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ATTN: Document Control Desk
Director, Spent Fuel Project Office
Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Subject: RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION FOR
REVISION 23 OF THE TRUPACT-II SHIPPING PACKAGE APPLICATION,
DOCKET NO. 71-9218, TAC NO. L24643, AND REVISION 6 OF THE
HalfPACT SHIPPING PACKAGE APPLICATION, DOCKET NO. 71-9279,
TAC NO. L24642

References: 1. Letter from T.E. Sellmer to Document Control Desk, dated April 30, 2012,
subject: Revision 23 of the TRUPACT-Il Shipping Package Application,
Docket No. 71-9218, and Revision 6 of the HalfPACT Shipping Package
Application, Docket No. 71-9279

2. Letter from R.D. Berry to T.E. Sellmer, dated November 6, 2012, subject:
Request for Additional Information for Review of TRUPACT-II and HalfPACT

Dear Sir or Madam:

Nuclear Waste Partnership LLC (formerly Washington TRU Solutions LLC), on behalf of the
U.S. Department of Energy, hereby submits an amendment to Revision 23 of the application for
a Certificate of Compliance (CoC) for the TRUPACT-II Packaging, U.S. Nuclear Regulatory
Commission (NRC) Docket No. 71-9218, and Revision 6 to the application for a CoC for the
HalfPACT Packaging, NRC Docket No. 71-9279 (Reference 1). The amendment is in response
to the Request for Additional Information (RAI) (Reference 2). The amendment consists of the
following documents:

* TRUPACT-II Safety Analysis Report (SAR), Revision 23
* HalfPACT SAR, Revision 6
* Contact-Handled Transuranic Waste Authorized Methods for Payload Control

(CH-TRAMPAC), Revision 4
* CH-TRU Payload Appendices, Revision 3.

This letter includes the following attachments:

* Attachment A - Responses to RAI
* Attachment B - Summary of Revisions
* Attachment C - Revised Documents
* Attachment D - Supplementary References

P.O. Box 2078 . Carlsbad, New Mexico USA 88221-2078
Phone: (575) 234-7200 . Fax: (575) 234-7083



Document Control Desk -2- CP: 12:03052

Individual responses to the RAI are provided in Attachment A. All technical changes made in
the RAI response are indicated by right-bars in the margin of the documents ("I") and are
summarized in Attachment B. Right-bars in the margin of the documents ("I") indicating
technical changes made to the documents in the original submittal of this application have been
retained. The revised documents are provided in Attachment C and supplementary references
are provided in Attachment D.

To facilitate implementation, it is requested that the current package CoCs be valid for use one
year from the date of issuance of the revised CoCs.

If you have any questions regarding this submittal, please contact Mr. B. A. Day of my staff at
(575) 234-7414.

Sincerely,

T. E. Sellmer, Manager

Transportation Packaging

TES:clm

cc: J.R. Stroble, CBFO
R.D. Berry, USNRC

P.O. Box 2078 . Carlsbad, New Mexico USA 88221-2078
Phone: (575) 234-7200 . Fax: (575) 234-7083



ATTACHMENT A - Responses to RAI

Responses to NRC Request for Additional Information (RAI) on Revision 23 of the
TRUPACT-II Safety Analysis Report (SAR), Revision 6 of the HalfPACT SAR, Revision 4 of

the Contact-Handled Transuranic Waste Authorized Methods for Payload Control
(CH-TRAMPAC), and Revision 3 of the CH-TRU Payload Appendices

Thermal:

3.1 Confirm that the filter vents are below their allowable temperature for NCT and HAC.

Page 2.5-1 of the CH-TRAMPAC (Rev. 4, April2012) states that filter vents are part of
the outer payload container and the overpack payload container, including the CCC, and
that their maximum allowable temperature is 158 deg F. Tables 4-3 and 4-5 of the
CCO-CAL-0003 calculation indicates that the vent temperature may be above this
temperature. Likewise, Tables 5-1 and 5-2 of the CCO-CAL-0003 calculation indicates
that the vent temperature may be above the allowable. The suitability of the filter vent
during NCT and HAC should be confirmed.

This information is needed to determine compliance with 10 CFR 71.71 and 71.73.

Response:

The filter vent temperature range requirement delineated in CH-TRAMPAC Section
2.5.1, Requirements, was originally selected for consistency with the operating
temperature range required in 49 CFR §173.412(c) for DOT Type A packages. Based
on the actual materials of construction for the filter vents, the allowable operating
temperature capability of the filter vents utilized in CH-TRU waste payload containers is
significantly higher than 158 OF.

The common materials of construction for the filter vents include stainless steel, sintered
stainless steel or carbon filter media, silicone adhesive, and neoprene. Of these
materials, the temperature limit is restricted by the neoprene gasket, which has an
operating temperature limit of 250 OF per Section 2.2.6 of the Parker O-ring Handbook.
A new maximum required operating temperature of 212 OF has been chosen to
comfortably bound the highest predicted NCT filter temperature of 167.1 OF (based on
the CCC gasket, which is the closest component to the filter) in Table 4-3 and Table 4-5
of CCO-CAL-0003, Criticality Control Overpack Thermal Analysis. The performance
capabilities of the filters were validated by the HAC drop testing performed on the CCO
test units, which were conditioned to a CCO temperature of more than 200 OF prior to the
test, as discussed in Section 4.6.3.2.1.3, Justification for Test Temperatures, of the
CH-TRU Payload Appendices, without any compromise to the CCC filter vent. The
temperature range requirement in CH-TRAMPAC Section 2.5.1, Requirements, has
been updated to reflect a revised upper operating temperature of 212 OF. It should be
noted that under HAC temperature conditions, the predicted CCC gasket region
temperature marginally exceeds 212 OF, but stays well below the 250 OF Parker
operating temperature limit referenced for neoprene.

3.2 Confirm that grease, lubricant, glue materials, etc. used in the package are below their
allowable (including auto-ignition) temperatures.

Pages 4.6-24 and 4.6-26 (CH-TRU Payload Appendices, Rev. 3, April 2012) indicate
that the maximum content temperature at NCT is approximately 300 deg F. Confirm that
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ATTACHMENT A - Responses to RAI

the package's greases and lubricants (per SAR page 1.2-3) and the glue that makes up
the laminated plywood dunnage, remain below their allowable temperature (including
auto-ignition temperature) during NCT and HAC. [Note: Based on the above response,
auto-ignition temperatures may have to be addressed in the CH-TRU Payload
Appendices, Appendix 6.6.]

This information is needed to determine compliance with 10 CFR 71.71 and 71.73.

Response:

The greases and lubricants discussed in Section 1.2.1.1.1, Outer Confinement Assembly
(OCA), and Section 1.2.1.1.2, Inner Containment Vessel (ICV) Assembly, of the
TRUPACT-II and HalfPACT SARs are used in the assembly of the OCA and ICV. The
maximum content temperature of 300 OF does not apply to these materials since they
are thermally far removed from the contents centerline maximum temperature, as
detailed in the CCO thermal analysis. The greases and lubricants used in the ICV and
OCV sealing regions and the CCC gasket region are exposed to NCT temperatures, per
Tables 4.6-2 and 4.6-4 of the CH-TRU Payload Appendices, which do not exceed 170 OF
and are within the allowable operating temperatures.1' 2 Under HAC, the acceptability of
greases and lubricants used in the TRUPACT-II and HalfPACT packagings were
successfully validated by test as discussed in Section 3.5, Thermal Evaluation for
Hypothetical Accident Conditions, of each SAR.

The glue that bonds the laminated plywood is required to meet AINISI/HPVA Type I
specification requirements per the CCO SAR drawing, 163-009. ANSI/HPVA Type I
requires the adhesive to undergo two boiling water cycles prior to being rapidly cooled
and then shear tested for minimum strength requirements. The CCC dunnage is
exposed to NCT temperatures, per Tables 4.6-2 and 4.6-4 of the CH-TRU Payload
Appendices, which do not exceed 161.1 OF and are within the allowable operating
temperature of 212 OF. The structural response of the glue in the CCO dunnage was
also demonstrated by the HAC drop testing performed on the CCO test units at a
temperature greater than 200 OF after being conditioned with a temperature set-point of
222.8 OF prior to the test. Under HAC, the maximum temperature of the plywood
dunnage is 209.4 OF, per Table 4.6-5 and 4.6-6 of the CH-TRU Payload Appendices,
such that the glue remains within the established allowable temperature for NCT and
well below the plywood dunnage HAC allowable temperature of 482 IF.

References:

1 Dow Corning High Vacuum Grease, Material Safety Data Sheet, Version 1.6, Dow Corning Corporation,
http://wwwl .dowcorning.com/DataFiles/090007b281 afed0e.pdf.

2 Loctite Silver Grade Anti-Seize Lubricant, Product Description Sheet, Version 1998, Loctite Corporation,
https://tds.us.henkel.com//NA/UT/HNAUTTDS.nsf/web/7A8806Al84C3F680882571870000DC2E/$File/Sil
GAL-EN.pdf.

3 Petersen Inc., Criticality Control Overpack 30-Foot Free Drop Post-Test Summary Report, Engineering
Report 8448-R-001, Rev. 1, Ogden UT, March 2011.

3.3 Confirm that the SAR's thermal analysis, including the fire HAC tests, is bounding for the
CCC/CCO payload.

a) Page 4.6-22 (CH-TRU Payload Appendices, Rev. 3, April 2012) states that the
"temperature response within the payload is a function of its thermal mass and
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ATTACHMENT A - Responses to RAI

the amount of heat passed to it by the packaging, which remains unchanged."
However, the mass of the certification test units (CTU) 55 gallon drums from the
fire HAC tests is greater than the CCO drums. Page 2.10.3-10 of the
TRUPACT-Il SAR states that the 55-gallon drums were filled to 500 lbs. Page
4.6-5 (CH-TRU Payload Appendices) states that the maximum gross weight of
the CCO is 350 lbs. The predicted temperature increase of the CCO/package
due to the HAC fire was determined by "... adding the experimentally measured
temperature differential determined from the HAC fire testing of each package to
the worst-case initial temperatures ..." from the CCO's NCT analyses. The lower
mass associated with the CCO, compared to the CTU payload, would tend to
result in greater temperature increases of the package components for a given
thermal input. Similar considerations should be applied for the HalfPACT
package. The predicted temperature increases provided in Table 4.6-5 and 4.6-6
should be updated to reflect this.

b) Provide the weight of each test unit payload (i.e., 55 gallon drum) used in the
HalfPACT fire testing.

This information is needed to determine compliance with 10 CFR 71.71 and 71.73.

Response:

a) Section 4.6.4.2, Thermal Evaluation for Hypothetical Accident Conditions, of the
CH-TRU Payload Appendices has been revised to reflect an alternate analysis
methodology that conservatively addresses the effect of the lower mass
associated with the CCO payload compared to the tested payloads for the
TRUPACT-II and HalfPACT packages. The revised packaging and payload
component temperatures reflect modest temperature increases that remain well
below all packaging and payload allowable temperatures. A revised calculation
package, CCO-CAL-0003, Criticality Control Overpack Thermal Analysis, Rev. 2,
is provided in Attachment D and presents a detailed development of the alternate
analysis methodology.

b) The table presented in Section 2.10.3.4.2, Certification Test Unit (CTU), of the
HalfPACT SAR reports a total weight for the seven 55-gallon drum payload of
7,350 pounds for the Engineering Test Unit (ETU) and 7,410 pounds for the
Certification Test Unit (CTU). Packaging Technology (PacTec) Engineering
Document ED-01 9, HALFPACK Packaging Engineering Prototype Test Report,
does not report the as-weighed values for each drum in the ETU. PacTec Test
Report TR-001, Certification Test Report for the HalfPACT Package, reports
1,050 pounds for one drum, and 1,060 pounds for the remaining six drums.

3.4 Discuss the algorithm used to define the maximum temperatures in the SAR.

Page 4.6-23 (CH-TRU Payload Appendices, Rev. 3, April 2012) indicates that the
maximum temperatures are arithmetical averages. The definition of this average
(including the extent of the modeled region that makes up the average) should be
included. The true maximum of the components should be provided.

This information is needed to determine compliance with 10 CFR 71.71 and 71.73.
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ATTACHMENT A - Responses to RAI

Response:

Although the differences between the reported arithmetical average temperatures and
the true maximum temperatures are modest (1 to 3 OF), the arithmetical average
maximum CCO component temperatures reported in Tables 4.6-1 through 4.6-4 in
Section 4.6.4.1, Thermal Evaluation for Normal Conditions of Transport, of the CH-TRU
Payload Appendices have been replaced with true maximum temperatures. The
changes apply to the following components:

* Contents Centerline Maximum

* CCC Structure Maximum

* CCC Gasket Maximum

* Plywood Dunnage Maximum

* 55-Gallon Drum Maximum

3.5 Justify the use of an "equivalent" product for the 0-rings.

Page 3.3-1 of the SAR states that Rainier Rubber, or equivalent, is used for the 0-rings.
The use of an equivalent product for the 0-rings, which are responsible for maintaining
package containment, should be justified.

This information is needed to determine compliance with 10 CFR 71.51, 71.71, and
71.73.

