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INVESTIZ.ITION /WD EVALUATION OF
102 -BX TANK LEAK

I TPODUCTION

I responribility cf the ‘ftlantic Rich_fiéld Hanford Compony
tUazte Manarement Program is tc prog;@e,sﬁrveillance in the waste
~tcrerge tank farms to confine the high-level boilinsg And non-
boiling wastes. OJince 1943, 151 waste tanks located in 13 tenk
faine h&ve'beer‘z constructed at Hanford. To date, leaks have
ceen confirmed in eleven tanks located in four of the farms, and
six cther tanks are suspected leakers. Inventory data from the
~uspect tanks indicated relatively small losses cf liquid waste,
and in come cases radicactivity had been noted in adjacent
monitcring wells. All suspect as well as leaking tanks have
been reroved from service.

One cf these suspected leaking tanks is 241-BX-102 ~nd the
purpose cf this document is tc repcrt the find.ugs of a field
investication to determine if mdiomctive wastes had indeed
lenked from this tank, and if ro, estimate the volume lost and
c:'tent of wnste liquid movement through the soil.

SIRMAARY A1ID CONCLUSIONS

Based on analyses cf liquid level history, test well
radintion profiles and scil sempline and analyses, tank 102-BX
has rteen confirmed as a leazer he mozst probable explanation
cf ihe tank 102-BX leek is5 as fcllews:
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hQ feet belcw ~rade. Thi'. i~ consistent with the penk GM prebe
rendinie in that well (Flgure 3) nnd leads to the ccnclusion that
the concrete shell of the tank failed ot this level., The rharp,
narrcvw peaks at 58 and 55 feet are believed due tc either sample
contamin-tion or soil with a higher iorn exchange capacity. The
small peaks at 105 to 120 feet Es;fespond to the bottom of the
coarse sand and silt lens beginning at the TO-foot 1evel(2).
Liquid .traveling downward through this lens can be expected to
travel more rapidly and to a greater distance laterally when
first entering the lens at the top and just hefore exiting the
bottom. Ligquid and 137cs can he expected to become adsorbed in
this lens due to the sponge effect and the higher ion exchange
capacity of the smaller. soil particles, respectively.

In contrast to high-level self-boiling wastes which tend tc
self-seal upon leaking because cf crystallization upon coolins,
the non-toilins dilute waste from tank 102-BX continued tc leak
and percolate downward to a depth cf 120 feet below grade (135
feet atove the regicnal water table) vefore being absorbed. Indi-
cations sre: that the majority of the cesium-137 was contained in
the vicinity of the tark; however, detectable concentrmtionz were
carried along with the waste to the 120-foot le'el.

Cesium-137 was also detected in the srouncwater underneath
tank 102-BX at this time, bnt at a concentration below AEC re-

lense 11m1t:(8). ince the rcundvater roves very slowly in a
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scutherly direction, interpretation of 137cs 1in the groundwater is
compliceted by the many disposal sites surroundins the tank farms
in the area. Initially the source of the 137ce 1n the groundwater
teneith tank 102-BX was believed to be from the B-Criba and/cr
other disposal sites in the area. Breékthroughs ot 137, into thu
groundwvater from cribs occurred;lﬁ'l957 and 1959. Thesne cribs
were cubsequently removed from use. However, when the ;reundwater
vells surrdunding BX and BY Farms (Figure 5) vere sampled and
analyzed for 137Cs in January 1971, the results (shcwn in Table II)
indicated that the 137Cs concentration in the groundweter, although
within AEC release limits, wes slightly higher under tank 102-BX
than under cribs and tank farms surrcunding the BX Farm (9 x 1695
vs. 8 x 107 wCi/t). These results led to the estimation that the
137cs 1n the groundwater under tank 102-BX is due to the spread of
minor contamination during the drilling of well numter 27 rather
than from the B-Cribs.

