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Attn: Mr. W, T. Crow
Fuel Processing and Fabrication Branch .

Gentlemen:

Re: Propcsed Solid Waste Fixation, Transportation and Burial,
SM-1107, bocke*. Ll T

Attached is a description of proposed operations to dispose of uranium bearing
wiste presontly leing stored in lagoons at the Columbia Site. The material
consists of calcium fluoride (Cal), with trace quantities of uranium encap-
sulated in the CaFy matrix.
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| The presant authorization to conduct solid radicactive waste dispeosal is de-

’ scribed in subparograph 2.2.8, page 210 of the existing license. Conzecuenily,
the attached represents only an infommation package supncrting the safecy demon-

i stration and indicating compliance with existing license cenditions, the 1575

’ Westinghouse Enviramental Evaluation, and applicable requlations.

|

The initial efforts will ke directed towards disposing of siudge in two lagoons,
East Lagoon and Calciwu Fluoride Lagoon #1 as shown in Figure 1.3.2.1 of the

| existing licanse, This will provide the opportunity to inspect the lagoon for

| integrity prior to their rouse as waste storage basins. FPuture fixation will

} be conducted as required by operational and storajge nseds.
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If you have any questions, please contact me.

i Yery truly yours,
| WESTINGH USE SLECIRIC QORP.
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SOLID WASTE FIJATION, ‘TRANSPOITATION A0 BURLAL

Purpose of Pixation

Liquid waste treatment operations at Colunbia have genesated over 2 million gallons
of sludre which is stored in lined lageons. 'The sludge consists of calcium fluoride
(Canl , with trace quantities of uraniua encapsulatad in the CaFy matrix.

Calciun fluoride is a relatively inert compound with a solubility product of 2.7 X
10-1}, The uranium can have the stoichiametric form of any of the uranium compounds
fourd in a fuel fabrication plant and has little or nc agquoous solubility,

The parpose of fixation is o further transform these species into physically and
chanically stable solids extremely resistant to groundwater leaching. Solidified sludge
would then be transferrcd to a low level radicactive waste burial greund for disposal.
This disposal should minimize the need for any additional on-site s’ orage requirements.

Description of Waste Materials

Sludge analyses are shown in Table I. The sludge rescmbles a slurry which can he pumnp
transferred fian the lagoons.

Fixation Location

The fixaticn process will be performed in a diked area of approximately 65,000 £r.2
located West of the sanitary lagoon shown in Figure 1.3.2.1 of the existing license.
The area will be prepared by removing a layer of top soil and diking the scil to fomm
a basin to contain the snlidified sludge. Depending upon the exact dimensicns of the
basin, the diked wells will be approxivately six to eight feet high.

The basin will be surrounded by a chain link fence at least equivalent to that s rourding

the existing plant site. The total developad aren ramains less than 5% of the total
gite arca as discussed in the Westinghouse Enviromental Braluntion, March 1975.

Fixation Operations

The fixation agent is an aquecus anluble sodium silicate with a cement getting gent.
This material will be mixed with the CaF2 sludge, then sransferred to the akove .
diked basin to henden. 'This procesc has heen suctessfully used by Delaware Custon
Material, Inc. in the fixation of radicactive waste and other toxic metal wastes.

The sludige will be pump transferred from the lagoons to a mixing tank where it will be
carbined with the fixation agents. Following complete mixing, the contents will be
placed in the diked area to harden. Approximately one day is required for the material
to set up; at this point, its physical characteristics resemble a concrete mixture.
The initial fixation phase will take approximately twenty work days to corplete.

Transportation

. The stabilized sludge will be transferred fram the diked Lasin to an appy riate trans=
port vehicle using traditional earth moving equijment. The contents of eacn vahicle
will be determined by either net weight or by vonumme measurements. Transportatioo will
be performed in accordance with the current DOT requlations and license conditions.

The material will le transported to the Chem Nuclear low level radiosctive waste hamal
site in Barmwell, &. C, for disposal. This will be porformed in accordance with appli-
cable provisicns of Chem Nuclear's federal and state licenses ard intermal procedurces.
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! ‘Srsneportation (Cone.)

Approximately nine months will be required? to Lrangport e entire contents of the
East lagoon and Calcium Fluoride Lagoon #1 as shown in Figure 1.3.2,1 of the existing
license.

Radiological Safety Control

As indicated in Table 1, the uranium con nt ranges fram 330-800 ppm based upon solids,
with an average of 600 ppm.

External radiation levels are at or near background. However, radiation surveys of
firation operations and the perimeter will be performed to verify the expected low ex-
posure rates.