Response:

TRUPACT-Il and HalfPACT SAR Section 3.3, Technical Specification of Components,
refers to SAR Appendix 2.10.2, Elastomer 0-ring Seal Performance Tests, to extensively.
define the formulation qualification and standardized batch material test requirements for.
containment 0-rings. These tests ensure seal performance and justify the equivalency
of containment 0-ring seal materials with the Rainer Rubber (R0405-70) seal compound
used in the original package certification drop and fire tests.

The 0-ring seal formulation qualification tests require the containment seal material to
be evaluated at the extreme minimum of seal compression (per SAR drawing
tolerances) and extreme maximum of seal compression change (shift from NCT to HAC
conditions) at extreme temperatures (-40 OF to 360 OF) with an elevated temperature
duration of 8 hours. Additionally, the standardized batch material tests require full
compliance with ASTM D2000 testing in accordance with callout M4AA710 A13 B13 F17
F48 Z Trace Element.

3.6 Confirm that the thermal stresses associated with the CCO content of the TRUPACT-Il
and HalfPACT packages are bounded by their respective SAR analyses.

Section 4.6 of the CCO-CAL-0003 calculation indicates that the maximum thermal
stresses of the two packages were not within the scope of the calculation. A statement
should be provided that confirms whether the thermal stresses associated with the CCO
content of the TRUPACT-1I and HalfPACT packages are bounded by their respective
SAR analyses.
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ATTACHMENT A - Responses to RAI

This information is needed to determine compliance with 10 CFR 71.71 and 71.73.

Response:

Section 4.6.4.1, Thermal Evaluation for Normal Conditions of Transport, of the CH-TRU
Payload Appendices has been revised to clarify and confirm that the TRUPACT-lI and
HalfPACT SAR Section 3.4.5, Maximum Thermal Stresses, analyses are bounding for
the CCO payload.

The thermal stresses associated with the CCO content of the TRUPACT-I1 and
HalfPACT packages are bounded by the analyses referenced in SAR Section 3.4.5. The
TRUPACT-I1 is evaluated for hot thermal stresses at a maximum packaging component
temperature of 160 OF, and the HalfPACT is similarly evaluated at 170 OF. Tables 4.6-2
and 4.6-4 of the CH-TRU Payload Appendices show that for the TRUPACT-II and
HalfPACT, respectively, no packaging component temperatures with a CCO payload
exceed the previously analyzed maximum packaging component temperatures. Thus,
the existing maximum thermal stress analyses are bounding.

3.7 Provide MNOP during NCT and package pressures during HAC for the CCO content.

Section 4.5 of the CCO-CAL-0003 calculation provides equations and constants for the
determination of temperature, presumably for the calculation of MNOP. The applicant
should explicitly state the MNOP during NCT for the design shipping period and confirm
that pressures during HAC are below the allowable values for the TRUPACT-II and
HalfPACT packages.

This information is needed to determine compliance with 10 CFR 71.71, 71.73, and
71.85.

Response:

The MNOP of both the TRUPACT-Il and HalfPACT packages remains unchanged at
50 psig for the CCO content. The April 2012 amendment incorporated revisions to the
TRUPACT-Il and HalfPACT SARs by adding Tables 3.4-12 and 3.4-9, respectively, to
present an MNOP determination by analysis for the CCO payload., The curve fit
equations, provided in CCO-CAL-0003, Criticality Control Overpack Thermal Analysis,
as a function of wattage, were utilized to establish average contents, ICV wall, and ICV
air cavity temperatures used in the MNOP calculations.

Section 4.6.4.1, Thermal Evaluation for Normal Conditions of Transport, of the CH-TRU
Payload Appendices has been revised to clarify that the maximum internal pressure
analyses for the CCO payload are provided in the TRUPACT-II and HalfPACT SAR
Section 3.4.4, Maximum Internal Pressure.

The existing HAC pressure determinations for the TRUPACT-II and HalfPACT remain
unchanged by the CCO payload. HAC pressures for the TRUPACT-II were established
via measurement during the certification fire testing by utilizing pre-fire temperature
conditioning and pressurization of the package and measurement of ICV and OCV
pressures during the HAC fire event. The analysis provided in HalfPACT SAR Section
3.5.4, Maximum Internal Pressure, provides a conservatively bounding result for
HalfPACT package pressures under HAC conditions with an assumed air temperature of
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ATTACHMENT A - Responses to RAI

200 OF. Due to the fact that packaging temperatures under HAC are insignificantly
affected by the CCO payload, the results presented in TRUPACT-Il and HalfPACT SAR
Section 3.5.4 are applicable to the CCO content.

Section 4.6.4.2, Thermal Evaluation for Hypothetical Accident Conditions, of the
CH-TRU Payload Appendices has been revised to clarify that the bounding HAC
maximum internal pressure analyses for the CCO payload are provided in the
TRUPACT-Il and HalfPACT SAR Section 3.5.4, Maximum Internal Pressure.

3.8 Explain the rationale for changing the definition of "layer of confinement" and its relation
in ensuring that the package's volume is less than 5% (by volume) of hydrogen and
combustible gas.

Section 3.8 of the CH-TRU Payload Appendices (Rev. 3, April 2012) changes the
definition of "layer of confinement" from the CH-TRU Payload Appendices (Revision 2).
The rationale for this change and its relation to ensuring the package's volume is less
than 5% hydrogen or combustible gases should be provided.

This information is needed to determine compliance with 10 CFR 71.43, 71.71, and
71.73.

Response:

The revision in CH-TRU Payload Appendix 3.8, Specification for Closure of Inner
Confinement Layers, does not change the definition of "layer of confinement," but is
simply a clarification. The purpose of the clarification is to explain how the requirements
of CH-TRAMPAC Section 2.8, Sealed Containers, and the layer of confinement
definition intersect. CH-TRAMPAC Section 2.8 states "[s]ealed containers that are
greater than 4 liters (nominal) are prohibited...." The proposed text revision to CH-TRU
Payload Appendix 3.8 is intended to clearly address the logic that containers greater
than 4 liters (nominal), but not sealed, are to be evaluated as a "layer of confinement."
The four-liter size clarification to the layer of confinement definition in CH-TRU Payload
Appendix 3.8 replaces the definition of "any boundary that restricts..." with "any
boundary around a volume greater than four liters that restricts..." Text is added to
explicitly state that bags, containers, or other closed inner packagings that are less than
four liters in size are not considered as layers of confinement. The revised and
additional text in CH-TRU Payload Appendix 3.8 does not change the identification of
confinement layers or the calculations using resistance associated with confinement
layers in ensuring compliance with less than 5% (by volume) of hydrogen and
combustible gas.

A typographical error in referencing CH-TRAMPAC Section 2.8 has been corrected on
page 3.8-1 of CH-TRU Payload Appendix 3.8 (previous text incorrectly referenced
CH-TRAMPAC Section 2.6).

3.9 Confirm that the possibility of having residual liquid of 1 volume percent in the payload
container will meet the allowable pressure requirements.

Page 6.12-40 of the CH-TRU Payload Appendices (Rev. 3, April 2012) states that the
payload would be examined by radiography to "ensure the total volume of residual liquid
in a payload container is less than 1 volume percent of the payload container." Previous
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ATTACHMENT A - Responses to RAI

revisions of the CH-TRU Payload Appendices stated that radiography would be used to
ensure the absence of liquids. Considering the large volume expansion of even small
amounts of liquids to the gaseous phase, confirm that the packages would remain below
design pressure during NCT and HAC in the presence of liquids; no
discussion/calculation of this change was found in the SAR or calculation package.
Likewise, confirm that the interior payload (i.e., CCC and its restrictive vent) would
sustain the high pressure from 1% liquid expanding within the content at 259 deg F to
301 deg F (Table 4-3 and Table 4-5 of CCO-CAL-0003).

This information is needed to determine compliance with 10 CFR 71.43, 71.51, 71.71,
and 71.73.

Response:

The "Residual Liquids" requirement on page 6.12-40 of the CH-TRU Payload
Appendices was revised in the April 2012 amendment to establish consistency with the
following previously established and approved liquid requirements in CH-TRAMPAC
Section 2.6, Residual Liquids: "Liquid waste is prohibited in payload containers, except
for residual amounts in well-drained containers. The total volume of residual liquid in a
payload container shall be less than 1 percent (volume) of the payload container." The
MNOP analyses in Section 3.4.4, Maximum Internal Pressure, of the TRUPACT-I1 and
HalfPACT SARs have accounted for pressure due to liquid-vapor phase change by
assuming the presence of sufficient water for saturated water vapor at any temperature
within the ICV payload cavity. Conservatively, the pressures are obtained by accounting
for liquid-vapor phase change on the basis of water vapor condensing against the
relatively cool ICV inner shell surface from tabulated thermodynamic properties of water
and steam. Therefore, the TRUPACT-II and HalfPACT meet the allowable pressure
requirements with contents having residual liquids less than 1 percent (volume) of the
payload container.

Filter vents, including those used on the CCC, have a minimum flow rating of 35 mL/min
at 1 inch of water column differential pressure (0.036 psig) per CH-TRAMPAC Section
2.5, Filter Vents, such that any gas generation is relieved to the ICV without any
significant pressure increases. If one were to assume a perfectly insulated case in
which all decay heat were consumed by the vaporizing of the water, then the following
would be true:

= rh x Hvapor

and

M
V

where Q is the decay heat rate (40 watts = 40 J/s), rh is the mass generation rate of

water vapor, V is the volumetric generation rate of water vapor, v is the specific volume
of water vapor at 1 atmosphere (1.6 m3/kg), and Hvapor is the heat of vaporization of

water at 1 atmosphere of pressure (2257 kJ/kg). Solving for the volumetric generation
rate of water vapor:
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ATTACHMENT A - Responses to RAI

Qxv = 1701 -L
Hvapor

As stated in Section 6.12.9.2.3 of the CH-TRU Payload Appendix 6.12, Shipment of
High-Wattage CH-TRU Waste, the gas flow across a filter vent has been measured and
determined to be proportional to the pressure drop across the filter vent. The flow rates
are approximately linear up to the maximum tested differential pressure of 10 psig.
Based on this linear correlation and assuming that the generation rate of water vapor is
equal to the flow rate across the filter vent, a volumetric flow rate of 1701 mL/min
corresponds to a pressure differential of:

1701 r.L
_diff , mi x 0.036psig = 1.8 psig

35 mLmi

Therefore, the extremely conservative assumption in which all of the decay heat is
concentrated within a single payload container and consumed in the vaporization of the
liquid water predicts a theoretical pressure differential of 1.8 psig across the filter vent.
The theoretical pressure inside the CCC would be 1.8/2 = 0.9 psig due to the 20 watt
decay heat limit per CCO. This small pressure is of no consequence to the filter vent or
associated payload container.

3.10 Confirm that the alternative determinations for compliance of flammable gas generation
are equivalent.

Section 6.2 of the CH-TRAMPAC (Rev. 4, April 2012) and the "Attachment A Summary
of Revisions, CH-TRAMPAC, Revision 4, April 2012" (attachment of April 30, 2012, letter
from Washington TRU Solutions, LLC) indicates a revision in allowing a determination of
flammable gas generation. Please confirm that the different determinations are
equivalent.

This information is needed to determine compliance with 10 CFR 71.43, 71.51, 71.71,
and 71.73.

Response:

The determinations for compliance of flammable gas generation are equivalent. For
consistency, the revisions in CH-TRAMPAC Section 6.2, Methods of Compliance and
Verification, extend the current determination specified for payloads with multiple
shipping categories to payloads with only one shipping category as a practical option.
The determination of flammable gas generation limit compliance for either payload type
is unchanged by these revisions.

The Flammability Index (FI) calculation was implemented in the CH-TRAMPAC to
provide a normalized means for evaluating an assembly of payload containers assigned
to different payload shipping categories (with different individual allowable gas
generation limits). As described in CH-TRU Payload Appendix 2.4, Mixing of Shipping
Categories and Determination of the Flammability Index, an assembly of payload
containers with different shipping categories is approved by ensuring that each payload
container does not contain a flammable mixture of gases, while accounting for the
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ATTACHMENT A - Responses to RAI

properties of each of the other payload containers in the assembly, which may include
dunnage containers. For each payload container, the FI is calculated as the ratio of the
actual flammable gas generation rate to the allowable flammable gas generation rate
limit multiplied by 50,000. Thus, the FI must be a non-negative number less than or
equal to 50,000 for each payload container. The FI normalizes the different limits for
different payload shipping categories of containers in a payload to a single number
(50,000).

The FI calculation is not needed for a payload of containers assigned to a single payload
shipping category because the corresponding single gas generation limit is applied to all
containers. In this case, all payload containers have the same shipping category and
the same allowable flammable gas generation limit. However, including the option of
calculating FI values for containers in payloads comprised of a single shipping category
allows for consistent implementation in determining flammable gas generation limit
compliance. While simplified and unnecessary for payloads of a single shipping
category, the compliance determination can be performed by the same FI calculation
method for payloads of a single shipping category or of multiple shipping categories. In
all cases, the determination of flammable gas generation limits and compliance with
those limits is not changed by these revisions.

