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Washington
TRU Solutions LLC TP:05:02021

UFC:5822.00

June 8, 2005

Mr. M. Rahimi, Project Manager
NMSS/SFPO, Mail Stop 013D13
U.S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Rockville, MD 20852-2738

Subject: REVISION 21 OF THE TRUPACT-Il SHIPPING PACKAGE APPLICATION,
DOCKET NO. 71-9218 (TAC No. L23774), AND REVISION 4 OF THE HalfPACT
SHIPPING PACKAGE APPLICATION, DOCKET NO. 71-9279 (TAC No. L23775)

Reference 1:

Reference 2:

Reference 3:

Letter from M. L. Caviness to M. Rahimi dated October 4, 2004, subject:
Application for Revision 21 of the TRUPACT-Il Shipping Package, Docket
No. 71-9218, and Revision 4 of the HalfPACT Shipping Package, Docket
No. 71-9279

Letter from M. Rahimi to M. L. Caviness dated December 21, 2004, subject:
Request for Additional Information on TRUPACT-I1 and HalfPACT Amendment
Requests

Letter from P. C. Gregory to M. Rahimi dated March 4, 2005, subject: Response
to NRC Request for Additional Information on Revision 21 of the TRUPACT-Il
Shipping Package Application, Docket No. 71-9218 (TAC No. L23774), and
Revision 4 of the HalfPACT Shipping Package Application, Docket No. 71-9279
(TAC No. L23775)

Dear Mr. Rahimi:

Based on recent internal analysis, Washington TRU Solutions LLC, on behalf of the
U.S. Department of Energy (DOE), hereby submits revisions to the responses to the Request
for Additional Information (RAI) submitted on March 4, 2005 (Reference 3). Specifically, the
portion of the application related to a reduced Gflam value for containers meeting a high-dose
criterion of 1.2 watt*years is being withdrawn. This withdrawn portion of the application includes
Content Code SQ 156 and the Shaw Environmental, Inc., report (Appendix C of the
March 4, 2005, submittal) that provides the justification for the reduced Gnam value.

Revised responses to specific RAI impacted by this change are addressed in Attachment A,
along with the associated revised pages (Attachment B), and replace the corresponding
responses previously submitted on March 4, 2005. This letter includes the following
attachments: I SC)|
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* Attachment A provides revised responses to the following RAI numbers:
o CH-TRU Payload Appendices, Appendix 6.12:

Response to RAI 1-2 has been revised to state that the Shaw Environment, Inc.,
report has been withdrawn and no new reduced G values are being requested in this
application. t

Response to RAI 1-6 has been revised to reflect the deletion of Content Code
SQ 156 from the application. Resulting changes to Appendix 6.12 have been made.

o Shaw Environmental, Inc., Report:
Responses to RAI 1-1 through RAI 1-5 and RAI 1-7 have been revised to note that
the Shaw Environment, Inc., report has been withdrawn and no new reduced
G values are being requested in this application.

Response to RAI 1-6 has been revised to note that the Shaw Environment, Inc.,
report has been withdrawn and no new reduced G values are being requested in this
application. In addition, the response has been revised to address the precision with
which measured data is known.

Response to RAI 1-9 has been revised to discuss the applicable minimum amount of
time required for use of the dose-dependent G values. In addition, the application of
the dose-dependent G values to derive decay heat limits and the methodology to
ensure compliance with the 5-percent hydrogen limit are discussed.

* Attachment B provides the revised documents.

Technical changes necessary to specifically address this clarification of previous responses to
the RAI are indicated by red-lining in the margin of the documents ("l'). All technical changes
made to the documents in the original submittal of this application are also indicated by red-
lining in the margin of the documents ("l").

As noted in previous application submittals, an NRC/DOE agreement exists to waive applicable
review fees.

If you have any questions regarding this submittal, please contact Mr. B. A. Day of my staff at
(505) 234-7414.

Sincerel

iMY X
P. C. Gregory, Manager
Packaging Engineering

DVS:cIm

Attachments

P.O. Box 2078 * Carlsbad, New Mexico USA 88221-2078
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cc: M. A. Italiano, CBFO

P.O. Box 2078 * Carlsbad. New Mexico USA 88221-2078
Phone: (505) 234-7200 * Fax: (505) 2347083
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ATTACHMENT A

REVISED RESPONSES TO RAI

Responses to the following RAI have been revised based on recent internal analysis
resulting in the withdrawal of the portion of the application related to a reduced Gflam
value for containers meeting a high-dose criterion of 1.2 watt*years. This withdrawn
portion of the application includes Content Code SQ 156 and the Shaw Environmental,
Inc., report that provides the justification for the reduced Gnam value.

CH-TRU Payload Appendix 6.12 RAI 1-2

Revised Response:
The Shaw Environmental, Inc., report has been withdrawn from the application
and no new reduced G values are being requested in this application.