An analysis of the scintillation and neutron prctz resu ;s
leads to the contamination pattern shown in Figure 3. “ell number
27 has the highest probe readings of any of thc well:s irmediately
surrounding the tanrk, and is also the only with reak reasdinzc at
the 4O-fcct level below rrade. From thiis it is rcncluded that the
tank's ccncrete chell fziled near tnis well. '"u estipnted 27 ,n0n
rt3 ~f enrth has been wette® - the waste firom the lenxk. This wcli-

ume wac deduced by chemncterizin~ the leak as three gjecmetric

UTCLASSIFIED



UMCIASSIFIED ARH~2013%

Page 9

[irures and rumming their volumes. The area immedintely surrounding
the leek source is in the shape of a sphere heving n radius of 10
f=et and a volume of 4190 ft3. The saturated area immediately be-
lcw tliz rsphere and extending into the sand and silt layer is n
cylinder having a height of 30 ft, radius of 5 ft, and volume of
2355 £t3.. The saturmted zone 1n*¥he éand and silt layer is an
inverted wedge having a maxdimum height of & f£t, base of 8000 ft2,
and volume of 24,000 £t3. This sub-surface contamination
configuration is also depicted in Figure 2 and can be seen to
extend in an easterly direction 100 feet from the leak source.

It is ccntoined wenerally in a 1 to S~foot wide layer rt the 75-
foct level below grade.

Arnlyses of the waste ccntained in tank 1C2+BX were made in
carly 1970 (Table I). These analyses (using the highest 137Cs
ccnecentmtion of 0.72:% Ci/gal), plus an assumed 501l porosity cf
30 percent are the bases for the conclusion that the tank leaked
70,000 gallens of waste, for a loss of 51 KCi of 137Cs. A material
talance based on liquid level measurements provides inconclusive
evidence of e leak.

IL {5 interestins to note that well 41, which was drilled in
1547, has a higher peak reading at the 7O-foot lrvel than any
<f the wells drilled later betweer Lt and the lerk renrre. This

2y be explained by the exirtence cf e carbonata and/or sillcate
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non-boiling wnstes do not self-seal. In any event, when pumping
nctivity was resumed within the tank in October 1969, possibly
the concrete shell failed or the leak re-opened, as cvidenced by
the increase in probe readings. Initial pit corrosicn, aggravated
by atresses from the fluctustipg; hydx.wostatic head ere telieved t.,
have caused the liner to rail--s.r.o-m'ewhere near the tank bottom.
The exact date and location of this failure are unkncwm. How-
ever,,sinée the tank was pumped to a minimum heel the tank is no
longer leaking, as evidenced by the decrease in probe readings

wvithin well 61.
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TANK 102-BX LIQUID SAMPLE ANALY3ES

inmple T-83, Jrnuary 27, 1970 ;ample 527, Harch 1, 1970 ©  [ample #3270, April 30, 1670
Blog = 2.75 2 10% ye1/ma1 237cs = 1.17 x 10° 4c1/pm1 13Tcs = 7.26 x 105 ,C1/zal
1345 = 545 % 103 4c1/kal 1257 = 2.07 x 103 ,C1/gal 13gs = 2.33 x 10% yC1/gal
Psr = 1k ,C1/a0l 0o = 2.77 x 102 ,C1/gal s

10 gy = 0.0M52 oi/z8 106RuRh = 4.35 x 10% 4C1/gal -

GE™ = 1.1°M BDzeNd = 2.80 x 103 ,C1/gal - s

mat = 3.071 . -

ThH = 12.9 - -

g = 1.03 - =

NVR = 242 ah - -
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FIGURE 2
PIANl VI=W OF WELL LAYOUT
AND ESTIMATED LEAK PATTERN
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FIGURE

SUBSURFACE VIEW CF WELLS WITH READINGS
>50,000 cpm AND ESTIMATED LEAK PATTERN

TANK 102 -BX

A3 CF JANUARY 1971
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JURE 5

GROUND WATER WELLS SAMPLED AROUND T-102BX