3.11 Confirm that the methodology presented in Appendix 6.12 (CH-TRU Payload
Appendices, Rev. 3, April 2012) is appropriate for the additional, proposed
configurations.

Previously, Appendix 6.12 was applied to packages with Content Codes LA 154 and
SQ 154. It is proposed that the methodology will be applied to other packaging
configurations. Please provide a brief rationale (differences between the methodologies,
appropriateness, etc.) for applying the methodology to the new configurations.

This information is needed to determine compliance with 10 CFR 71.43, 71.51, 71.71,
and 71.73.

Response:

The methodology presented in CH-TRU Payload Appendix 6.12, Shipment of High-
Wattage CH-TRU Waste, is proposed for implementation for additional packaging
configurations under Content Codes LA 154 and SQ 154 exactly as described for current
LA 154 and SQ 154 packaging configurations using the same equations for the
determination of flammable gas generation limits. A different methodology is not
proposed for additional packaging configurations. The only variable that changes in the
calculation of flammable gas generation limits for additional packaging configurations is
the number/types of confinement layers. For example, while currently approved LA 154
and SQ 154 packaging configurations include one layer of confinement or six layers of
confinement, a need may exist for additional packaging configurations with intermediate
numbers of confinement layers.

In terms of historical background, Content Code LA 154 and the packaging
configurations under it were approved in 2002 as CH-TRU Payload Appendix 6.12 under
Revision 19a of the TRUPACT-II SAR. In 2005, under Revision 21 of the TRUPACT-II
SAR, Content Code SQ 154 and its packaging configurations were added to CH-TRU
Payload Appendix 6.12, extending the logic for shipment of high wattage CH-TRU waste
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of this appendix to sites other than LANL. To date, shipments under the CH-TRU
Payload Appendix 6.12 conditions have been limited to those LA 154 and SQ 154
packaging configurations defined in Section 6.12.10, Example Content Codes, of
CH-TRU Payload Appendix 6.12. The April 2012 amendment requests the flexibility to
establish new packaging configurations under LA 154 and SQ 154 without any change
to the CH-TRU Payload Appendix 6.12 conditions, controls, methodology, or equations.
This approach is currently implemented for other CH-TRU waste (not "high wattage")
using the methodology and equations specified in CH-TRAMPAC Section 5.1, Payload
Shipping Category, CH-TRU Payload Appendix 2.2, Procedure for Determining Numeric
Payload Shipping Category, and Appendix 2.3, Derivation of Decay Heat Limits, to
determine flammable gas generation limits.

The responses to RAI 4.10 and RAI 4.11 (below) provide examples of the
implementation of the CH-TRU Payload Appendix 6.12 methodology and equations for
approved 154 packaging configurations. Limits for a new 154 packaging configurations
would be determined by the same methodology and equations, adjusting only the rff
term to reflect any difference in the number/types of confinement layers.

3.12 Provide an explanation for not including an absorption coefficient value of 0.5 for the
external 304 stainless steel in the ".rco"'files.

Table 2-12 of the calculation package lists an absorption coefficient of 0.5 for the exterior
304 stainless steel surface. This value is not observed in the HalfPACT Model.rco and
TRUPACT-II Model.rco files. An explanation should be provided.

This information is needed to determine compliance with 10 CFR 71.71 and 71.73.

Response:

Rather than defining a solar absorption coefficient value in the optical properties (i.e.,
within the .rco file) for the stainless steel material comprising the packagings' OCA outer
structure, a solar absorption coefficient of 0.5 was applied directly within two variables
that were defined in Thermal Desktop's Symbol Manager as follows:

insolation cylindricalshell = (737.5 Btu/ft2)/(12 hr) x 0.5/(12 in/ft)2 = 0.213397
Btu/hr-in 2 for the solar heat load applied to the cylindrical side surfaces of the
package that is based on 737.5 Btu/ft2 (200 g-cal/cm 2) per 12 hours in
accordance with 10 CFR §71.71 (c)(1), and includes a solar absorptivity of 0.5

insolation torisphericalhead = (1,475 Btu/ft2)/(12 hr) x 0.5/(12 in/ft)2 = 0.426794
(Btu/hr-in2) for solar heat load applied to the torispherical top surface of the
package that is based on 1,475 Btu/ft2 (400 g-cal/cm 2) per 12 hours in
accordance with 10 CFR §71.71 (c)(1), and includes a solar absorptivity of 0.5

These two variables are used in Symbol Manager as a means for, SINDA/FLUINT to
cycle the applied solar heat loads on-and-off every 12 hours for the duration of the NCT
transient thermal analysis (i.e., 1,200 hours, or 50 days).

The caseO.cc and casel.cc files for each analysis case provide a complete listing of the
units and applied variables for each case run. The units are defined at the beginning of
each .cc file.
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3.13 Provide the units found in the Thermal Desktop/SINDA/FLUINT files.

The units (deg F, kW, Btu/hr, etc.) used in the Thermal Desktop/SINDAIFLUINT files
(.tdp, etc.) should be provided.

This information is needed to determine compliance with 10 CFR 71.71 and 71.73.

Response:

The SINDA/FLUINT input files (*.inp) and thermophysical database property files (*.tdp)
files do not contain the defined units. The system of units is user-specified in Thermal
Desktop and the program internally and automatically converts all units to SI for use
within the SINDA/FLUINT program. The user-specified units are presented at the
beginning of the SINDA/FLUINT input deck file (*.cc). An example TRUPACT-II
caseO.cc file (for Case 1) defining the units is given below:

HEADER OPTIONS
C SINDA Data generated with Thermal Desktop 5.4 Patch 7o
C Generated on Thu Sep 29 08:18:11 2011
C From file: TRUPACT-II - 40W Evenly Distributed in 14 CCOs.dwg
C Case Set: Case Set 0
C TRUPACT-II package with 40 watts decay heat evenly distributed in all 14 CCOs; NCT steady state analysis without
insolation.
C TDUNITS, Energy = BTU
C TDUNITS Time = hr
C TDUNITS, Temp = F
C IDUNITS, Mass = Ibm
C IDUNITS, Length = in
C TDUNITS, Orbit = ne
C TDUNITS Pressure = psi

C TDUNITS, Force = Lbf
C TDUNITS, Angle = Degrees
C Symbol Names, Evaluated values, Input Strings, Comments
C days 0. timen/24
C floordays 0. floor(days)
C fracdays 0. days-floordays
C hrIllum 2. 2
C hrMeanAnom 248.015 248.015
C hrPos 10. 10
C hrTime 1.0864 1.0864
C hrTrueAnom 248.015 248.015
C insolation-cylindricalshell 0. (fracdays >= 0.5) ? 0.213397 : 0 Based on 737.5 Btu/ft2 (200 g-cal/cm2) per...
C insolation.torisphericalhead 0. (fracdays >= 0.5) ? 0.426794 : 0 Based on 1,475 Btu/ft2 (400 g-cal/cmn) per...
C timen 0. 0
C

Calculation CCO-CAL-0003, Criticality Control Overpack Thermal Analysis, contains a
comprehensive listing of the properties of the materials used in the thermal analyses.
The caseO.cc and casel.cc files for each analysis case provide a complete listing of the
units and applied variables for each case run. The units are defined at the beginning of
each .cc file.

3.14 Confirm that temperatures within the ICV remain below the allowable values if the
optional OCV O-ring seal is not installed.

The TRUPACT II and HalfPACT SARs indicate that the OCV O-ring seal is optional.
The CCO-CAL-0003 calculation provides a thermal analysis with the OCV O-ring seal
installed. Confirm that the temperatures within the ICV (0-ring seal, etc.) remain below
their allowable values if the optional OCV O-ring seal is not installed.

This information is needed to determine compliance with 10 CFR 71.71 and 71.73.
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Response:

Temperatures within the ICV remain below the allowable values if the optional OCV
O-ring seal is not installed. The absence of the OCV O-ring seals is of no consequence,
and temperatures within the ICV are unchanged because the following components
prevent hot gases in the HAC fire event from impinging directly onto the OCV sealing
region: outer thermal shield, ceramic fiber tape, locking z-flange, inner thermal shield,
and fiberglass insulation.

With reference to the illustration below, both the ICV seal flange assembly (depicted as
orange) and OCV seal flange assembly (depicted as green) are modeled under NCT as
monolithic components that are comprised of an upper seal flange, lower seal flange,
locking ring, and O-ring seals. Note that the ICV and OCV structures are not in direct
contact with each other (i.e., the ICV is centered within the OCV).

Close-up of ICV and OCV Seal Flanges

Due to the very close proximity and/or intimate contact of the seal flanges and locking
ring with one another for each seal flange assembly, explicit modeling of the lid and body
seal flanges and the containment and test O-rings in the ICV and OCV is not required to
accurately predict the seal region and O-ring seal temperatures.

With reference to the illustration below for the worst-case TRUPACT-II Case 4 analysis
with 40 watts decay heat evenly distributed in two laterally aligned outer CCOs (20 watts
each) located adjacent to the ICV seal flange, temperature gradients in this region of the
model under NCT are extremely small such that modeling of heat transfer from the lid
seal flange to the body seal flange in the region of the O-ring seals is adequately and
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conservatively modeled as a monolithic component. The difference between the
maximum ICV 0-ring seal temperature (i.e., the monolith) and the maximum ICV shell
temperature are within 2 OF of one another and approximately 85 OF below the allowable
0-ring temperature under NCT with insolation.

Close-up of TRUPACT-II Case 4 NCT

December 2012 A-1 3



ATTACHMENT A - Responses to RAI

Containment:

4.1 Clarify the containment components of TRUPACT-Il and HalfPACT packages.

The applicant noted in SAR 4.1.1.2 of TRUPACT-Il and SAR 4.1.1.2 of HalfPACT that
the ICV containment system consists of an innermost stainless steel vessel comprised of
a mating lid and body, the uppermost/innermost of the two main O-ring seals between
them and a brass ICV outer Vent port plug with a mating butyl O-ring seal. The staff
reviewed the SAR DWG #2077-500SNP (sheets 4/11 and 10/11) of TRUPACT-I1 and
SAR DWG #707-SAR (sheets 5/12 and 12/12) of HalfPACT and questioned that instead
of the ICV outer vent port plug, the ICV inner vent port plug should be identified as the
containment boundary. The applicant is required to clarify and explain whether the inner
vent port plug or the outer vent port plug is the containment boundary.

This information is needed to determine compliance with 10 CFR 71.33 and 71.43(f).

Response:

The primary containment components for the TRUPACT-Il and HalfPACT packages are
described in Section 1.2.1.1.2, Inner Containment Vessel (ICV) Assembly, and Section
4.1.1.2, Inner Containment Vessel (Primary Containment), of the two SARs.

As can be seen in the following illustration, the ICV outer vent port plug exposes the
payload cavity through the vent port in the lower seal flange (see also Sheet 4, Section
J-J inthe TRUPACT-II SAR drawing; the HalfPACT ICV vent port configuration is
identical). Communication occurs between the ICV exterior and interior when the outer
vent port plug is removed (see the upper figure entitled "Outer Vent Port Plug
Removed") and does not occur when the outer vent port plug is installed (see the lower
figure entitled "Outer Vent Port Plug Installed"). The wiper O-ring seal, debris shield (not
shown), and lower (test) O-ring seal are not credited as part of the containment
boundary. Only the upper O-ring seal and outer vent port plug O-ring seal comprise the
containment boundary.

The evacuation and backfill of the annulus used to establish the environment required to
test the upper (containment) O-ring seal is achieved by installing the inner vent port and
retracting (or removing) the outer vent port plug. Once testing of the upper O-ring seal is
completed, the outer vent port plug is installed and its O-ring seal is leak tested to
ensure the path from the exterior to the region above the upper O-ring seal is closed and
confirmed to be "leak tight."
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4.2 Provide information of the butyl O-ring seal or equivalent for the containment
performance against helium permeation, melting, thermal stress, freezing temperature
and radiation damage.

The applicant notes in SAR DWGs that butyl O-ring seal or equivalent (e.g., BUTYL PER
RAINIER RUBBER, BUNA-N PER MIL-R 3065, FLUOROCARBON PER ASTM D 2000,
or FLUOROCARBON PER MIL-R 25988, NEOPRENE PER ASTM D 2000, or
ETHYLENE PROPYLENE PER ASTM D 2000) are used as containment seals on ICV
vent port plug and between lid and vessel body. Given multiple types of butyl O-ring
seals used in TRUPACT-II and HalfPACT, the applicant is required to provide
information regarding the seal's containment performance against helium permeation,
melting, thermal stress, freezing temperature (-400C), and radiation damage, to meet the
containment requirements.

This information is needed to determine compliance with 10 CFR 71.35, 71.43(e), and

71.43(f).

Response:

Please refer to the RAI 3.5 response (above), TRUPACT-II SAR drawing 2077-500SNP
(sheet 1 of 11), and HalfPACT SAR drawing 707-SAR (sheet 1 of 12). Flag Note (FIN)
18 of the SAR drawings specifies the material requirements for containment O-ring
seals. The performance of the Rainer Rubber R0405-70 compound was originally
demonstrated via certification testing of both the TRUPACT-II and HalfPACT packages.
Appendix 2.10.2, Elastomer O-ring Seal Performance Tests, of the TRUPACT-I1 and
HalfPACT SARs defines the equivalency requirements for containment O-ring seals that
address hot and cold temperature performance, hardness, tensile strength, heat
resistance, compression set, and cold temperature resistance and resiliency.
Resistance to helium permeation and radiation damage are fundamental properties of
butyl materials that have been used successfully as sealing materials for many years on
nuclear packagings.