CH-TRU Payload Appendix 6.12 RAI 1-6

Revised Response:
Content Code SQ 156 has been withdrawn from the application. The response
previously provided (with the March 4, 2005, submittal) remains valid with the
exception of the deletion of references to Content Code SQ 156 within the
response. Appendix 6.12 has been revised to delete text referring to Content
Code SQ 156 and to a new reduced G value.

Shaw Environmental, Inc., Report RAI 1-1 through RAI 1-5 and RAI 1-7

Revised Response:
The Shaw Environmental, Inc., report has been withdrawn from the application
and no new reduced G values are being requested in this application.

Shaw Environmental, Inc., Report RAI 1-6

Provide a detailed supporting calculation that shows the evaluation of the
Flammable Gas Generation Rate (FGGR) for drum SR610641 identified in
Appendix A of the report. Address the precision with which each measured data
(ppm, watts, etc.) is known.

The decay heat for this specific drum is quoted up to four significant digits (i.e.,
0.3728 watts). Is this based on measurement or process knowledge?

Revised Response:
The Shaw Environmental, Inc., report, including the data presented in
Appendix A, has been withdrawn from the application and no new reduced
G values are being requested in this application.
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Attachment A (Continued)

Responses to RAI

The basis for the number of significant digits and precision for decay heat and
flammable gas generation for TRU waste is summarized below:

DECAY HEAT: Decay heat is calculated from the assayed value of the isotopic
inventory in an individual payload container and reported to four significant digits.
The precision of the measured value is primarily a function of the total
measurement uncertainty (TMU) of the specific assay system used to make the
measurement and the waste matrix being assayed. Each assay system is
required to have a report that describes the uncertainties that are included in the
determination of the TMU for that particular assay system. These uncertainties
typically include counting statistics, calibration source, isotopic, self-absorption,
matrix non-homogeneity, and source distribution. The TMU is added to the
decay heat value and this value is compared to the CH-TRAMPAC decay heat
limit.

HEADSPACE GAS ANALYSIS AND GAS GENERATION RATE: Headspace
gas analysis and gas generation rate determination are governed by the Quality
Assurance Program Plan for TRUPACT-I1 Gas Generation Test Program, which
establishes quality assurance objectives (QAOs) for these measured parameters,
including precision, accuracy, representativeness, completeness, and
comparability. The QAO for precision of the measured or calculated
hydrogen/methane and total gas generation rates shall be less than or equal to a
relative percent difference of 25 percent. The QAO for accuracy of the measured
or calculated hydrogen/methane and total gas generation rates shall be between
70 to 130 percent recovery. In the case where a gas generation rate is not
measured directly but calculated from knowledge of other measured or estimated
parameters, the requirements of precision and accuracy listed above shall be
met as demonstrated through an error propagation analysis. Headspace gas
concentrations and gas generation rates are reported to four significant digits.

Shaw Environmental, Inc., Report RAI 1-9

Identify the minimum amount of time (in years) that must have passed before a
drum can be classified as low-, intermediate-, or high-dose wattage.

Decay heat alone does not qualify the level of dose the internal waste material
has been exposed to.
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Attachment A (Continued)

Responses to RAI

Revised Response:
The Gnam value for high-dose wattage proposed for Content Code SQ 156 has
been deleted from the application. A reduced Gflam value due to matrix depletion
remains applicable only when the dose is Ž0.012 watt*year (previously referred
to by the application as Intermediate" dose to distinguish from the proposed
'high' dose).

The minimum amount of time applicable to TRU wastes to meet the
0.012 watt*year dose criterion is discussed under the following sections.

Minimum Time Observed in Literature of Dose-Dependent Experiments
A compilation of literature with regard to G value studies is presented in
Appendix 3.1 of the CH-TRU Payload Appendices. This literature selection
includes documented Gflam value decreases with time, which vary based on the
experiment and the total decay heat loadings used. For example, Kazanjian
observed a Gnam value decrease for polyethylene from 1.3 to 0.7 in 36 days
(Section 3.1.4.1.1.2 of the CH-TRU Payload Appendices). Bibler observed a
50+ percent reduction in the Gtot0 value for paper tissue (cellulose) in 17 days
(Section 3.1.2.3.1.5 of the CH-TRU Payload Appendices).

Long time periods to observe G value decreases are generally associated with
experiments either with low decay heat loadings or with Gflam value decreases
well below the dose-dependent Gflam value of 1.09 that is currently used for solid
organic TRU wastes. For example, one experiment for shredded polymethyl
methacrylate (PMMA) showed a Gflam value decrease from 0.4 to 0.2 in 450 days
(Section 3.1.4.5.1 of the CH-TRU Payload Appendices).

