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Washington TS:07:02032
TRU Solutions LLC UFC:5822.00

November 20, 2007

Mr. M. Rahimi, Senior Project Manager
NMSS/SFPO MS/013D13
U.S. Nuclear Regulatory Commission
One White Flint North
15555 Rockville Pike
Rockville, MD 20852-2738

Subject: SHIPMENT OF 100-GALLON DRUM TRANSURANIC WASTES IN TRUPACT-Il
AND HalfPACT PACKAGES

Reference: Letter from M. Rahimi (U.S. Nuclear Regulatory Commission) to T.E. Sellmer
(Washington TRU Solutions LLC), Subject: Shipment of 100-Gallon Drum
Transuranic Wastes in TRUPACT-I1 and HalfPACT Packages, dated
October 12, 2007 [Docket Nos. 71-9218 and 71-9279].

Dear Mr. Rahimi:

This letter is submitted in response to the request made by the above reference for information
on 100-gallon drums containing compacted 55-gallon drums shipped in TRUPACT-ll and
HalfPACT packages. All 100-gallon drums shipped under the analytical category, as defined by
the Contact-Handled Transuranic Waste Authorized Methods for Payload Control
(CH-TRAMPAC), meet the gas generation requirements of the CH-TRAMPAC and comply with
the 5% (by volume) limit on hydrogen concentration. As detailed in this letter, headspace gas
measurements of a small percentage of the 100-gallon drums containing compacted 55-gallon
drums showed elevated hydrogen concentrations. Studies at the Advanced Mixed Waste
Treatment Project (AMWTP) showed that the initially elevated hydrogen values were transient
and decreased exponentially with time. As a result of these observations, specific site practices
were implemented at the AMWTP to ensure that the elevated hydrogen concentrations
observed in the small percentage of the inventory are allowed to decrease prior to shipment,
regardless of the analytical category decay heat limits being met.

TRUPACT-II and HalfPACT shipments of 100-gallon drums with compacted 55-gallon drums
from the AMWTP began on May 31, 2005. As of October 24, 2007, 9,580 100-gallon drums
with compacted waste have been shipped under the analytical category (as defined by Section
5.2.2 of the CH-TRAMPAC). Payload containers for which compliance with the flammable
(gas/volatile organic compound [VOC]) limits is demonstrated under the analytical category
must meet a payload-container-specific decay heat limit, which is based'on the payload
shipping category assigned to the container (as described in CH-TRAMPAC Sections 5.2.1,
5.2.2, and 5.2.3). As outlined in CH-TRAMPAC Section 5.2.2, if a payload container is qualified
for shipment under the analytical category, the test category criteria described in Section 5.2.5
of the CH-TRAMPAC are not applicable. However, hydrogen and methane concentration
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values were measured in the headspace of each 100-gallon drum as part of the AMWTP
implementation of the overall transuranic waste characterization program.

Figures 1 and 2 present the hydrogen concentration profile for the inventory of 100-gallon drums
shipped under the analytical category to date. All 100-gallon drums reported headspace
methane concentrations below the method detection limit (MDL) (i.e., reported with a "U" flag).
Out of 9,580 drums, 32% (3,035 drums) reported a headspace hydrogen concentration below
the MDL. Approximately 65% (6,217 drums) reported a headspace hydrogen concentration
below 1% (by volume). Among the 9,580 drums, the highest reported value for the hydrogen
concentration was 4.3% (by volume). As discussed below, the hydrogen concentrations at the
time of shipment are much lower than these reported values. In any given shipment, the
hydrogen profile of the six or three 100-gallon drums assembled in a TRUPACT-I1 or HalfPACT,
respectively, reflected the inventory distribution summarized by Figures 1 and 2 (i.e., in the
shipments that included the 100-gallon drums reporting high hydrogen concentrations, the other
100-gallon drums assembled in the TRUPACT-II or HalfPACT typically had very low hydrogen
concentrations). Shipments were normally completed in one to two days, with five days being
the maximum shipping time.
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Figure 1. Hydrogen Concentration (by Number of 100-Gallon Drums)
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Figure 2. Hydrogen Concentration (by Percentage of 100-Gallon Drum Inventory)

The AMWTP characterization of 100-gallon drums containing compacted 55-gallon drums
began in early 2005. Near the beginning of the characterization process, the AMWTP observed
elevated concentrations of hydrogen in the headspace of a small percentage of the 100-gallon
drums after loading with waste (i.e., 55-gallon drum "pucks") from the compaction treatment
process. Studies at the AMWTP in which this percentage of the inventory was resampled
showed that the initially elevated hydrogen concentration values were due to a temporary and
transient phenomenon and that the hydrogen concentrations decreased exponentially with time.
Figure 3 shows this hydrogen concentration decrease phenomenon based on the resampling
performed at the AMWTP; the curve-fitting equation is based on 361 data points from the
resampling of more than 150 100-gallon drums. As an example, using the Figure 3 equation, an
initial hydrogen concentration of 4.3% (by volume) measured in the headspace of a 100-gallon
drum four days after drum closure will have decreased to 2.06% (by volume) 15 days after drum
closure and will continue to decrease.
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Figure 3. Hydrogen Concentration Decrease with Time Based on Resampling Data

The observance of initially elevated hydrogen concentrations in a small percentage of the
100-gallon drum inventory is not the result of steady-state hydrogen generation, but is a
transient condition resulting from the compaction treatment process. The CH-TRAMPAC
Section 5.2.5 methodology is not applicable to the hydrogen data collected during the transient
decrease. For these 100-gallon drums, the use of an initial hydrogen concentration value
measured during the transient decrease (e.g., 4.3% [by volume]) to calculate a hydrogen
generation rate under the test category (as defined by CH-TRAMPAC Section 5.2.5) would be
inaccurate because CH-TRAMPAC Section 5.2.5 assumes that the hydrogen concentration
increases to a steady-state value and continues to build up during shipment. As shown by the
data, the hydrogen concentrations of these 100-gallon drums decrease after sampling and
beyond. All 100-gallon drums shipped under the analytical category also meet the gas
generation requirements of CH-TRAMPAC Section 5.2.5 because any initially elevated
hydrogen concentrations (highest value of 4.3% [by volume]) decrease to lower values by the
time of shipment and beyond.

For the small percentage of 100-gallon drums that measure hydrogen at elevated
concentrations, best management practices in place at the AMWTP ensure that initially elevated
hydrogen concentrations decrease prior to shipment irrespective of the 100-gallon drums
meeting flammable (gasNOC) limits under the analytical category. The 100-gallon drums with
initially elevated hydrogen concentration measurements are segregated for resampling and for
ensuring sufficient time intervals between the sampling and shipping of these drums to allow for
the appropriate decrease of hydrogen concentrations. Current AMWTP practice is to
conservatively resample 100-gallon drums with measured hydrogen concentrations greater than
1.72% (by volume). The time interval between final sampling (i.e., measurement of hydrogen
concentration of less than or equal to 1.72% [by volume]) and shipping is between 7 and
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30 days due to the time required for staging and loading activities. During this time interval and
beyond, the hydrogen concentration continues to decrease further-than the resampled value
(i.e., -1.72% [by volume]).

In summary, all 100-gallon drums from the AMWTP shipped under the analytical category meet
the gas generation requirements of the CH-TRAMPAC and in no case exceed the 5% (by
volume) limit on hydrogen concentration.

If you have any questions or require additional information, please contact me at
(505) 234-7396.

Sincerely,

4or
T. E. Sellmer, Manager
Packaging Integration

TES: cdm

cc: R. E. Arbon, AMWTP
M. A. Italiano, CBFO
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