RAI 4.2 references BUNA-N, FLUOROCARBON, NEOPRENE, and ETHYLENE
PROPYLENE in relation to containment performance. None of the these materials,
specified in SAR drawing F/Ns 43 and 44, serve a containment function, but rather are
utilized for debris exclusion, handling, and/or to facilitate leak testing of the containment
seals.

4.3 Clarify the criteria using liquid penetrating testing on root pass or on both root and final
passes of non-radiographed, safety related welds in TRUPACT-I1 and HalfPACT
shippers.

The applicant notes in SAR 4.1.3.2 of TRUPACT-II (and SAR 4.1.3.2 of HalfPACT) that
the non-radiographed, safety related welds such as those that attach the ICV vent port
insert to the containment shell are examined using liquid penetrating (PT) testing on the
final pass or both the root and final passes, as applicable. The applicant is required to
clarify the criteria and distinguish the conditions that require PT testing on only the final
weld pass or require PT testing on both the root and final weld passes, to meet the
containment requirements.
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This information is needed to determine compliance with 10 CFR 71.43(e), 71.43(f), and
71.85.

Response:

The conditions distinguishing the weld inspection requirements are specified on the
TRUPACT-II and HalfPACT SAR drawings. Both welds that attach the ICV vent port
insert to the ICV shell are containment boundary welds. General note (GIN) 8 on both
the TRUPACT-II and HalfPACT SAR drawings states that "All welds (except as noted)
on the ICV (containment boundary) shall be liquid penetrant inspected on final pass in
accordance with ..." Since one of the containment welds is a "seal" weld and the other is
an "1/8-in. bevel" weld, the relatively small size of each weld dictates that they are made
in a single pass (i.e., final pass) and then PT tested per G/N 8. As defined by the
TRUPACT-Il and HalfPACT SAR drawings, other indicated welds are PT inspected on
the root and final pass in accordance with Flag Note (F/N) 9.

4.4 Replace the typo "Section 7.4" with "Sections 7.4 and 7.5" in SAR 4.1.3.1.2 Maintenance
/Periodic Leakage Rate Tests of TRUPACT-II and HalfPACT SARs.

The applicant should revise TRUPACT-II and HalfPACT "Section 7.4" in SAR 4.1.3.1.2
to "Sections 7.4 and 7.5" in the paragraph of "the ICV O-ring containment seals of the
TRUPACT-II should be leakage rate tested annually or at the time of damaged seal
replacement or sealing surface repair, as delineated in SAR 8.2.2 Maintenance/Periodic
Leakage Rate Tests, in accordance with the guidelines of Section 7.4 of ANSI N14.5", in
accordance with ANSI N14.5 (1997).

This information is needed to determine compliance with 10 CFR 71.6.

Response:

TRUPACT-II SAR and HaIfPACT SAR Section 4.1.3.1.2, Maintenance/Periodic Leakage
Rate Tests, has been revised, as suggested, to add a reference to Section 7.5, Periodic
Leakage Rate Test, of ANSI N14.5.
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Operating:

4.5 Correct the test descriptions of the pre-shipment leakage rate test as described in SAR
7.4.3 of TRUPACT-II and HalfPACT packages.

a) The applicant described in TRUPACT-Il and HalfPACT SAR 7.4.3 that the pre-
shipment leakage rate testing is performed using the gas pressure rise method
described in Section A.5.2 of ANSI N14.5. The applicant should correct the
description in Step 3 "Isolate the vacuum pump from the test volume by closing
the vacuum pump isolation valve" with "Isolate the vacuum pump from the test
volume by closing the vacuum pump isolation valve and shutting off the vacuum
pump, closing the shutoff valve and venting the suction line to atmosphere, or
other appropriate means that does not maintain a vacuum on the outlet of the
shutoff valve" to ensure the a.ccuracy of.testing.

This information is needed to determine compliance with 10 CFR 71.43(f), 71.51, and
71.87.

Response:

a) The test descriptions are correct as described in TRUPACT-Il and HalfPACT
SAR Section 7.4.3, Performing the Gas Pressure Rise Leakage Rate Test. The
leak test system used to perform the preshipment test implementing the gas
pressure rise method is performed using a specific leak test system. The use of
this specific leak test system is mandated in the DOE CH Packaging Operations
Manual (DOE/WIPP 02-3184), which delineates the requirements for the
package preshipment leak test. Use of any other test system is prohibited. The
test is performed using a semi-automatic system that performs a "self-check" of
the leak test system prior to each preshipment leak test to confirm that the
system (including valves and associated leak test apparatus hardware) is leak
tight. During the "self-check," the system looks for any leakage of the test
system that exceeds an established leak rate for the system. This "self-check"
also checks for a decreasing value in the initial pressure after all isolation valves
are closed. If the system records a leak rate that exceeds the system
established leak rate (or detects a decreasing value in the initial pressure), the
system indicates this as a failure of the system "self-check" and does not allow
the leak test system to proceed until the cause of the failed "self-check" is
repaired and a successful "self-check" is performed by the leak test system.
Implementation of this DOE-mandated specific leak test system ensures that
closure of the vacuum pump isolation valve effectively isolates the system such
that the additional steps outlined in RAI 4.5(a) are not required to ensure an
accurate test.

In the operation of high vacuum systems such as the leak test system used for
performance of these tests, it is not desirable to "break open" the vacuum system
(defined as altering the original configuration) while performing a test. Such an
action may result in an unintended change in one (or more) of the three primary
parameters of a pressure change leak test (pressure, volume, and/or time). An
unintended change in any of these parameters can lead to an erroneous "false
positive" or "false negative" leak test result.
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4.6 Provide derivation of the equation of the test time of the pre-shipment leakage rate test,
as shown in SAR 7.4.2 of TRUPACT-Il and HalfPACT packages.

The applicant determined the test time for the preshipment leakage rate test and display
the equation as t = AP (1.32) Vt in SAR 7.4.2 of TRUPACT-I1 and HalfPACT shippers.
The applicant is required to show how this equation is derived to help understand the
test requirements of pre-shipment leakage rate test.

This information is needed to determine compliance with 10 CFR 71.35, 71.43(f), and

71.51.

Response:

The derivation of the equation of the test time of the preshipment leakage rate test, as
shown in TRUPACT-II and HalfPACT SAR Section 7.4.2, Determining the Test Volume
and Test Time, is as follows. The calculational basis for the preshipment pressure rise
leakage rate test is taken from Annex B.12 of ANSI N14.5-1997, with the leakage rate,
LR, defined as follows:

3600HPs - ref-cmT/s

where V is the gas test volume (cm 3), T, is the standard temperature (25 00; 298 K), H is
the test duration (hours), P, is the standard pressure (1 atm, absolute; 14.7 psia; 760
torr), P1 is the pressure (atm, absolute) at test start, T1 is the temperature (K) at test
start, P2 is the pressure (atm, absolute) at test finish, and T2 is the temperature (K) at
test finish. (Note that 1 ref-cm 3/s is equivalent to 1 cm3/s at 25 0C and 1 atm.)

It is assumed that the test temperatures, T1 and T2, are equivalent to Ts, and the test
duration is short enough that temperature changes are negligible. By also assuming the
test duration, S, is in seconds instead of hours (thereby, eliminating "3600" in the
denominator of the above equation) and the allowable leakage rate, LR, is
1.0 x 10-3 cm3/s, air, at 1 atm (760 torr), then the above equation becomes:

LR - V(298K) ( P2  P1 )=1.0X 103 cm 3 s

S(760 torr), 298 K 298K=

This equation may be simplified to:

LR - V (p2 -P=)= 1.0 X 10-3 cm3/s
S(760 torr)

Finally, rearranging the above equation in terms of the test duration, S, results in the
following:

S (760torr)(1.0x10 3 cm3/s) (P2 - Pj) = V(1.32)AP seconds
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CH-TRAMPAC:

4.7 Provide information on how the decay heat limit of 20 watts and the corresponding
MNOPs and the flammable gas generations are determined when shipping Criticality
Control Overpack (CCO) with TRUPACT-Il and HalfPACT.

The applicant stated in Section 5.0 of CH-TRAMPAC that the design decay heat limits
for TRUPACT-II and HalfPACT are 40 and 30 watts, respectively, but the maximum
decay heat is limited to 20 watts for any single Criticality Control Overpack (CCO). The
applicant is required to explain (1) how the decay heat limit of 20 watt is determined, (2)
how the change of decay heat limit will affect the MNOPs, and (3) how the flammable
gas generations are evaluated when shipping CCO with TRUPACT-I1 and HalfPACT.

This information is needed to determine compliance with 10 CFR 71.31, 71.35, and

71.43(d).

Response:

The CCO payload is not associated with any change in the maximum total wattage
authorized for shipment in a TRUPACT-I1 or HalfPACT packaging. The total
TRUPACT-II wattage limit remains at 40 watts and the total HalfPACT wattage limit
remains at 30 watts. In the April 2012 amendment, a wattage restriction was added in
CH-TRAMPAC Section 5.0, Gas Generation Requirements, to limit the wattage of any
individual CCO payload container in the payload assembly to 20 watts. The 20-watt limit
for any individual CCO payload container was determined as a result of the CCO
thermal analyses and was implemented to ensure that the temperature of CCO materials
remained within their allowable limits. In addition to the individual CCO payload
container 20-watt limit, any assembled CCO payload is also required to meet the
maximum total 40-watt or 30-watt limit per TRUPACT-II or HalfPACT package,
respectively.

The MNOP for the TRUPACT-I1 and HalfPACT remains unchanged with the CCO
payload at 50 psig. As detailed in the RAI 3.7 response (above), the affect of the CCO
payload on MNOP of the TRUPACT-I1 and HalfPACT was evaluated and provided in
TRUPACT-Il and HalfPACT SAR Section 3.4.4, Maximum Intemal Pressure.

For the CCO, as well as for all other container types, compliance with both the design
decay heat limits (i.e., 20 watts per CCO and 40 or 30 watts per TRUPACT-II or
HalfPACT package, respectively) and the flammable gas generation limits is required.
Compliance with flammable gas generation limits is evaluated for the CCO by the same
method as for any other payload container type based on the number of confinement
layers and associated resistance, ICV void volume, waste material, and shipping time
per the methodology defined in CH-TRAMPAC Section 5.0.
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4.8 Provide a table to list the waste types that do not require aspiration as a reference.

The applicant notes in Section 5.3 of CH-TRAMPAC that the payload containers that
have been stored in an unvented condition (no filter and/or unpunctured liner) shall be
aspirated for the specific length of time to ensure equilibration of any gases that may
have accumulated in the closed container. For payload containers with waste types in
packaging configurations that do not generate any flammable gas, aspiration is not
required. The applicant should provide a table, listing the waste types that do not
require aspiration, as a reference for site users to follow.

This information is needed to determine compliance with 10 CFR 71.31 and 71.43(d).

Response:

Waste Material Type 11.2 is the only waste type that does not generate flammable gas,
for which aspiration is not required or applicable. As specified by CH-TRAMPAC Table
5.1-1, CH-TRU Waste Material Types and G Values, Waste Material Type 11.2 is defined
as "solid inorganic materials in metal cans." To clarify the exemption to the aspiration
requirement, the referenced text in CH-TRAMPAC Section 5.3, Venting and Aspiration,
has been revised as follows: "For payload containers with Waste Material Type 11.2
packaged in metal cans (which does not generate any flammable gas), aspiration is not
required."
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CH-TRU Payload Appendices:

4.9 Verify the statements of thermal decomposition for plastics and polymers shipped in
TRUPACT-Il or HalfPACT package.

The applicant addressed in App. 6.6.3 of CH-TRU Payload Appendices that as thermal
decomposition proceeds for plastics and other polymers, the solid residues of
carbonaceous char, inorganic, or a combination of both are left behind. The chars can
slow down thermal decomposition and the inorganic residues can form glassy layers to
protect the underlying layers from thermal breakdown. Because of these effects, gas
generation due to thermal degradation of waste materials is negligible even at much
higher temperature (up to 1 00°F) above the threshold decomposition temperature. The
applicant should provide the references to support the statements in CH-TRU Payload
Appendices.

This information is needed to determine compliance with 10 CFR 71.31 and 71.43(d).

Response:

The statements of thermal decomposition for plastics and polymers shipped in
TRUPACT-II or HalfPACT packages in Section 6.6.3, Threshold Decomposition
Temperatures for Plastics and Other Polymers, of CH-TRU Payload Appendix 6.6,
Thermal Stability of Payload Materials at Transport Temperatures, are directly
referenced from Chapter 7 of the SFPE Handbook of Fire Protection Engineering, which
is cited in Section 6.6.3 as Footnote 4. A copy of this reference is provided in
Attachment D.

4.10 Provide the bounding calculations of flammable gas generation rate limit and decay heat
limit per drum for the Content Code LA 154B in TRUPACT-Il package.

