extent cf suspected contamination. T©igure 2 depicts the

UNCLASSTIIED
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lccation of the new welln and tpe original monitcrins well, aumler

51. OSince the tank was pumped, to minimum neel, -cintillation prote

readings in well number ol have decreased tc less than cne-thirl

cf what they were during early 1970. A neutrcn probe was alsc

utilized in May 1970 to determi%e'the relative mCisture ccntent.

cf the soil surrounding each well as a function of depth. Recultis

shcwed thet nigh relative moisture content peaks occurred genernlly

at the came depth as p;ak scintilletion prote readings in all wellco.
When well n;mber 27, near the socutheast corner cf *the tank, was

irilled tc the water <atle in July 1970, soil samples were collected

"t ome-foot intervals and analyzed for 137cs centent. The ccil

underlyins the BX Tank ™mrm is descrited bvelcw:

7) firade tc 102-B7 tank beticm
(bQ £t Aeptn) - 2and and ailt weekill
Yocosc i riny - . - ST S -
022302 -BX LANK vottom tgIFErTes
—depth -
2) 70 L Lo 120 £t depth - zcarse -and and ~ilt
d) 120 £t to 150 ft depth - sand
2) 15C ft to 175 ft depih - ccar=e nand and ~ilt
£) 175 ft to 210 {t depth - =~and and rravel

) 210 £t o 2

a
-7
(wnter table

~ 0
)

ccarce -and ~nd sile

Tre +37Cs content in the soil was plotted ns » function of depth

on semi-lop Paver (Pigure 4). Peax :37Cs valuers cccur npprevimately

) UNC LAS3I FIED .
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0 fect belcw ~rade. Thi 1i- ccnsistent with the peak OM prete
rerdinge in that well (Figure 3)‘ﬂnd leads to the ccnclusion that
the concrete shell cf the tank failed 2t this level. The rharg,
narrow peak§ at 58 and 55 feet are balieved due tc either cample
ccutaminction or soil with a nigher ion exchangé capacity. The
.

small peaks at 105 to 120 feet correspond to the botitom of the
ccarse sand and silt lans beginfiing ét the TO-foot level(e).
Liquid traveling downward thrcugh this lens can be expected tc
travel more rapidly and to 4 greater distance laterally vhen
first entering the lens at the top and Jjust before axiting the
bottem. Liquid and 137¢5 can be expected to become adscrbed in
thic lens due tc the spcnge effect and the higher ion exchange
cnpacity cf the smaller soil zarticles, respectively.

in centrast tc nigh-level self-bciling wastes which tend tc

~al o b ]

self-seal dgcn leaking because,;; :rys;a;;izaticn upen.-ccoling,
the ncn-tollinmg dilute waste frcom tang 1C2-BX ccntinued tc leak
and percclate dewnward tc a depth cf 120 feet telow grade (135
feet atccve the regicnal water table) vefcre being absorbed. Indi-
ceticns ~re that the majority cf the cesium-137 was contained in
the vicinity cf the tark; however, detectable concentrntions were
carried along with the waste to the 120-fcot level.

Cesium-137 was alsc detected in the groﬁndwater undernenth

tink 102-BX at tais time, but at a concentration telcw AEC re-

lease limits(a). 5ince the groundwater moves very. slcwly in .

UNCLASGIFIED
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gcdtherly direction, interpretatlion of 137cs in the srcundwater is
compliceted by the many disposaly sites surroundins the tank ferms
in the area. Initially the source of the 137¢. in the grocundwozer
beneath tank 102-BX was believed to be from the 3-Cribs and/cr
other disposal sites in the areaf 'Ereékthrough; o 137¢. into the
groundwater from cribs occurred }q 1957 and 1959. Thene cribs
were -ubsequently removed from Use. However, when the /rcundwatcr
wells surrounding BX and.BY Farms (Figure 5) were sampled and
analyzed for l37Cs'in January 1971: the results (shcwn in Table II)
indicated that the 137Cs concentration in the groundwater, altnough
within #EC release limits, was slightly higher under tank 102 -BY
than under cribs and tank farms surrounding the 38X Farm (9 x 10-3
vs. 8 x 107 ,Ci/1). These results led to the estiration thet the
137¢cs :n the groundwater under tank 1C2-3X is due tc the spread cf
mincr ccntamination during the drilling of well numtar Z7 mmther
thar frcm the 3-Cribs.