Internal exposures will be controlled bv limiting airborne concentrations to well below
moximum permissible concentrations. For soluble ursnian the M°C for occupational w2~
posure is 0.2 mgU/m3 (10 CFR 20, Appendiz B, Note 4). For inscluble uranium, ths= MPC
for cocupational exposure is 0.07 mgU/m3 (based upon a specific activity of 1.4 uCi/g
for 2.6% enriched uranium). Using the MPC for inscluble uranium and a r,luc‘.ge concen=
tration of 800 ppm uranium, an airborme concentration of 87 mg sludge per md is re-
quired to reach MPC. This vaiue is considerably higher than the reccmmended Threshold
Limit Values (TLV's) for fluorides (2 mg/m?) and calcium oxide !5 mg/md). It is aleo,
highar than the limit of 10 my/m3 for normal nuisssnce type dusts such as paper fibers,
portland cement, starch, etc. Thus, the limi ting factor is the chanicel nature of the
dust, not that it is contaminated with wanium; and routine dust control measures should
be sufficient.

No airborme problems are expected €rom the sludge removed from tho lagoons since the

e

material is in an cousous form, Dollowing fixation, some arying of the naterial may

occur; however, at this point, both the fluorides and uranium are physically and chemically

borded,

Air sampling will be serformed where there is a potential for airborne uraniva axd/or
fluorides. Typically, continuous air sampling will be established to nonitor the area
surrounding the diked basin. In addition, air sanpling will be performed to monitor
the transfer of fixed sludge from the basin to the transport vehicles. Air sampling
may be reduced if experience shows that the potential for airborne is minimad. Any
such modifications in the surveillance program will be based on an evaluation by the
Radiation Protection Component based upon criteria in subparagravh 3.1.2 of the existing
license.

Nuclear Safety Control

The results of detailed sampling of the lagcons have shown that the uranium is rather
uniformly mixed with the Cal';. Based upon sampling at various depths in the lagoens,
no settling of the uranium has been detected. Due to the canplete mixture of aranium
within the sludge, criticality is considered inpossible. The fixation process should
further immobilize th> uranium.

The nuclear safety of the sludge is assured by the following (1) the concentration of
uranium is less than 0.002 uCi/gram which is the upper limit for "radicsctive material®
as defined in DOT requlations 49 CFR 173.389 {(¢) and (2) the water content assures that
the sludge will always be over moderated (H/U-235>-10,000).



mnmm. repreventative soil samples will be taken and analyzed for

. uranium and fluorides to establish the bascline coaditions. Following remval of the

b treated sludge from the basin, the soil will be sampled for both uranium and fluorides

mwmﬂ!:entoflwdnginmwml An evaluation will then be made to I
detemmine the inpact of the residual uranium ard fluoride on the enviromment. ‘The

evaluation will include the potential leaching of these components into the water table

— ' and the dispersion into the atmosphere under drying conditions.

- Typically, the evaluations will use conservative assumptions for movement of the contami- |
g nants through the soil and into the water table. Decontamination will be copducted to '

£ maintain average ground water concentrations below 5 mg per liter for fluorides and less
. than MPC for unrestricted areas for uranivm. For airborne, resuspansion of the material
- into atmosphere will be calculated undor unusual drving conditions accanpanied by high
3 wind conditione, Decontamination will be conducted to maintain air concentrations below
' 2 mg per m3 fluorides and less than MC a for unresiricted areas for uranium,

| Samples of treated sludge have been subjected to leaching studies in which deionized
watcr was passed through the sludge and filtered. The leachate was subjected to de~
layed neutron analysis with uranium concentration balow the detection limit of 0.003
pan.  Consoquently, no leaching problans are evpected.

' Test wells "downstresm™ of the diked hasin will monitor any migration of fluorides and |
uranium into the water table. Typically, the wells are 60 feet deep and extend into j
the water table. In additicn, ground water samples will be collected from a ditch which :
is locatod “"downstream" of the basin. Well water ard groundwater samples will be collectod
quatterly and analyzod for fluworides and gross alpha. Action levels will be consistent
with the linits described above for water concentrations, :

No envirciment:l airborne probleie ore anticipated, The air sarpling prooran descriled
| under "Radiological Safety Control" above should Le adeqpate to verify the expected low
) airborne . vels. If residia) levels dictate, continmwus envirormental air sampling ;
R will be established to moritor any matarial resuspended into the air., Action lowels will

be congistent with the liaits described above for airborne concontrations. It is expected
b that the basin arca will e retained as the area for futnre fixation opera’ions. Conse= _

: quently, the site will be maintained as a “"Restrict=d Area" as defined in subparaaraph ,'
2.1.1 of the existing license.
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Total Uranium Content, Dry Basis

% Solids

Approximate V=235 Enrichment 2.6

Srecific Gravity Raw Sludge b I |