The applicant performed the mathematical analyses to arrive at the flammable gas
generation limits for the Content Code LA 154 when shipped by the TRUPACT-II under
the maximum 5-day shipping periods and displayed the flammable gas generation rates,
and decay heat limits in Table 6.12-3 of CH-TRU Payload Appendices for the Content
Code LA 154. The applicant is required to show the bounding calculations of flammable
gas generation rate limit and decay heat limit per drum for all Content Codes LA 154B.

This information is needed to determine compliance with 10 CFR 71.31, 71.35, and
71.43(d).

Response:

The bounding calculations of flammable gas generation rate limit and decay heat limit
per drum for Content Code LA 154B in the TRUPACT-I1 package are documented
below.

The vacuum application (evacuation) model solves Equations (1) through (14) in
Section 6.12.9, Derivation of Gas Generation Limits for Content Codes LA 154 and
SQ 154, of CH-TRU Payload Appendix 6.12, Shipment of High-Wattage CH-TRU Waste.
The vacuum application model parameter values that were used are documented in
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Section 6.12.9.2, Model Parameters, of CH-TRU Payload Appendix 6.12. The minimum
12-hour vacuum process is analytically based on the minimum time required to reach the
required final evacuation pressure. Due to potential off-gassing of the waste contents
during the evacuation process, the actual time required to reach the final evacuation
pressure may be greater than 12 hours. However, the final evacuation pressure criterion
ensures that the analytically determined hydrogen concentrations at the end of the
evacuation process are achieved.

Sensitivity analyses have demonstrated that the concentration of flammable gas within
the innermost confinement layer of a payload container after the evacuation and
backfilling process, Ydo, is a linear function of the assumed decay heat per payload
container.

For each unique content code configuration the vacuum application model was run three
times with three different payload container decay heat values. The Ydo values
corresponding to payload container decay heats of 0.5 watt, 1.0 watt, and 1.5 watt are
summarized in the following table for LA 154B.

Ydo Values as a Function of Decay Heat per Drum for LA 154B

Decay Heat per Payload Container, Q Ydo
(watts) (mole fraction)

0.5 0.0044923
1.0 0.0051683
1.5 0.0058306

The linear relationship between Ydo and payload container decay heat (Q) for Content

Code LA 154B is provided by the following Ydo versus Q regression equation:

ydo = 1.3383E-03*Q(watt) + 3.8254E-03

The content code configuration dependent Ydo versus Q regression equation and
Equations 31 and 32 of CH-TRU Payload Appendix 6.12 comprise the model for
calculating the content code limits.

The derivation of the flammable gas generation rate limit and decay heat limit for a
particular payload container is an iterative process that is performed by this model. First,
a flammable gas generation rate limit (i.e., Cg) is assumed. Second, the decay heat limit
(i.e., Q) corresponding to the assumed flammable gas generation rate limit is calculated
using Equation 32 of CH-TRU Payload Appendix 6.12. The calculated decay heat limit
is then used to calculate the Ydo value from the applicable Ydo versus Q regression
equation. The Ydo value is then used in Equation 31 of CH-TRU Payload Appendix 6.12
to obtain a revised estimate of the flammable gas generation rate limit. The process is
repeated until there is no change in the values of the Ydo, Cg, and Q variables. In the
case of Content Code LA 154B, this process results in a Ydo = 0.007044, as verified
through the following analysis starting with Equation 31 of CH-TRU Payload Appendix
6.12:
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C Yd - Ydo exp{- RTtt / (PVdreff)}
(reff-+ ngentt )[1 - exp{-RTtt /(PVd reff)}]

Ntg

where,

Cg = Flammable gas generation rate limit (mole/sec)

Yd = Mole fraction of flammable gas within innermost confinement layer of container at
the end of the shipping period (set equal to 0.05)

Ydo = Mole fraction of flammable gas within innermost confinement layer of a container
after vacuum application (0.007044 mole fraction for LA 154B)

reff = Total effective resistance of the confinement layers to the release of flammable
gas [287,879 sec/mole for LA 154B calculated as sum of the resistances of 1
drum liner bag (1 x 214,133 sec/mole) + resistance of punctured rigid drum liner
(19,646 sec/mole) + resistance of 1.85E-5 mole/sec/mole fraction diffusivity filter
(54,100 sec/mole)]

ngen= Number of flammable gas generators per payload (14 drums per TRUPACT-lI)

tt= Shipping period duration (5 days = 432,000 sec for LA 154B)

Ntg = Total moles of gas in the ICV void volume calculated using the Ideal Gas Law
(101.56 mole)

R Gas constant = 0.082056 atm L mole 1 K1

T = Temperature (294 K)

P = Pressure (1 atm)

Vd = Void volume within innermost confinement layer of container (53.5 L)

Substitution of the parameter values in Equation 31 of CH-TRU Payload Appendix 6.12
results in:

exp{-R T tt/(P Vd reff)}

= exp{[(-0.082056 atm L mole 1 K 1)(294 K)(432,000 sec)]/[(1 atm)(53.5 L) (287,879
sec/mole)]}

= exp{-0.676671137} = 0.508306261

Such that:

C 0.05-0.007044*0.508306261
C (287,879 sec/mole + 14 * 432,000 sec ) [- 0.5083062611

101 .56mole
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Cg = 2.7172E-07 mole/sec

The decay heat limit corresponding to a C. of 2.7172E-07 mole/sec is then calculated
through Equation 32 of CH-TRU Payload Appendix 6.12 as:

Q = [(Cg NA)/(G molecules/100 eV)] [1.602(10)-19 watt - sec/eV]

where,

Q = Decay heat limit per container (watt)

NA = Avogadro's number (6.023(10)23 molecules/mole)

G = Geff(flam gas) = effective G value for flammable gas (1.09 molecules of
flammable gas generated / 100 eV emitted energy for LA 154B)

Q = [(2.7172E - 07 mole/sec)(6.023E + 23 molecules/mole) /(1.09 molecules/1 00 eV)] x

[1 .602(10)-19 watt - sec/eV]

Q = 2.4053 watt

Substitution of this decay heat limit in the Ydo versus Q regression equation for LA 154B
results in:

Ydo = 1.3383E-03*(2.4053) + 3.8254E-03

Ydo = 0.007044

Thus, the analysis confirms that these are the appropriate values of the Ydo, C9 , and Q
variables for the LA 154B Content Code. The limits for LA 154B are summarized as
follows:

Flammable Gas Generation
Rate Limit Decay Heat Limit
per Drum per Drum

Content Code (moles per second) (watts)

LA 154B 2.7172E-07 2.4053

4.11 Provide the bounding calculations of flammable gas generation rate limit and decay heat
limit per drum for the Content Code SQ 154F in TRUPACT-II package.

The applicant performed the mathematical analyses to arrive at the flammable gas
generation limits for the Content Code SQ 154 when shipped by the TRUPACT-I1 under
the maximum 10-day shipping periods and displayed the flammable gas generation
rates and decay heat limits in Table 6.12-4 of CH-TRU Payload Appendices for the
Content Code SQ 154. The applicant is required to show the bounding calculations of
flammable gas generation rate limit and decay heat limit per drum for Content Codes
SQ 154F.
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This information is needed to determine compliance with 10 CFR 71.31, 71.35, and
71.43(d).

Response:

The bounding calculations of flammable gas generation rate limit and decay heat limit
per standard waste box (SWB) for Content Code SQ 154F in the TRUPACT-II package
are documented below.

The vacuum application (evacuation) model solves Equations (1) through (14) in
Section 6.12.9, Derivation of Gas Generation Limits for Content Codes LA 154 and
SQ 154, of CH-TRU Payload Appendix 6.12, Shipment of High-Wattage CH-TRU Waste.
The vacuum application model parameter values that were used are documented in
Section 6.12.9.2, Model Parameters, of CH-TRU Payload Appendix 6.12. The minimum
12-hour vacuum process is analytically based on the minimum time required to reach the
required final evacuation pressure. Due to potential off-gassing of the waste contents
during the evacuation process, the actual time required to reach the final evacuation
pressure may be greater than 12 hours. However, the final evacuation pressure criterion
ensures that the analytically determined hydrogen concentrations at the end of the
evacuation process are achieved.

Sensitivity analyses have demonstrated that the concentration of flammable gas within
the innermost confinement layer of a payload container after the evacuation and
backfilling process, Yd0, is a linear function of the assumed decay heat per payload
container.

For each unique content code configuration the vacuum application model was run three
times with three different payload container decay heat values. The Ydo values
corresponding to payload container (i.e., an SWB) decay heats of 0.5 watt, 1.0 watt, and
1.5 watt are summarized in the following table for SQ 154F.

Ydo Values as a Function of Decay Heat per SWB for SQ 154F

Decay Heat per Payload Container, Q Ydo
(watts) (mole fraction)

0.5 0.0040314

1.0 0.0041409
1.5 0.0042515

The linear relationship between ydo and payload container decay heat (Q) for Content

Code SQ 154F is provided by the following Ydo versus Q regression equation:

YdO = 2.2010E-04*Q(watt) + 3.9212E-03

The content code configuration dependent Ydo versus Q regression equation and
Equations 31 and 32 of CH-TRU Payload Appendix 6.12 comprise the model for
calculating the content code limits.

The derivation of the flammable gas generation rate limit and decay heat limit for a
particular payload container is an iterative process that is performed by this model. First,
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a flammable gas generation rate limit (i.e., Cg) is assumed. Second, the decay heat limit
(i.e., Q) corresponding to the assumed flammable gas generation rate limit is calculated
using Equation 32 of CH-TRU Payload Appendix 6.12. The calculated decay heat limit
is then used to calculate the Ydo value from the applicable Ydo versus Q regression
equation. The Ydo value is then used in Equation 31 of CH-TRU Payload Appendix 6.12
to obtain a revised estimate of the flammable gas generation rate limit. The process is
repeated until there is no change in the values of the YdO, Cg, and Q variables. In the
case of Content Code SQ 154F, this process results in a Ydo = 0.004433, as verified
through the following analysis starting with Equation 31 of CH-TRU Payload Appendix
6.12:

Cg= Yd - Ydoexp{-RTtt / (PVdre,)}(reff +--g-. ) [I-exp-{RTtt i (PVd reff)}]

Ntg

where,

Cg = Flammable gas generation rate limit (mole/sec)

yd = Mole fraction of flammable gas within innermost confinement layer of container at
the end of the shipping period (set equal to 0.05)

Ydo = Mole fraction of flammable gas within innermost confinement layer of a container
after vacuum application (0.004433 mole fraction for SQ 154F)

reff = Total effective resistance of the confinement layers to the release of flammable
gas [193,228 sec/mole for SQ 154F calculated as sum of the resistances of 1
plastic SWB liner bag (1 x 125,660 sec/mole) + resistance of 4 filters in parallel
with a total minimum filter diffusivity of 1.48E-5 mole/sec/mole fraction diffusivity
filter (67,568 sec/mole)]

ngen= Number of flammable gas generators per payload (2 SWBs per TRUPACT-Il)

tt = Shipping period duration (10 days = 864,000 sec for SQ 154F)

Ntg = Total moles of gas in the ICV void volume calculated using the Ideal Gas Law
(72.54 mole)

R = Gas constant = 0.082056 atm L mole-1 K1

T = Temperature (294 K)

P = Pressure (1 atm)

Vd = Void volume within innermost confinement layer of container (53.5 L)

Substitution of the parameter values in Equation 31 of CH-TRU Payload Appendix 6.12
results in:

exp{-R T tt/(P Vd reff)}
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= exp{[(-0.082056 atm L mole-1 K1)(294 K)(864,000 sec)]/[(1 atm)(53.5 L) (193,228
sec/mole)]}

= exp{-2.01626483} =0.133151882

Such that:

O 0.05-0.004433 *0.133151882
C (193,228 sec/mole + 2*864,000sec) [1- 0.133151882]

72.54 mole

Cg = 2.6261 E-07 mole/sec

The decay heat limit corresponding to a C9 of 2.62611E-07 mole/sec is then calculated
through Equation 32 of CH-TRU Payload Appendix 6.12 as:

Q = [(Cg NA )/(G molecules/1 00eV)] [1.602(1 0)-9 watt-sec / eV]

where,

Q = Decay heat limit per container (watt)

NA = Avogadro's number (6.023(10)23 molecules/mole)

G = Geff(flam gas) = effective G value for flammable gas (1.09 molecules of
flammable gas generated / 100 eV emitted energy for SQ 154F)

Q = [(2.6261 E - 07 mole / sec) (6.023E + 23 molecules /mole) / (1.09 molecules /100 eV]x

[1.602(10)-19 watt - sec / eV]

Q 2.3247 watt

Substitution of this decay heat limit in the YdO versus Q regression equation for SQ 154F
results in:

YdO = 2.2010E-04"(2.3247) + 3.9212E-03

YdO = 0.004433

Thus, the analysis confirms that these are the appropriate values of the Ydo, Cg, and Q
variables for the SQ 154F Content Code. The limits for SQ 154F are summarized as
follows:
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Flammable Gas Generation
Rate Limit Decay Heat Limit
per SWB per SWB

Content Code (moles per second) (watts)

SQ 154F 2.6261E-07 2.3247

4.12 Provide calculations of (1) the pressure increase at 5 days and (2) the shipping time to
attain pressure limit of 50 psig for Content Code LA 154B (the bounding case) when
shipped in the TRUPACT-II package.