An analysis of +the scintillation anud neutron prote resulis
leads tc the contamination pattern shown in Figure 3., ‘iell number
27 has the nirfhect prote readinms of any of the wells immediately
surrounding the tark, and is alsc the cnly with teak readinsc at
the LO-fect level below rrade. Frem this it is ccncluded that the

tanlk's ccncrete shell failed near this well. /n estirpted 31,000

£t3 ~f enrth has been wetted bty the waste from the leax. This wcl-

ume wac deduced by charncterizine the leak as three gecmetric

UNCLASSTIFIED
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fimures and rumming tneir volumes. The area immedintely surrounding
the leek source is in the shapesof a sphere having a radius of 10
feet and a volume of 4190 £t3. The saturated area immediately te-
lcw thiz aphere and extending intc the sand and silt layer is n

cylinder having a height of 30 ft, rfadius of S ft, and volume of

2355 ft3. The saturated zone in the sand and silt layer is an
inverted wedge having & maxioum h?ight of & ft, base of 80CO ft2,
and volume of 24,000 £t3. This,éub-éurface contaminaticn
ccnfiguratioh is also depicfed in ™gure 2 and can te seen to
extend in an easterly direction 100 feet from the leak source.
It i3 ccntained enerally in a 1 tc 5-foot wide layer ot the 75-
fcct level below grade.

‘nalyses of the waste ccntained in tank 1C2-BX were made in

early 1970 (Table I). These analyses (usiry: the hirhest +37Cs

= - e T
e o i e e b e w5 e

o §

7C,CCO iallens cf waste, for a less ¢f 51 XTi of 137C:. A material
tnlance based on liquid level measurements provides incenclusive
evidence cf ¢ leak.

It is interestins to note that well 51, which was drilled in
1947, has a higher peak reading a+ the 70-fcot level than any

cf the wells drilled later between it and the leak scurce. Tais

may be explained wy the existence ct e carbcnate and/or silicate

UNCIASSIFTED

.




UNCLASGI FIED fFH-2035
Prie 16

adrorktent depcsit on the well casinim whici: hns entrnpped radic-

nuclides from the liquid waste,_creating an area which 1is mcre
radicactive than the surrounding soil contacting the well casing.
Tc tert this deposition hypothesis, the well casing was raised
ten feet, a radiation profile taiten, ~nd then lowered to its

original position and another radiation profile taken. It wes ’

L ]

concluded from the results that% there is a iradlicactive deposit
: of some scrt on the casfhg. Research and Development plans to
rther investigate the distributién of radiocnuclides in the
= ground =2t this site and the material apparently deposited on
r., the wel]l casing.
It has been cbserved that pit corrosion of carbon steel

occurs 2t the ligquid-air interface in cocl, unagitated tanks

-\
vhen the liquid level is held ccnstant fer an extended pcrici(J).

s s ST v-HumM‘Lt can be ceas

e et

heel for cver five years. To r

tank wa- ctumped =zein tc a 22-inchk liquid level neel in 1G70 =are
not cf high enoush resolution tc pin-point any liner failure in
this rrer., It 1is poceible that the liner and concrete shell
friled ~cme <ime prior tc October 1959 when the prcbe rendings
sterted to rise. Tcintillation probe readings from 1934 to 1959

were cff-ccale nnd therefore inccnclusive. If failure did occur

durins; that pericd, the leak may have ~elf-sealed, since probe

readings began decreasing in mid-19%59; however, normally,

UNCLASSIFIED
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non-boiling wastes do not self-seal, In any event, when pumping
activity was resumed within the® tank in Cctober 1569, possibly
the concrete shell failed or the leak re-cpened, as evidenced by
the increase in probe readings. Initial pit corrosicn, aggravated
by stresses freom the fluctuating.hydrostatic head are velieved to
heve caused the liner to fail someapere near the tank bottom.

