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PROCESS SAFETY REQUIREMENT - 6,

TITLE: Fissile Material Packaging and Storage Requirements

,

CRITERIA: Prevention of criticality during handling and storage of waste
containing fissile materials. (PSR Criterion 3.a.)

UNACCEPTABLE EVENTS: Accumulation of potentially critical concentrations of
fissile materials contained in waste packages.

Process Safety Requirement -6 Page No.

APPLICABILITY 2. . . . . . . . . . . . . . . . . . . . . . . . . .
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PROCESS SAFETY REQUIREMENT

FISSILE MATERIAL PACKAGING AND STORAGE REOUIREMENTS

APPLICABILITY

This Process Safety Requirement (PSR) applies to the packaging and storage of TRU and

suspect TRU material.

OBJECTIVE

The objective of this PSR is to assure that radioactive wastes containing fissile

material are packaged and stored in a suberitical configuration through geometric and

administrative controls.

SPECIFICATIONS I

|

|

1. LIMITING CONDITION FOR OPERATION

The total mass of fissile material to be packaged in a waste container, to be j

stored in the Lag Storage Facility, shall not exceed 125 g for a White

55-gallon Drum and 200 g for a White Rectangular Box without prior written

approval of the Radiation Protection Manager.

ACTION

If the total mass of fissile material in a waste package stored in the Lag

Storage Facility is found to exceed the specified limit, IMMEDIATE notification

shall be made to the Waste Management Manager and the Radiation Protection

Manager. The Radiation Protection Manager shall IMMEDIATELY evaluate the waste

package and provide a written evaluation for the waste package.

SURVEILLANCE REOUIREMEHI

TRU and suspect TRU waste packages shall be sampled and/or analyzed per an

approved procedure or methodology before storage in the Lag Storage Facility to
determine the fissile material content of the waste. The mass determination

shall be documented, by the waste generator, before moving the waste container

into the Lag Storage Facility.

O
PSR:0004195.01
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2. LIMITING CONDITION FOR OP' RATION

The total mass of fissile material to be packaged in a waste container, to be

stored in the Lag Storage Pacility, shall not exceed 200 g for a White

55-gallon Drum and 350 g for a White Rectangular Box.

ACTION

If the total mass of fissile material in a waste package stored in the Lag

Storage Facility is found to exceed the specified limit, all operations in the

Lag Storage Facility shall be stopped IMMEDIATELY. IMMEDIATE notification

shall be made to the Waste Management Manager and the Radiation Protection

Manager. Operations shall not be permitted to resume until written permission

from the Radiation Protection Manager is obtained.

SURVEILLANCE REOUIREMENT

Same as for SURVEILLANCE REQUIREMEh"r 1.

3. LIMITING CONDITION FOP OPERATION

The height of an array of containers which potentially contains fissile

materials-(TRU waste containers) shall be limited to four tiers.

ACTION

If TRU waste containers are found to be stored in an array having a height

greater than four tiers, IMMEDIATE notification shall be made to the Waste

Management Manager and the Radiation Protection Manager. All operations in the

Lag Storage Facility shall be stopped IMMEDIATELY and shall not be permitted to

resume until written permission from the Radiation Protection Manager is

obtained.

SUPNEILLANCE REOUIREMENT

Arrays of TRU waste containers shall be inspected ANNUALLY per an approved

procedure.

bn
U
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4. LIMITING COf7DITION FOR OPERATION

The total mass of fissile material as Chemical Process Cell (CPC) floor debris
in HI-VAC collection containers in the General Purpose Cell shall be less than
or equal to 680 grams.

ACTION

If it is determined that the total mass of fissile material as Chemical Process
Cell floor debris in HI-VAC collection containers in the General Purpose Cell

is greater than 680 grams, IMHEDIATE notification shall be made to the Main

Plant Operations Manager and the Radiation Protection Manager.

SURVEILLANCE REOUIREMENT

An inventory of fissile material in CPC floor debris in HI-VAC containers in

the GPC shall be maintained per an approved procedure.

BASIS

Fissile material mass limits are required to assure that a criticality cannot occur

under routine waste packaging and storage operations and for all credible off-normal

and accident scenarios. All packaged fissile material falls under the TRU and

suspect TRU waste categories at the WVDP. Effective neutron multiplication factors

generated for a large drum array predicted an adequate margin of safety for uranium

and plutonium contaminated wastes limited to 200 grams fissile per drum

(Reference 2). The margin of safety is significantly reduced for arrays of drums

comprising high concentrations of fissile material which occupy less than 20 percent
of the drum volume. The margin of safety is also significantly reduced for White

55-gallon Drums with dimensions smaller than inside diameter of 22.5 inches and a

height of 33.25 inches, and White Rectangular Boxes with dimensions smaller than a

length of 68 inches, a height of 54 inches, and a depth of 34.5 inches. Separate

limits for these conditions must be developed on a case-by-case basis and approved by

the Radiation and Safety Committee prior to implementation or upon discovery.

O
PSR:0004195,01
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%< f Radiation and Safety Committee approval is n2L required for packages with dimensions
| larger than 22.5 inches long, 22.5 inches wide, and 33.25 inches high (i.e., larger

| than a White 55-gallon Drum) and with total fissile mass less than 125 grams that
| occupies at least 20% of the package volume. Further, Radiation and Safety Committee

| approval is not required for packages with dimensions larger than 68 inches long, 54
| inches high, and 34.5 inches deep (i.e. , larger than a White Rectangular Box) and
| with total fissile mase less than 200 grams that occupies at least 20% of the package

| volume.

The analyses to determine the criticality safety of arrays of drums and boxes have

been performed using the mass limits stated in the limiting conditions for operation

and with the corresponding container dimension as given above. The package limits

presented were developed in criticality safety analyses identified in References 1,

2, and 3. These evaluations were checked by an independent reviewer and approved by

the Radiation and Safety Committee.

The limits of 200 grams fissile material for a TRU waste drum and 350 grams fissile

material for a TRU waste box have been shown to be critically safe for an infinite

array of containers under normal operating and accident conditions, provided the

height of the array is four tiers or less. To provide a greater margin of safety,

administrative controls were established that limit the mass of fissile material to ]

125 grams per drum and 200 grams per box (Reference 3).

Methods for complying with these limits may vary. In some instances the material to

be packaged may be sampled and subjected to radiochemical analysis for specific

nuclide determination. In other cases, survey data may be correlated to fissile

content using scaling factors based on radiochemical data and appropriate and
i

conservative assumptions. The sampling / analysis procedure or methodology proposed

for demonstrating compliance with this PSR requires approval by the Radiation

Protection Department.

ATTACHMENT

Hone.
O

U
|
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