The applicant calculated the maximum TRUPACT-Il pressure increases under the
maximum 5-day shipping period and the shipping time (days) to attain the design
pressure limit of 50 psig for the Content Code LA 154 payloads, and presented the
calculated TRUPACT-II pressure increases and days in Table 6.12-5 of CH-TRU
Payload Appendices for the Content Code LA 154. The applicant is required to show
the bounding calculations of the Content Code LA 154B when shipped in the
TRUPACT-II package.

This information is needed to determine compliance with 10 CFR 71.31, 71.35, and
71.43(d).

Response:

The bounding calculations of (1) the pressure increase at 5 days and (2) the shipping
time to attain pressure limit of 50 psig for Content Code LA 154B when shipped in the
TRUPACT-II package are documented below.

(1) Pressure Increase at 5 Days for Content Code LA 154B

TRUPACT-Il SAR Section 3.4.4.2.1, MNOP Determination by Analysis, describes
in detail (with equations) the methodology for determining the MNOP values
presented in CH-TRU Payload Appendix 6.12, Shipment of High-Wattage
CH-TRU Waste. The derivation of the MNOP value presented in Table 6.12-5 of
CH-TRU Payload Appendix 6.12 for Content Code LA 154B is provided below
and parallels the example MNOP calculation in the TRUPACT-Il SAR Section
3.4.4.2.1.

The effective G value (total gas) at room temperature for Content Code LA 154B
(Waste Material Type 111.1) is 8.4 (from CH-TRU Payload Appendix 3.2, Effective
G Values for CH-TRU Waste Material Types). The temperature-corrected
effective G value is calculated using the following equation:

(eq )( T-TRT

G(Total, T) G(Tota, RT)e R ) (T)(TRT))

where G(Total, RT) is the effective G value at room temperature (the number of
molecules of gas generated per 100 eV of energy (molecules/1 00 eV) for target
material at room temperature), Ea is the activation energy for the target material,
kcal/g-mole, the ideal gas constant R = 1.99(10) 3 kcal/g-mole-K, T is the
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temperature of the target material (the average contents temperature), and the
room temperature is TRT = 25 °C = 298 K.

The temperature-corrected effective G value for Waste Material Type 111.1 is
calculated at the average contents temperature based on the maximum decay
heat for that waste material type. Through linear regression, using the average
drum centerline temperature data from TRUPACT-Il SAR Table 3.4-1, the
average contents temperature for a payload of 14 drums with a total payload
decay heat of 33.674 watts is 342.26 K. The coefficient of determination for the
linear model is 0.9991, which further validates the linearity of the data.

From CH-TRU Payload Appendix 3.2, the activation energy is 2.1 kcal/g-mole
(Ea = 2.1) for cellulose, which is the target material for Waste Material Type 111. 1.
The temperature corrected effective G value is:

2.1 kcal
g-mole 342.26 K-298 K

1.99*10-, kcal 342.26 K-298 K )

Geff = 8.4 molecules * e l91 "-Kl 13.3 molecules
100 eV 100 eV

Using this temperature-corrected effective G value, the radiolytic gas
generation rate, ngen, is:

13.3 molecules * 33.674 watts * 1.04 * 10-5 g - mole - eV
gen - 100eV molecule - watt - sec

= 4.64E - 5mles
sec

The total number of liters of radiolytic gases that is generated, VR, when
corrected from moles to liters at STP (32 OF and 1 atmosphere pressure) after
5 days is:

VR = 4.64E - 5 moles * 5 days * 86,400 sec* 22.4 liter = 449.14 liters
sec day mole

The generated volume of radiolytic gases (corrected to STP) is heated to the
average ICV air temperature for normal conditions of transport. The average ICV
air temperature is also available from the TRUPACT-II package temperatures
given in TRUPACT-I1 SAR Table 3.4-1. Through linear regression of the data at
33.674 watts, the average gas temperature is 335.76 K. The coefficient of
determination for this model is 0.999, which validates the linearity of the data.

Using the modeled average gas temperature of 335.76 K, the radiolytic gas
would occupy a volume, Vrg of:

Vrg = 449.14 liters* 73.76 K _= 552.1 liters
y 273.15 K)
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For a payload of fourteen 55-gallon drums and an available void volume in the
ICV of 2,450 liters, this gas contributes a pressure, Prg, of:

,(552.1 liters=
Prg =14.7psia* 552,45 liters 3.31 psia

(2,450 liters)=

The initial volume of gas present in the ICV at 70 OF and 14.7 psia is also
heated to 335.76 K for a decay heat of 33.674 watts. The increased pressure
associated with this heat-up, Phu, is:

Phu =14.7 psia* (335.76 K) 16.77 psia
( 294.26K)

The water vapor pressure is based on the temperature of the coolest or
condensing surface of the ICV. Through linear regression of the data in
TRUPACT-Il SAR Table 3.4-1, the minimum ICV wall temperature is 138.6 OF for
a decay heat of 33.674 watts (with a coefficient of determination of .9989). The
corresponding water vapor pressure, p,, at this temperature is 2.79 psia using
data from standard water vapor pressure tables.

The maximum ICV pressure after 5 days for Waste Material Type 111.1, Pm,x, is
the sum of the three pressure components less an assumed atmospheric
pressure, Pa, of 14.7 psia, or:

Pmax = 3.31 psia + 16.77 psia + 2.79 psia -14.7 psia = 8.17 psig

After 5 days, the maximum ICV pressure is 8.17 psig for a payload of fourteen
55-gallon drums of Content Code LA 154B. This is the value shown in Table
6.12-5 of CH-TRU Payload Appendix 6.12.

(2) Time to Attain Pressure Limit of 50 psiq for Content Code LA 154B

The methodology for determining the number of days to reach MNOP uses the
same equations listed above, but working them in reverse, starting with Pmax set
to 50 psig and solving for the Prg required to attain that pressure as follows:

Prg = 50 psig- 16.77 psia- 2.79 psia + 14.7 psia = 45.14 psia

•.2,450 liters•
Vrg=45.14 psla a =7,523 liters

VR = 7,523 liters 21 K= 6,120.95 liters
K 335.76K)

D= 6,120.95 liters =68.14 days
4.64E - 5 moles, 86,400 sec *22.4 liter

sec day mole
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The number of days to reach 50 psig is 68.14 days for a payload of fourteen
55-gallon drums of Content Code LA 154B. This is the value shown in Table
6.12-5 of CH-TRU Payload Appendix 6.12.

4.13 Provide calculations of (1) the pressure increase at 10 days and (2) the shipping time to
attain pressure limit of 50 psig for the Content Code SQ 154B (the bounding case) when
shipped in the TRUPACT-II package.

The applicant calculated the maximum TRUPACT-II pressure increases under the
maximum 10-day shipping period and the shipping time (days) to attain the design
pressure limit of 50 psig for the Content Code SQ 154 payloads, and presented the
calculated TRUPACT-1I pressure increases and days in Table 6.12-6 of CH-TRU
Payload Appendices for the Content Code SQ 154. The applicant is required to show
the bounding calculations of Content Code SQ 154B when shipped in the TRUPACT-I1
package.

This information is needed to determine compliance with 10 CFR 71.31, 71.35, and
71.43(d).

Response:

The bounding calculations of (1) the pressure increase at 5 days and (2) the shipping
time to attain pressure limit of 50 psig for Content Code SQ 154B when shipped in the
TRUPACT-II package are documented below.

(1) Pressure Increase in 10 Days for Content Code SQ 154B

TRUPACT-II SAR Section 3.4.4.2.1, MNOP Determination by Analysis, describes
in detail (with equations) the methodology for determining MNOP Values
presented in CH-TRU Payload Appendix 6.12, Shipment of High-Wattage
CH-TRU Waste. The derivation of the MNOP value presented in Table 6.12-5 of
CH-TRU Payload Appendix 6.12 for Content Code SQ 154B is provided below
and parallels the example MNOP calculation in the TRUPACT-II SAR Section
3.4.4.2.1.

The effective G value (total gas) at room temperature for Content Code SQ 154B
(Waste Material Type 111.1) is 8.4 (from CH-TRU Payload Appendix 3.2, Effective
G Values for CH-TRU Waste Material Types). The temperature-corrected
effective G value is calculated using the following equation:

(Ea ( T-TRT
G (Totai, T) G(TotalRe R )e T (T)(TRT))

where G(Total, RT) is the effective G value at room temperature (the number of
molecules of gas generated per 100 eV of energy (molecules/I 00 eV) for target
material at room temperature), Ea is the activation energy for the target material,
kcal/g-mole, the ideal gas constant R = 1.99(10).3 kcal/g-rnole-K, T is the
temperature of the target material (the average contents temperature), and the
room temperature is TRT = 25 °C = 298 K.
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The temperature-corrected effective G value for Waste Material Type 111.1 is
calculated at the average contents temperature based on the maximum decay
heat for that waste material type. Using the same linear model discussed in the
response to RAI 4.12 (above), the average contents temperature for a payload of
14 drums with a total payload decay heat of 19.92 watts is 335.43 K.

From CH-TRU Payload Appendix 3.2, the activation energy is 2.1 kcal/g-mole
(Ea = 2.1) for cellulose, which is the target material for Waste Material Type I11.1.
The temperature corrected effective G value is:

¢ 2.1 "' J(
(2 g-mole 335.43 K-298 K

1.99.10-3 kcal 335.43 K'298 K
molecules *-ol- moeus

Geff = 8.4 mlces = 12.5 olecules100 eV 100 eV

Using this temperature-corrected effective G value, the radiolytic gas genera-
tion rate, ngen, is:

12.5 molecules , 19.92 watts * 1.04 * 10 g-mole- eV
gen - 100 eV molecule - watt - sec

= 2.58E - moles
sec

The total number of liters of radiolytic gases that is generated, VR, when
corrected from moles to liters at STP (32 OF and 1 atmosphere pressure) after
10 days is:

moles sec liter
VR = 2.58E - 5 * 10 days * 86,400 *22.4- = 499.24 liters

sec day mole

The generated volume of radiolytic gases (corrected to STP) is heated to the
average ICV gas temperature for normal conditions of transport. The average
ICV gas temperature is calculated using the same model discussed in the
response to RAI 4.12 (above). For a decay heat of 19.92 watts, the average gas
temperature is 331.59 K.

Using the modeled average gas temperature of 331.59 K, the radiolytic gas
would occupy a volume, Vrg of:

V =99.4 lter * 331.59 K
Vrg =499.24 liters*t,273.15K) =606 liters

For a payload of fourteen 55-gallon drums and an available void volume in the
ICV of 2,450 liters, this gas contributes a pressure, Prg, of:

Prg = 14.7 psia * ,4606 liters 3.64 psia
ý2,450 liters) =3.4pi
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The initial volume of gas present in the ICV at 70 OF and 14.7 psia is also
heated to 331.59 K for a decay heat of 19.92 watts. The increased pressure
associated with this heat-up, Phu, is:

Phu = 14.7 psia * 331.59 K) = 16.56 psia

The water vapor pressure is based on the temperature of the coolest or
condensing surface of the ICV. Using the same model discussed in the
response to RAI 4.12, the minimum ICV wall temperature is 131.4 OF for a decay
heat of 19.92 watts. The corresponding water vapor pressure, pw, at this
temperature is 2.31 psia using data from standard water vapor pressure tables.

The maximum ICV pressure after 10 days for Waste Material Type 1111.1, Pma, is
the sum of the three pressure components less an assumed atmospheric
pressure, Pa, of 14.7 psia, or:

Pmax = 3.64 psia + 16.56 psia + 2.31 psia - 14.7 psia = 7.81 psig

After 10 days, the maximum ICV pressure would be 7.81 psig for a payload of
fourteen 55-gallon drums of Content Code SQ 154B. This is the value shown in
Table 6.12-5 of CH-TRU Payload Appendix 6.12.

(2) Time to Attain Pressure Limit of 50 psicq for Content Code LA 154B

The methodology for determining the number of days to reach MNOP uses the
same equations listed above, but working them in reverse, starting with Pm~a set
to 50 psig and solving for the prg required to attain that pressure as follows:

Prg = 50 psig - 16.56 psia - 2.31 psia + 14.7 psia = 45.81 psia

Vrg = 45.81 psia 2,450 liters =7,635 liters
14.7 psia )

VR =7,635 liters*1 27315K = 6,290.40 liters
(331.59K)

D=- 6,290.40 litersD = olesec lter- 126 days

2.58E -5 moles, 86,400 sec 22.4liter
sec day mole
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The number of days to reach 50 psig is 126 days for a payload of fourteen
55-gallon drums of Content Code SQ 154B. This is the value shown in Table
6.12-5 of CH-TRU Payload Appendix 6.12.

4.14 Clarify inconsistency of the flammable gas generation rate and the radiolytic gas
generation rate between Content Code SQ 154B and Content Code 154F.

