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45-Day SAFETY SCREENING REPORT FOR TANK 241-U-102, PUSH MODE
CORES 143 AND 144

SUMMARY

Tank 241-U-102 Push Mode Core Sampling was performed between April 16 and

May 8, 1996. The obtained cores 143 and 144 with a total of fifteen segments, a field blank
and a lithium bromide solution blank were analyzed at 222-S Laboratory. The analytical
results of Bulk density, Thermogravometric Analysis (TGA), Differential Scanning
Calorimetry (T ) and Total Alpha for all 26 waste subsamples plus the flammable gas test
results of tank headspace presented in this document are the primary analysis of Safety
Screening Data _aality Objective (DQO) as required in Sample Analysis Plan (Hu 1996a).

The ar . results we. compa totl | of the safety screening DQO at a

sided ¢. .. __nfidence level. ...e DSC results (dry weight ! ) of two samples from Core
143, segment 2 upper and lower half exceeded the safety screening limit of 480 joules/gram
and ranged from 481 joules/gram to 624 joules/gram. The moisture content for these two
samples were 50.85 wt% and 49.7 wt% water. In addition, the observed total alpha was
several factors below the safety screening limit; the flammability test results showed 0%
flammable gas. e tank can be claimed as "~ nditionally Safe" with respect to the criteria
in the Safety Screening DQO.

SCOPE

The Data Quality Objectives applicable to this tank characterization sampling event were the
Safety Screening DQO (Dukelow et al. 1995), the Historical Model DQO (Simpson and
McCain 1995) and the Waste Compatibility DQO (Fowler 1995). This document serves as
the 45-Day Safety Screening Report of sample characterization; it contains the results of the
primary analysis of safety screening and the evaluation of the safety screening DQO

re iirements.

__ELD SAMPLING AC__VITY

Between April 16 and 30, 1996, a total of fifteen core segments were push-mode sampled
from risers 9 and 19 in Tank 241-U-102. Based on historical data and surveillance data,
seven segments were expected in both cores. As shown in Figure 1(Mousel 1996), full 19-°
inch samples were pushed and collected in segments 1 through 4 for Core 143 and in
segments 1 through 5 for core 144, while segments 5, 5A, 5B and 6A of Core 143 and
segments 6 and 6A of core 144 were 13-inches or less due to the hardness of the waste. The
average push forces used in each segment are given in Figure 1.
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Total Fuel Energy Content

The fuel energy content was determined by measuring the exotherm and endotherm reaction
of the waste. The safety screening DQO’s notification limit for the exothermic condition in
DSC analysis is 480 joules/gram. As shown in Table 3, most of DSC results showed
exothermic reactions and two subsample’s exothermic values on a dry weight basis exceeded
480, les/gram. The DSC results of these two subsamples were 534 joules/gram and 617
_joules/gram, which came from core 143, segment 2 upper and lower half sludge. The
average moisture content for these two samples was 51% and 50% respectively. The tank
was conditionally safe in this respect, and no immediate action was taken by Tank
Operations. These results have been presented to the TWRS Tank Data Review Committee
(Kirch 1996), and a notification letter was sent out to 200 West Tank Farm Operations Shift
Manager and the other concerned parties (Hu 1996b). Secon~—7 safety screening analyses
have been initiated by the laboratory. The results will be reported in the next revision. In
addition, the calculated 95% confidence upper limit for subsample from core 144,segment 5
lower half was 570 joules/gram which exceeded the 480 joules/gram limit, while the derived
DSC results in dry weight basis of sample and duplicate were 226.2 joules/gram and 96.8
joules/gram. This high upper one-sided 95% confidence limit was primarily due to the high
standard deviation of the measurements. The rerun data was performed and the results were
quoted in Table 3. The rerun RPD is 26.7% and upper limit of 95% confidence interval is
321.6 joules/gram. The analytical raw data can be found in the attached data summary.

Fissile Material/Total Alpha

To consider the potential of a criticality condition, the threshold of total alpha is given as

1 g/L of ®*Pu/*°Pu concentration. This is equivalent to 61.5 (uCi/mL)/density for the sludge
and 61.5 (uCi/mL) for drainable liquid. For the given density measurement in Table 1, the
lowest total alpha criteria is 32.7 (uCi/g) for sludge and was derived from the highest sludge
density 1.88 g/mL. As shown in the Table 4, all the total alpha concentrations of sludge and
drainable liquid are a couple of orders of magnitude smaller than this criteria. This indicates
that there is no possibility of creating a criticality condition.

CONCLUSION
Two DSC dry weight basis results and one calculated upper limit at one-sided 95%
confidence level exceeded the threshold of 480 joules/gram. Secondary safety screening

analyses will be performed to investigate the high heat source. The tank is condmonally
"Conditionally Safe" with respect to the Safety Screening criteria.

Tank Project Coordinator: T Albert Hu
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worklistrpt Version 2.1 05/15/95 Page: 1
OO0IE  LADC e DW’EC ifn‘zM I"elgalﬁeate‘afor Worklist# .. 10466
Analyst: e Instrument: DSCO I Book# [2NHB
Method: LA-514-113 RevMod _C-|
Worklist Comment: U-102 DSC RUSH Run under N2,
GROUP  PROJECH S TYPE SAMPLE# RA -oooees T.EST ------ MATRIX ACTUAL  FOUND DL UNIT

1 s1D DSC-0f sun AEHME 8.6 __W/A__ Joules/g
95000569 U-102 2 SAMPLE $96T003609 © DsSc-01 SOLID NS '?_'_82__ — . Joules/g
95000569 U-102 3 pup $967003609 O DSC-01 < s 15.6 48 __N/A___ Joules/g

Final page>for worklist # 10466

m&m z%r Siahafuies

nalyst Signature Date u 7-1-9 6 AR Analyst Signature Date

Data Entry Comments: S evd

Units shown for QC (SPK  STD) may not reflect the actual units. DL = Detectior ~ mil, 5= Worklist Slot Number,

R Replicate Number, A = Aliquot Code.
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