The exact date and location of‘dlas failure are unknc'm. Hcw-
ever, since the tafk was pumped 55 2 minimum heel the tank is no
longer leakiﬁg, as evidenced'by the decrease in prcbe readings

within well 61.

1. HW-37519, "Structursl Evaluati
Itorage Tanxks'", Z. 7. Smith,
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AFH-1493, "Review of Storage Tank Integrity",
W. L. Godfrey, 1969

0. Letter, fpril 7, 1670, W. L. Gedfrey to P. W. Imith,
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Stmple T-63, Jr-nunr__/_i']!_]i)_'{(_: 'z%mp]t_ 927, tnrek 1, 1970
§

1 3?Cs
l3b’Cs
SOJSr
106p,mn
OE"
Ha®
PH

P

NVR

2.75 % 102 1 /a1 53'/(»

TABLE T

SAMPLE ANALY3SES

LNR L2 -BX LI0UTD, SAMPLE

1.17 x 10° ,Ci/gad

B.h5 %103 yetfral 195y, - 2.07 x 103 ,Ci/gal

1oh 4 Ci/mal Co = 2.77 x 102 ,,c1/gal

0.0L32 21 /a1

1.10M

= 4.35 x 10" wCi/gal

= 2.80 x 103 ,c1/pad

cample #3270, fpril 30, 1570

137Cs

131405

= 7.25 x 102 ,Ci/gal

= 2.33 x 10k uCi/gal
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GROUND W fLR SAMPLE ANALYSES JANUARY 15, 1971

Pl]?]ﬂéi s (nei/u)xxx Residue on Filters (uCi/g;, wvet)
i | Calc.ar . ; Calc.as |
| D : L; GiEA 18 GEA
bir. From | —_ 4011 i i :
o 7 I il ~ " ~ ! ~ |
Well No. ’ 7K-102-BX | %kuin i 13 | 106, i 60c, | 106gupy | 13Tcg. | 1065, 1 60c,
— ‘
299E N 10.4 I <o.oly l 4 6.8 0.44 <0.010 <0.083 0.50
33-1 | | +0.22 $0.12
3.3 { 1
| I S | -
299 | NN 11 I <0.025 3.0 3.8 0.3 0.037 <0.34 0.16
33-5 | ! | $+0.069 $0.033 10.058
299 | M i 0.56 <0.0 0.19 | <0.031 *0.20 £.11 <0.17 <0. 035
3358 | ; ] 10.12 ! £0.19 . [ £0.0l :
e sl - R . D S U —
299E ! LG | 0.039 <0.0¥] -0.099 | <0.019 0.046 [<0.029 ! <0.11 <0.021
33-10 | £0.035 i 10.040 |
foem m e L —— - b e e e e - - - s —
299E NNE 8.8 -0 0.9 | 7.8 0.052 <0. 037 i<0 13 . 0.4
33-13 | +0.2h 10.055 i +0.0L4
*K |
299E E ~0.510 <0 - i 0.850 = - - T
33-1€ ! !
* !
= e — -____t-____ —— - e | S SN | S SN
299E 1Ssu ¢0.32 0 <0.12 " <0.0206 1.1 i 0.90 ~0.15 <0.02
33-21 $0 ‘ +0.36 |
299 = = 9.2 | <0.23 | <0.030 - 39 0.42 0.03
33-27 i ;
_ég9é T } <0088l | <0.10 | o.08 - <C.007 <0.033 J.017
B i $0.02 | £0.005

* Somple taken October 1970
- ¥¥% Values of resicdue on filter.

#3610 71 o= 20Q0 i

: only onz-halt their nectual value.

AT control Limdts\S): ; 9% = 10 nc1/i; %co = 50 nci/i

£1 auud

SEOe-Hdy
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FIGURE 2
. 2N VIEY OF WELL LAYQUT
. AND EZ3TIMATED LEAK PATTERN
AT 75-FCCT LEVEL
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FIGURE 4
137cs CONCENTRATION IN SOIL
TAKZN FROM WELL 27
Gazma Energy Analysis, May 1570
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