In CH-TRU Payload Appendices, Table 6.12-4 shows that the Content Code SQ 154B
has less flammable gas generation rate (per drum) than the Content Code SQ 154F, but
Table 6.12-6 shows that the Content Code SQ 154B has more radiolytic gas generation
rate (STP at 10 days) than SQ 154F. The applicant is required to explain this
inconsistency of flammable gas generation rate and radiolytic gas generation rate
between SQ 154B and SQ 154F when shipped in TRUPACT-II package.

This information is needed to determine compliance with 10 CFR 71.31, 71.35, and
71.43(d).

Response:

The difference between the flammable gas generation limits and the radiolytic gas
generation rates for Content Codes SQ 154B and SQ 154F is due to the fact that these
codes represent different payload container types, and, thus, payload assemblies
comprised of different numbers of containers. As defined in Section 6.12.10, Example
Content Codes, of CH-TRU Payload Appendix 6.12, Shipment of High-Wattage CH-TRU
Waste, SQ 154B describes waste packaged in a 55-gallon drum and SQ 154F describes
waste packaged in a standard waste box (SWB). Table 6.12-4 of CH-TRU Payload
Appendix 6.12 shows flammable gas generation rate limits per container. Table 6.12-6
of CH-TRU Payload Appendix 6.12 shows the radiolytic gas generation rate per payload.
TRUPACT-II payloads of SQ 154B are comprised of 14 drums, while TRUPACT-II
payloads of SQ 154F are comprised of two SWBs. The allowable decay heat limits per
container for SQ 154B and SQ 154F summarized in Table 6.12-4 are multiplied by the
number of payload containers per TRUPACT-II payload and summarized in Table 6.12-6
for the payload. The radiolytic gas generation rates (STP at 10 days) summarized in
Table 6.12-6 are calculated per payload and are functions of the number of payload
containers per TRUPACT-II payload. The apparent inconsistency between the two
tables is directly attributable to the number of containers considered per payload.

4.15 Provide information of (a) the test steps for examination of the residual liquids in
container (b) the setup/connection of test components for examination of the residual
liquids and (c) the procedure to mitigate the residual liquids to ensure that the residual
liquids are less than 1% of TRUPACT-II and HalfPACT containers.

The applicant delineated in Appendix 6.12 of CH-TRU Payload Appendices that each
drum is examined by radiography in accordance with written procedures to ensure the
.total volume of residual liquid is less than 1% of the TRUPACT-Il or the HalfPACT
container. As many acceptance tests described in SAR 8.0, the applicant should
describe in detail for (a) test steps for examination of the residual liquid in container,
(b) setup/assembly of container, pump, motor, and etc., and (c) procedure of mitigation
activities to remove the residual liquid if greater than 1% of the payload container, in
TRUPACT and HalfPACT SARs 8.0 for staff to ensure compliance.
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This information is needed to determine compliance with 10 CFR 71.35, 71.43(d), and
71.87.

Response:

The residual liquids requirement remains unchanged and is governed by CH-TRAMPAC
Section 2.6, Residual Liquids. CH-TRAMPAC Section 2.6, as currently approved,
specifies that, "Liquid waste is prohibited in payload containers, except for residual
amounts in well-drained containers. The total volume of residual liquid in a payload
container shall be less than 1 percent (volume) of the payload container." Text
consistent with CH-TRAMPAC Section 2.6 was incorporated in Section 6.12.10,
Example Content Codes, of CH-TRU Payload Appendix 6.12, Shipment of High-Wattage
CH-TRU Waste, to replace the previous sentence:

"Each drum is examined by radiography in accordance with written procedures to
ensure the absence of free liquids."

with the following:

"Each drum is examined by radiography in accordance with written procedures to
ensure the total volume of residual liquid in a payload container is less than
1 volume percent of the payload container."

The revision was simply to change the phrasing of the requirement to match
CH-TRAMPAC Section 2.6. Neither the residual liquids requirement (CH-TRAMPAC
Section 2.6.1, Requirements) nor the allowed compliance methods (CH-TRAMPAC
Section 2.6.2, Methods of Compliance and Verification) have been changed. Similarly,
the implementation of the specific compliance method used by the Los Alamos National
Laboratory (LANL) for payload containers assigned to LA 154 is unchanged by this
revision.

CH-TRAMPAC Section 2.6.2 specifies the allowed methods of compliance and
verification for the residual liquids requirement of CH-TRAMPAC Section 2.6.1 as one or
a combination of the following methods:

* Review of records and database information, which may include knowledge of
process

" Radiography
* Visual examination
* Sampling program

As described by Section 6.12.10 of CH-TRU Payload Appendix 6.12, the LANL Central
Characterization Project (CCP) implements radiography to ensure compliance with the
residual liquids requirement. As summarized in CH-TRAMPAC Section 1.4.3,
radiography, or equivalent nondestructive examination techniques, may be used as an
independent verification to qualify waste for transport after the payload container is
closed (e.g., to verify the absence of >1% residual liquids). A radiography system
normally consists of an X-ray-producing device, an imaging system, an enclosure for
radiation protection, a waste container handling system, an audio/video recording
system, and an operator control and data acquisition station. Some variation within a
given nondestructive examination system will exist between sites. The radiographic
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techniques used to identify/quantify residual liquids in a payload container are audited
and approved by the U.S. Department of Energy Carlsbad Field Office prior to
implementation. Site/equipment-specific quality assurance and quality control
procedures ensure that radiography system operators are properly trained and qualified
(including American Society for Nondestructive Testing, ASNT SNT-TC-1A, Personnel
Qualification and Certification in Nondestructive Testing Requirements). LANL CCP
personnel estimate liquid volume by radiography in accordance with radiography
procedures. LANL CCP personnel record the location of any liquid detected in a
payload container. Radiography personnel reject payload containers found to have
greater than 1% (volume) liquid and segregate them.

Payload containers not meeting the CH-TRAMPAC Section 2.6 residual liquids
requirement by one or more of the allowable compliance methods specified in
CH-TRAMPAC Section 2.6.2 cannot be shipped in the TRUPACT-II or HalfPACT. Such
payload containers must be mitigated to address the non-compliance. Mitigation
measures are specific to the site, the waste form, and the location of the non-compliant
liquid. Any mitigated payload containers must subsequently undergo characterization
again and must be determined to meet the CH-TRAMPAC Section 2.6 residual liquids
requirement to be certified for TRUPACT-Il or HalfPACT shipment.

4.16 Provide the test/measurement setup and procedure of the test category in TRUPACT-II
and HalfPACT SARs or CH-TRU Payload Appendices.

The applicant summarized in App. 6.14.4 of CH-TRU Payload Appendices that all
analytical category containers containing puck drums which meet applicable analytical
category decay heat limits and have total headspace flammable volatile organic
compounds (VOC) concentrations less than or equal to 500 ppm, must show compliance
under the test category based on measurement of the headspace gas prior to TRUPACT
or HalfPACT shipment. Besides providing a gas generation methodology of analytical
category as described in App. 6.14.2 and Figure 6.14-1 of CH-TRU Payload
Appendices, the applicant should provide the test/measurement setup and procedure of
the test category methodology in SARs or CH-TRU Payload Appendices.
This information is needed to determine compliance with 10 CFR 71.35, 71.43(d), and

71.87.

Response:

The revisions in CH-TRU Payload Appendix 6.14, Test Category Measurement
Methodology for Analytical Category Payload Containers Containing Puck Drums, do not
propose a new test category methodology, but simply extend the current methodology
specified only for a "100-gallon drum containing puck drums" to other payload container
types in the event that they may also contain puck drums. All redlines included in
CH-TRU Payload Appendix 6.14 indicate revisions to replace 100-gallon drums" with the
more general "payload containers," thereby requiring the test category measurement
methodology to be applied to any analytical category payload container with puck drum
contents. As specified in Section 6.14.3, Determination of Flammable Gas Generation
Rate from Measured Headspace Hydrogen Concentration, of CH-TRU Payload Appendix
6.14, the payload container headspace hydrogen concentration is evaluated as the
steady-state hydrogen concentration value under the CH-TRAMPAC measurement
methodology delineated in CH-TRAMPAC Section 5.2.5, Unified Flammable Gas Test
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Procedure, and requires the determination of the payload container flammable gas
generation rate based on the methodology described in CH-TRU Payload Appendix 3.10,
Determination of Flammable Gas/Volatile Organic Compound Concentrations by
Measurement. The test category methodology (incorporated by reference to
CH-TRAMPAC Section 5.2.5) in CH-TRU Payload Appendix 6.14 is identical to that
detailed in CH-TRAMPAC Section 5.2.5.3, Procedure for Measurement, which is the
same test category measurement methodology used for all other payload containers.
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Shielding:

5.1 Provide references used for justification of the 60Co and 252Cf concentrated sources in
the shielding analysis.

The applicant used 60Co and 2. 2Cf concentrated sources in the shielding analysis to
analyze dose rates in the payload containers. Staff was not able to locate the two
documents referenced in the footnotes of Section 5.2.

This information is needed to determine compliance with 10 CFR 71.47.

Response:

There are three references in Section 5.2 of the TRUPACT-II SAR (i.e.,
NUDAT/PCNUDAT by Kinsey, SOURCES 4A by LANL, and ED-042 by Packaging
Technology).

The Kinsey reference was for a conference paper that announced the availability of
PCNUDAT as a PC database application with Evaluated Nuclear Structure Data File
(ENSDF) radionuclide data. The referenced conference paper is the author's
recommended citation text for the database application. The database can be found on
the Brookhaven National Laboratory website at
http://www.nndc.bnl.qov/nndcscr/pc prog/.

The LANL reference is the user manual for the SOURCES 4A code and is available on
the Federation of American Scientists website at
hftp://www.fas.orl/scqp/othergov/doe/lanl/docs1/00460139.pdf.

The Packaging Technology reference is a calculation report that presents the neutron
source strength for various radionuclides using SOURCES 4A. The ED-042 report is
available on the NRC website at
http://pbadupws.nrc.,qov/docs/ML1215/ML121580096.pdf.

Note that both the PCNUDAT and ED-042 data sources are the same as employed for
the S200 Pipe Overpack and Neutron Shielded Canister shielding analyses that are
currently NRC approved in the TRUPACT-II and HalfPACT CoCs, and RH-TRU 72-B
CoC, respectively.

5.2 Provide justification for using Zirconium (Zr) as the distributed source material in the
shielding analysis.

In Section 5.5 of the SAR the applicant states that Zr was selected as the source
material. The applicant indicates that multiple calculations with various materials
showed a material selection of Zr was conservative for gamma calculations and
inconsequential to neutron calculations. Staff is aware that the packages could contain
a number of different radiological materials with different attenuation coefficients. Please
provide the calculations used in selecting Zr as the source material and whether or not
attenuation effects from other materials were considered for different energies.

This information is needed to determine compliance with 10 CFR 71.47.
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Response:

A calculation package, CHG-CAL-0002, Self-shielding Surrogate Material Evaluation for
TRUPACT-II and HalfPACT, Rev. 0, is provided in Attachment D to justify the use of Zr
as the distributed source material in the shielding analysis. The calculation package
presents a comparison between Zr and common TRU waste material constituents with
the following primary conclusion, "Zirconium is an appropriate and reasonable surrogate
to represent the self-shielding properties of the common and predominant (by mass)
materials present in TRU waste as it is the most conservative choice for gamma
energies in excess of 1.0 MeV and it is insignificantly different from other common TRU
waste materials for moderate gamma energies."

5.3 Provide discussion to address the potential for a highly concentrated source being
introduced into a payload/package near or at the container wall during NCT activities.

Although the applicant has analyzed the dose rate contribution of concentrated sources
in the center of the payload container under NCT, the applicant has not provided
assurance that any highly concentrated source would be limited to placement in the
center of the container under NCT. Staff is of the opinion that highly concentrated
source material could be located near the wall of the payload container unless controls
were implemented to prohibit such activities. If this is the case then distance could no
longer be credited in the NCT analysis. Please provide discussion to identify control
limits (e.g., source density, etc.) or other justification to address this.

This information is needed to determine compliance with 10 CFR 71.47.

Response:

The primary purpose for assuming a centralized point source under NCT is to ensure a
payload with maximized activity in compliance with the NCT activity limits that satisfies
the HAC dose rate requirements (•<1 rem/hr at 1-meter from the package) even if the
contents were to maximally reconfigure in the worst possible scenario to reduce material
and distance attenuation.

In addition to the application of NCT activity limits that are based on meeting the most
restrictive dose rate requirement of less than or equal to 10 mrem/hr at 2 meters from
the package under exclusive use requirements, the following controls ensure that the
source is either not highly concentrated nor located near the wall of the payload
container or not possessing high activity:

" Each payload container is required by CH-TRAMPAC Section 3.2, Radiation
Dose Rates, to meet a maximum payload container surface dose rate
requirement of 200 mrem/hr or less, as verified by measurement.

* Each loaded TRUPACT-11 and HalfPACT package is required by CH-TRAMPAC
Section 3.2, to be verified by measurement to meet the regulatory dose rate
requirements of 10 CFR §71.47.

As such, any significant deviation from the NCT source location analysis assumption is
precluded through the use of preshipment radiological surveys of the individual payload
containers and the loaded package to ensure NCT dose rate compliance. HAC dose
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rate compliance is ensured through the application of the NCT-based activity limits by a
large (approximately 1OX) margin.