Dose-Dependent Experiments Used to Derive the Watt*Year Criterion for
TRU Wastes
The literature summarized in Appendix 3.1 of the CH-TRU Payload Appendices
documented several cases of dose-dependence of G values (with the time at
which depletion was observed or recorded depending on the individual
experiment). However, as summarized in Appendix 3.2 of the CH-TRU Payload
Appendices, the dose-dependent G values used in the TRUPACT-I1 and
HalfPACT Safety Analysis Reports were determined from strictly controlled
experiments designed to arrive at dose-dependent G values applicable to TRU
wastes. The experiments used pure materials that are typically present in
wastes contaminated with TRU isotopes (e.g., polyethylene, polyvinyl chloride,
cellulose). In these experiments, the G value decreased by a factor of 2 in less
than 30 days.
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Attachment A (Continued)

Responses to RAI

For all matrices, the dose-dependent G values were achieved after a dose of
0.006 watt*year. This number was doubled in setting the watt*year criterion in
use in the TRUPACT-Il Safety Analysis Report (SAR).

Containers meeting the 20.012 watt*year criterion must still comply with the
decay heat limits associated with the dose-dependent G value. In theory, the
higher the container's decay heat loading, the shorter the time required to meet
the watt*year criterion. In practice, the scenario of a very high-loaded waste
container being immediately shipped after waste generation does not exist for
TRU waste for the following reasons:

* TRU waste to be transported in the HalfPACT or TRU PACT-Il for disposal at
the Waste Isolation Pilot Plant (WIPP) was generated from defense-related
activities at various DOE sites with the waste matrix irradiated for several
years before shipment (i.e., as opposed to the limited time for matrix depletion
associated with the experiments).

* TRU waste containers destined for disposal at WIPP are required to undergo
the WIPP characterization and certification program prior to shipment. This
program results in containers being staged before actual shipment in order to
complete characterization activities including radiography, assay, and
headspace gas sampling.

* Decay heat limits and FGE limits set upper bounds on the loadings per
container (i.e., limit the watt portion of the watt*year criterion).

In summary, the minimum amount of time required for a container to meet the
watt*year criterion for use of a reduced G value in determining applicable
flammable (gasNOC) limits varies, but the watt*year criterion is appropriate in its
application to TRU waste within the characterization process and as part of the
compliance evaluation required for shipment in the TRUPACT-Il or HalfPACT
packagings. While it is possible to qualify for a reduced G value in a short
amount of time, a scenario where a TRU waste container that is very highly
loaded, complies with the flammable (gasNOC) limits associated with the
reduced G value, and is shipped immediately after waste generation does not
exist given the origin of the waste (from defense-related activities) and the TRU
waste characterization process.

Application of Dose-Dependent G Values to Derive Decay Heat Limits
The G values resulting from the dose-dependent experiments on pure materials
bound those that would be observable in TRU debris waste containers, which

A-4



May 2005

Attachment A (Continued)

Responses to RAI

typically package a mixture of waste forms (e.g., both organic and inorganic
materials). The 1.09 dose-dependent G value for solid organic wastes is based
on contamination of pure material (i.e., assumption of 100% contamination being
on the worst-case material for 14 drums in a TRUPACT-I1 payload). For
example, the dose-dependent G value of 1.09 is conservatively applied to a
container assigned to Waste Material Type 111.1 even if the contents are a mixture
of solid organics and solid inorganics.

In addition to the conservatism associated with the determination of the G values,
the watt*year dose observed in the experiments for the dose-dependent G value
was doubled for application to TRU wastes, as discussed in Appendix 3.2 of the
CH-TRU Payload Appendices. The methodology for calculating flammable
(gasNOC) limits uses a psuedo-steady state analysis that instantaneously
assumes the hydrogen concentration at the end of the shipping period is present
in the TRUPACT-Il or HalfPACT inner containment vessel (ICV) with only the
difference between this concentration and 5% hydrogen concentration allowed in
the innermost layer. The resistance values for confinement layers within a
container are also rounded up to result in lower flammable (gasNOC) limits
compared to derivation from first principles. These factors in the derivation of
flammable (gas/VOC) limits, discussed in Appendix 2.3 of the CH-TRU Payload
Appendices, ensure compliance with the 5% limit on hydrogen in a conservative
manner.
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ATTACHMENT B

REVISED DOCUMENTS
(Two Hard Copies and Seven CDs in Adobe PDF Format)

* TRUPACT-Il Safety Analysis Report, Revision 21 (May 2005)
* HalfPACT Safety Analysis Report, Revision 4 (May 2005)
* Contact-Handled Transuranic Waste Authorized Methods for Payload Control

(CH-TRAMPAC), Revision 2 (May 2005)
* CH-TRU Payload Appendices, Revision 1 (May 2005)
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