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TECHNICAL REQUIREMENT

Fiesile Material Mase Balance Across the LWTS Evaporator

APPLICABILITY

This Technical Requirement (TR, applies to the accumulation of fissile
plutonium and fiseile uranium in the Ligquid Waste Treatment System (LWTS)
between the evaporator feed tark and the concentrates tank (specifically, the
accumulation of fissile plutonium and fissile uranium in the evaporator).

QBJECTIVE

To maintain a mass inventory for fissile plutonium and fissile uranium in the
LWTS between the evaporator feed tank and the concentrates tank and,
specifically, to limit the accumulated mase. as a deposit of fissile plutonium
to less than 450 g and fiseile uranium to less than 1.5 kg in the evaporator.

REFINITIONS

Alpha Plutonium - Pu=-238 plus Pu~239 plus Pu~240 plus Pu-242

Fissile Plutonium - Pu-239 plus Pu-241

Fissile Uranium - U-233 plus U-238%

Deposit = a solid form of salt which cannot be essily rinsed or flushed from a
vessel

Total Uranium - all isotopes of uranium

Weekly - at least once every 7 daye (168 hours), but not to exceed once every
8 days (152 hours)

LIMITING CONDITIONS FOR OFERATION (LCOS)

For the evaporator to process radioactive waste, the accumulated fissile
plutonium and fissile uranium masses, as deposite in the evaporator (31017),
mist be less than 450 g and 1.5 kg, respectively.

SURVEILLANCE REQUIREMENTS (SRs)

(Reference LCO) During processing of each batch, at leagt one representative
sample of liquid from the evaporator feed tank (e.g., 5D~15B or 35104) and the
concentrates tank (e.g., 5D-15A1 or 5D~15A2), as appropriate, shall be taken
and analyzed for alpha plutonium and total uranium. A fiesile mass balance
shall be calculated and documented based on these samples and the volume
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processed, A cumulative fiseile plutonium and fissile uranium mass inventory
for the LWTS between the evaporator feed tank and the concentrates tank shall
also be maintained.

RECOVERY ACTIONS

(Reference LCO) An independent evaluation shall be performed and documented
to assess the maes inventory. Proposed corrective actions shall be approved
by the Radiation and Safety Committee and the actions documented prior to
resumption of radiocactive waste processing activities.

BASIS

This TR implements the controls neednd to limit the accumulated fieeile mass,
as a deposit, in the evaporator. By limiting the accumulated masses of
fissile plutonium and fissile uranium to less than 450 g and 1.5 kg,
respectively, between the evaporator feed tank and the concentratec tank, the
accumulation in the evaporator is also limited to this amount.

During trending analysis of process data from the IRTS in early November,
1980, it was observed that the concentration of dissolved plutonium and
uranium in Tank 8D-2 had increassd. On November 14, 1990, the cbservation was
categorized as an Unusual Occurrence per DOE Order $000.3A, "Occurrence
Reporting and Processing of Operation Information". An Occurrence Report was
issued (WVNS-90-0026, LWTS-90-0001), and the IRTS was placed in standby
pending the completion of an investigation. The investigation was completed
and it was estimated that 1552100 g total plutonium and 1,886 g (upper bound)
total uranium had resulted in a salt deposit on the surfaces of the evaporator
{(Mahoney, 1991). Acid washing the evaporator removed Pu and U and establishe?
a lower initial inventory of fissile material prior to resumption of
radicactive waste processing.

Criticality analyees of the evaporator were completed and indicated that the
evaporator was in a highly subcritical state with 460 g fissile plutonium and
1,886 g of fissile uranium present (Caldwell, 1991; Yuan, 1991). The expected
maximum liquid concentration of fissile plutonium and fissile uranium will add
less than 20 g of fissile material at the maximum working volume of the
evaporator during sludge wash solution processing. The limits in the LCO of
450 g of fiesile plutonium and 1.5 kg of fissile uraniuw can be considered a
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