5.4 Ensure that applicable errors in MCNP models used in the analysis are corrected or
determined to be inconsequential.

While reviewing the shielding analysis, staff identified diagrams of sample MCNP models
used which contained potential "cookie-cutter" dotted lines. These errors could
potentially denote errors within the model geometry. Please ensure that any errors in
the modeling process are addressed as part of the shielding analysis.

This information is needed to determine compliance with 10 CFR 71.47.

Response:

There are no errors in the model geometry or ill-defined/overlapping cell regions. The
"cookie-cutter" cell messages for the 6PO, 12PO, and CCO NCT models are due to the
use of cell transformation cards to duplicate the payload container geometry within the
package model. The transformation of the payload container geometry was made from
a center payload container to produce the 7-pack array(s) of payload containers within
the packaging using a transformation exactly equal to the overpacking 55-gallon drum
diameter. As a result, the payload containers in the array are coincident at the tangential
intersection of the drum diameter(s).

This standard warning message from MCNP was dismissed due to the fact that the steel
drum wall was not physically modeled and there is no material attenuation taking place
in the mathematically intersecting cells. The actual volume of intersecting geometry is
zero such that the results are unaffected by the line intersection axially along each
theoretical drum diameter(s).

5.5 Provide justification for using gamma energies in the 0.5 to 2.0 MeV range to establish
density correction factors (DCF) for the activity limits.

In Section 5.5 of the SAR the applicant used gamma energies to determine the DCFs
which would be used to determine maximum activity limits at varying densities.
However, the applicant analyzed potential dose rates for a discrete range of gamma
energies covering 0.15 to 10 MeV. Please explain how the DCF could be used for
higher energy gamma sources.

This information is needed to determine compliance with 10 CFR 71.47.

Response:

The subset of analyzed gamma energies adequately represents the range of gamma
energies present in TRU waste that would benefit from the use of the DCF for distributed
payloads. The selection of a subset of gamma energies to develop the DCF was based
on the necessity to reasonably limit the number of required distributed source shielding
analyses while capturing the primary factors that contribute to self-shielding in distributed
TRU waste forms. Referring to Figures 5.5-2, 5.5-6, 5.5-8, 5.5-10, and 5.5-12 in
TRUPACT-11 SAR Section 5.5, Activity Limits, the following provides the justification for
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selection of a subset of the full range of authorized gamma energies in establishing the
DCF.

The DCF for each payload case is established by producing a curve-fit equation through
the minimum DCF calculated for each gamma energy and source density analyzed. As
such, over the range from 0.5 to 2.0 MeV, the results are conservatively bounding.
Outside the 0.5 to 2.0 MeV range, the results are reasonable and acceptable due to the
following:

General Case (drums, SWB, TDOP):

* The minimum DCF calculated is associated with the lowest (0.5 MeV) gamma
energy evaluated for each analyzed density. As such, gamma energies above
0.5 MeV are not limiting.

* The results indicate that the DCF would be slightly non-conservative for energies
below 0.5 MeV, but the energy dependence of the DCF is insignificant for all
densities up to approximately 3 g/cc (e.g., a half-full 55-gallon drum with a
density of 3 g/cc would weigh approximately 700 pounds). As such, the DCF
would only be slightly non-conservatively predicted for heavy payloads that.
contain predominantly low gamma energies. Low energy gammas are not
significantly penetrating and are effectively blocked by the payload container
steel and packaging shells such that the use of the DCF to qualify a payload is
likely not necessary for shipment.

CCO, 6PO, 12PO, and SCA Cases:

" The minimum DCF calculated is associated with the highest (2.0 MeV) gamma
energy evaluated for each analyzed density. As such, gamma energies below
2.0 MeV are not limiting.

* The results indicate that the difference between the 1.5 MeV and 2.0 MeV results
is small and trending toward an asymptotic result as the gamma energy is
increased. As such, the 2.0 MeV results adequately predict the DCF for gamma
energies beyond 2.0 MeV.
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Criticality:

6.1 Provide a reference or reference a location in the SAR that limits the stack height.

Staff was unable to find a standard or procedure that limits the stack height. The
criticality analysis of an array of packages was limited at two. Provide a reference or
reference a location in the SAR that supports this assumption.

This information is needed to determine compliance with 10 CFR 71.59.

Response:

There is not a procedure or standard that limits the stack height of the packages. The
basis for selection of an infinite package array in two dimensions that is stacked two high
in the third dimension is due to the TRUPACT-II and HalfPACT torispherical head
geometry that precludes a geometrically-stable axial stacking of packages. Since the
packages cannot practically be stacked upon one another, a stacking arrangement that
is two packages high was assumed for conservatism.

Section 2.2, Summary Table of Criticality Evaluation, of the AFS criticality analysis
report, provided in Attachment C of the April 2012 amendment transmittal letter,
discusses the basis for the array stacking assumption [R. J. Migliore, Criticality Control
Overpack Criticality Analysis for TRUPACT-Il and HalfPACT, 01937.01 .M009-01,
Rev. 0, AREVA Federal Services LLC, Federal Way, WA, February 2012]. Note that the
stacking assumption utilized for the CCO analysis is the same as employed for the Pipe
Overpack (Standard 6" and 12", S100, S200-A and -B, and S300) criticality analyses that
are currently NRC approved in the TRUPACT-II and HalfPACT CoCs.
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Summary

TRUPACT-I1 SAR, Revision 23, December 2012 B-2

HalfPACT SAR, Revision 6, December 2012 B-4

CH-TRAMPAC, Revision 4, December 2012 B-5

CH-TRU Payload Appendices, Revision 3, December 2012 B-6
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TRUPACT-Il SAR, Revision 23, December 2012

Section Page Change Description Justification

General Revised header for revision and date. Administrative change. No impact to safety
basis.

4.1.3.1.2 4.1-2 Revised second sentence from Change was made to properly reference both
"... Section 7.4 ... " to "... Sections 7.4 the maintenance and periodic leak test sections
and 7.5 ... " of ANSI N14.5. No impact to safety basis.

5.2.1 5.2-1 Revised table to add 6 0Co photon Addition was made to correct original omission
energy "2.505000E+00" and associated of tabular data for consistency with the list of
intensity "2.000000E-06" gamma energies and intensities utilized in the

shielding analysis. The table is now consistent
with the input decks in Section 5.7, Appendices.
No impact to safety basis.

5.5.6.1.1 5.5-30 Revised the strength, allowable fraction, Change was made to correct table entries to
and comment columns in the 1st, 2nd properly reflect that the source strength and
and 5th rows of Table 5.5-16 to associated allowable fraction contribution from
"O.0000E+00", "O.00E+00", and gamma energies with intensities less than 0.1%
"Ignored: Intensity < 0.1%", were set to zero (ignored) per the requirements
respectively, of Step 4 in the Section 5.5.6 procedure. No

impact to safety basis.

5.5.6.1.3 5.5-34 Revised the strength, allowable fraction, Change was made to correct table entries to
and comment columns in the 4 th and 5 th properly reflect that the source strength and
rows of Table 5.5-18 to "0.OOOOE+00", associated allowable fraction contribution from
"O.OOE+00", and "239Pu - Ignored: gamma energies with intensities less than 0.1%
Intensity < 0. 1%", respectively, were set to zero (ignored) per the requirements

of Step 4 in the Section 5.5.6 procedure. No
impact to safety basis.
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TRUPACT-Il SAR, Revision 23, December 2012

Section Page Change Description Justification

5.5.6.1.3 5.5-34 Added Table note: "For conciseness, Addition was made to clarify that only a subset
only 239pu gamma energies greater than of the "screened" 239pu gamma energies are
0.1 MeV with associated intensities listed in the table. No impact to safety basis.
greater than 0.001% are listed in the
table."
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HalfPACT SAR, Revision 6, December 2012

Section Page Change Description Justification

General Revised header for revision and date. Administrative change. No impact to safety
basis.

4.1.3.1.2 4.1-2 Revised second sentence from Change was made to properly reference both
"... Section 7.4 ... " to "... Sections 7.4 the maintenance and periodic leak test sections
and 7.5 ... " of ANSI N14.5. No impact to safety basis.
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CH-TRAMPAC, Revision 4, December 2012

Section Page Change Description Justification

General Revised header for revision and date. Administrative change. No impact to safety
basis.

2.5.1 2.5-1 Revised the filter vent operating Change was made to ensure that the operating
temperature range in the last paragraph filter range requirements for the filter vent are
from "-40 degrees Celsius (0C) to encompassing of the predicted filter vent
+700C (-40 degrees Fahrenheit [OF] to temperatures under NCT. No impact to safety
+158°F)" to "-40 degrees Celsius ("C) basis.
to +1000C (-40 degrees Fahrenheit [OF]
to +212°F)"

3.1-2 3.1-9 through Revised Table 3.1-2 to remove stable To provide radionuclide data for known
3.1-14 radionuclides (90Zr and 137 Ba) and add radionuclides in CH-TRU inventory. No impact

additional CH-TRU radionuclides (26Al, to safety basis.36CI, 40K, 75Se, 85Sr, 113Sn, 203Hg, 204TI).
Removed table note 4.

5.3.1 5.3-1 Revised 2 nd sentence from "For payload Change was made to clarify that only Waste
containers with waste types in Material Type 11.2 packaged in metal cans is the
packaging configurations that do not waste type that qualifies for the "no aspiration
generate any flammable gas, aspiration required" exception. No impact to safety basis.
is not required (i.e., Waste Material
Type 11.2)." to "For payload containers
with Waste Material Type 11.2 packaged
in metal cans (which does not generate
any flammable gas), aspiration is not
required."

December 2012 B-5



ATTACHMENT B - Summary of Revisions

CH-TRU Payload Appendices, Revision 3, December 2012

Section Page Change Description Justification

General Revised header for revision and date. Administrative change. No impact to safety
basis.

3.8 3.8-1 Revised CH-TRAMPAC referenced in Change was made to correctly reference
last sentence of 2 nd paragraph from "Section 2.8" for sealed container requirements.
"2.6" to "2.8". No impact to safety basis.

4.6.4.1 4.6-20 Revised footnote reference 3 for CCO- Change was made to update reference to latest
CAL-0003 from "Rev. 1, April 2012" to revision of the CCO thermal analsyis (included
"Rev. 2, September 2012". in Attachment D). No impact to safety basis.

4.6.4.1 4.6-22 Added the following sentences in the Change was made to clarify that the maximum
first paragraph on the page: thermal stress and normal operating pressure
"Additionally, all packaging component analyses for the CCO are either bounded by
temperatures are bounded by the previous analyses and/or provided in Chapter 3
temperatures used in Section 3.4.5, of the TRUPACT-II and HalfPACT SARs. No
Maximum Thermal Stresses, of the impact to safety basis.
TRUPACT-II and HalfPACT SARs to
evaluate maximum thermal stresses for
NCT. The determination of Maximum
Normal Operating Pressure (MNOP) for
the CCO payload is presented in
Section 3.4.4, Maximum Internal
Pressure, of the TRUPACT-l! and
HalfPACT SARs."
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CH-TRU Payload Appendices, Revision 3, December 2012

Section Page Change Description Justification

4.6.4.2 4.6-23 Added the following sentence in the last Change was made to clarify that the maximum
paragraph on the page: "Furthermore, internal pressure analyses for the CCO is
the determination of maximum internal bounded by previous analyses and/or
pressure under HAC for the evaluations provided in Chapter 3 of the
TRUPACT-Il and HalfPACT packages, TRUPACT-I1 and HalfPACT SARs. No impact
presented in Section 3.5.4, Maximum to safety basis.
Internal Pressure, of the TRUPACT-lI
and HalfPACT SARs, respectively, is
bounding for the CCO payload."

4.6.4.1 4.6-24 through Revised Tables 4.6-1 through 4.6-4 to Changes were made to report the absolute
4.6-27 replace arithmetically averaged values maximum component temperatures rather than

for maximum temperature with "true" averaging the highest upper 7-pack and lower
maximums. 7-pack CCO temperatures for the TRUPACT-II.

Erroneous table note references for arithmetical
averaging were removed for the HalfPACT. No
impact to safety basis.

4.6.4.2 4.6-22 through Revised section to provide a modified Changes were made to account for the lower
4.6-23 and HAC thermal evaluation for the CCO payload weight of the CCO in comparison with

4.6-28 through and update values in Tables 4.6-5 and the weight of the test payloads in the
4.6-29 4.6-6. TRUPACT-I1 and HalfPACT. The evaluation

conservatively utilizes a "no payload" weight
assumption to bound the temperature increase
of the packaging and the CCO contents in the
HAC fire event. No impact to safety basis.
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ATTACHMENT C - Revised Documents

(One Hard Copy and One CD 1 - Document Control Desk)
(Five Hard Copies and One CD' - R. Berry)

* TRUPACT-I1 SAR, Revision 23, December 2012

* HalfPACT SAR, Revision 6, December 2012

* CH-TRAMPAC, Revision 4, December 2012

* CH-TRU Payload Appendices, Revision 3, December 2012

CD contains a PDF version of each document listed in Attachments C and D.
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